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Chapter One

Introduction

Discovery ofHelicobacter organism was considered one of the most
significant advances in gastrointestinal patholapyring 20" century;
the organism was thought originally to be a membérthe genus
Campylobacter and was namedampylobacter pyloridis. Later it was
corrected toCampylobacter pylori: subsequent 16S rRNA sequence
analysis showed that the distance between the @ampylobacter

and C.pylori was sufficient to exclude it from th@ampylobacter genus
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a helical form to coccoid under various conditiosisch as extended
cultivation, aerobic culture, alkaline pH and attilz treatment (Catrenick
and Makin, 1991).

Studying modes of transmission ef.pylori is difficult, although
many researches have been devoted to determine Hwigobacter
infection
Is acquired. Current evidence indicates that mallkd gastric tissue from
Sardinia sheep were cultured and analyzed by PGR Hshcobacter
pylori was found in 60% (38/63) of milk samples and 3@&/2() of sheep
tissue sample®ore, 1999).
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Diagnostic tests foH.pylori are categorized as either direct (non
invasive) serological and urea breath test, orraadi(invasive) includes
rapid urease test, histology and culture methodspkihs and Morris,
1994). No single technique is perfect for the daems of H.pylori,
therefore, a combination of different tests mustpeeformed to obtain
best results.

The need for new strategies to eradicht@ylori, alternative or
complementary to antibiotic therapy, has recentyneed the attention of
many investigators.

It was reported thakactobacilli can inhibit the growth ofH.pylori
in vitro and exhibits antagonistic activity agairistKabir et al., 1997).
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animals.

2- Characterization dfielicobacter pylori isolates.

3- Investigate the correlation betwelslicobacter pylori from human
and some domestic animal origins, with emphasitherpossibility
of its transmission from such animals to human.

4- Histological examination ofelicobacter pylori in both human and
animal tissues.

5- Studying the susceptibility ¢d.pylori to antimicrobial agents.

6- Studying inhibitory effect of.acidophilus on the adhesion property
of H.pylori.
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Chapter Two

Literature Review

2. Literature Review

2.1 Discovery of Helicobacter:

Helicobacter pylori was considered to be pathogen even before the
early observations of gastric spiral bacteria imhans. Similar organisms
were seen in animals in 1881 in a thesis submittéice Faculty of Medicine

describing spiral bacteria in gastric scrapingsnfrdogs. This observation
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the early part of the J0century. But most authors then, as well as, more
recently concluded that the predominant effect @as to gastric acid.
However, cultivation of a novel bacterium from gasimucosa in 1982
marked a turning point in ourstanding of gastratiteal microbial ecology
and disease (Dooley and Cohen, 1988).
Marshall and Warren (1984) described spiral or ednbacilli

in histological sections from 58 of 100 consecuthiepsy specimens
of human gastric antral mucosa, 11 of which werkuoel positive for
Gram negative, microaerophilic bacterium. The oiganwas thought

originally to be a member of the genuSampylobacter and was
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namedCampylobacter pyloridis, later corrected t&€ampylobacter pylori.
Because subsequent 16S rRNA sequence analysis @htvee the
distance between the truéampylobacter and C.pylori was sufficient
to exclude it from theCampylobacter genus (Foxet al., 1992), it
was renamedH.pylori. The first member of the new genus was
Helicobacter (Goodwin et al., 1989). Nevertheless, Marshall and
Warren (1984) were not the first to detect gastsmiral bacteria
spiral organisms; they were first seen in humantrigasnucosa in
the beginning of the 20 century. The bacteria were often seen in

malignant or ulcerated gastric tissues and theilpiss of an infectious
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antibiotic therapy for long majority of peptic elc patients who
are infected with H.pylori and by classification ofH.pylori as
a class | (definite) carcinogen by the World Heal@lrganization
(Marshall, 1994).

At least 16 and probably 18 species tddlicobacter have been
isolated and identified from the stomach and imesof various animals,
including dogs, cats, ferrets, minks, pigs, monkesfseep, mice, rats,
hamsters, cheetahs and birds (Fox and Lee, 19@c)jeia that resemble
H.pylori have been also found frequently in the bovine assum

(Solnick and Schaur, 2001).
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2.2 Morphological Observation of Helicobacter:

Most early observations on gastric spiral bactevere made in
dogs and cats. When the first electron micrographithes bacterium
was published, it was immediately apparent that emdinan one
morphological form could be found (Weber and Sctedit 1962).
Three morphologic forms of these organisms in ddgs/e been
reported and classified according to Lockard andaBdype methods
based on morphological criteria, including the kmgwidth, coils,
periplasmic fibers and sheathed flagella. The figetality electron

micrographs of what are now called Lockard type2land 3 bacteria
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has periplasmic fibers that are more sparsely idiged and can
appear singly or in groups of two, three and oaoedly four.
This organism is the typical morphology dfelicobacter felis.
Lockard type 3, which resembles type 2 but is sohawmore
tightly coiled and does not have periplasmic fibers typical of
Helicobacter bizzozeronii and the un - cultivatetHelicobacter heilmanii®.
A fourth type, similar to Lockard type 3 but thickand with fewer
coils, was described by Weber and Schmitted (196#) not Lockard
and Bolar this organism may represeéfdicobacter salomonis, recently

cultivated from dogs.
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2.3 Taxonomy of Helicobacter:

Many spirals Gram negative bacteria isolated from thammalian
gastrointestinal tract were grouped @ampylobacter. This classification
was based on similar microscopic Gram stain moigdio] common
microaerophilic growth requirements and similar leg& niche
(Table 2-1). Ultrastructural differences such ase tpresence of
sheathed flagella inHelicobacter organisms provided clues that
distinguishedHelicobacter organisms fromCampylobacter. Moreover,

partial sequencing of 16S rRNA genes yielded ewdenthat

Camnvinhacter helonned tn a different neniie (Romanitkal 1087)
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2.4 Gastric Helicobacter Species.

Since H.pylori was first cultivated from human gastric
biopsy specimens in 1982, it has become appareat thany
related species can often be found colonizing thecasal surface
of humans and other animals (Fox, 1997; Solnick and Schaur,
2001). These otheHelicobacter species can be broadly grouped
according to whether they colonize the gastric ortemhepatic

niche (Diwanet al., 1997).
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Table (2-1): Habitats and Phenotypic Characteristis of Helicobacter Species (Fox and — Lee, 1997).

Helicobacter
taxon

Human

H. hizoavorniif

ok R

DRmEETZR

Himustelne

H.nemestrinae
H.panetensis
H.rodenttium
H.salomonis
H.trogontum
"H.rappini'”

Growth Resistance to" :
Primai Catal Nitrat Alkali Indoxyl V4 At With Nalidixic
rimary atalase 1trate ine ) o . s Ila
§ . . N Urease Acetate Glutamyl 24 1% Acid Cephalothin Flagel
ource (s} Site production  reduction  Phosphatase Hydrolysis  trans ferayse C glycine
Human, dog Stomach + + + + + + + - R S Bipolar
Bipolar
Bipolar
Man - 1 . Bipolar
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Bipolar
Bipolar
Stomach peritricho
us
Macagque Stomach + - + + ND + - R S Bipolar
Birds , swine Intestine + + + - - - + + S S Bipolar
Mouse Intestine + + - - - - + + R R Bipolar
Dog Stomach + + + + + + - ND R 8 Bipolar
Rat Intestine + + + ND + + ND R - R Bipolar
Human .dog,  Intestine + - - + ND + + - R R .
Sheep, Bipolar

mouse
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The Helicobacter species that infect humans can be divided
into two types: the gastric, urease produceétgylori and Helicobacter
heilmanni [also known asGastrospirillum hominis]), and the enteric
non urease producersidlicobacter cinaedi and Helicobacter fennelliae
[formerly Campylobacter cinaedi and Campylobacter fennelliag])
(Orlicaket al., 1993).

Other Helicobacter species are widely distributed in mammalian
hosts and are often nearly universally prevalent.many cases, they
cause an inflammatory response resembling that sedm H.pylori

in humans. Although usually not pathogenic in thetural host (Dick
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2.5 Helicobacter pylorr.

Helicobacter pylori is a spiral, Gram negative bacterium which inkibit
the stomach of more than (50%) of human, althobgmtw organism was
only cultured in 1982 (Marshall and Warren 19845.nmanifestations have
been reported in the scientific literature for od€l0 years. When dogs
harbored a "spirochete" bacteria that could surwivehe acid secreting
stomach. Other investigators noticed that ureaseusaally present in the
stomach of carnivorous animals such as dogs as@nodtthese observations
were later extended to human. Before it was thoutiat all these

observations were unrelated and that gastric umasectually secreted by
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H.pylori has repeatedly been shown to be associated wittmich
superficial gastritis (CSG) which involves the antrand the fundus of the
stomach (Gentat al., 1994). Chronic gastritis is well known factor the
development of gastric carcinoma. In addition, degelopment of intestinal
metaplasia and atrophic gastritis, two risk factfas gastric cancer, are
associated witld.pylori infection .These organisms are present on the anima
surface of mucus - secreting cells within gastetsgut do not invade tissue.
Colonization of the affected areas may be adjaoghbse with no colonization.
Organisms are generally not present over areamtettinal metaplasia

in the gastric mucosa [®8ar and Parsonnet 1994; Mohammed, 2004).
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2.5.1 General Charactenistics of Helicobacter pylorr-

H.pylori are classified according to Bergeis manual taxgnam
group 2 which includes aerobic, microaerophilic, tikep helical and
curved rod, Gram negative bacteria (Halal., 1994). This classification
also includes its familidelicobacteraceae.

The organism is approximately (0.6um) wide andi(®¥plong taking
the shape of a spiral in tissue section and bigpsgars it appears either
curved, gently spiral bacteria or S - shaped. Whole cultivation true
spiral forms may be few or absent and the orgarappears mostly as

bacilli or slightly curved (Blaser, 1990).
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snaking can INAUCEl.pylor 10 assume Iong spiral morpnoiogy witn greater
than 5 turns, while curved rods and short spirghnisms were seen when
growing on solid media like blood agar. In addititre bacterium changes its
morphology from a helical form to coccoid underieas conditions such as
extended cultivation, aerobic culture, alkaline phdd antibiotic treatment
(Catrenick and Makin 1991; Suberg et al, 1996).

The addition of either ferrus sulfate and sodiummupgte or mucin to
Brain heart infusion broth with (7%) horse serunH{B1S) enhanced
growth of the bacteria (Jiang and Doyle, 2000)wSjpwowing bacteria can
be inhibited by addition of appropriate antibiottesmake the media used

for H.pylori selective isolation (Colleet al., 1996).

(10)
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Appropriate transport conditions of the biopsyiamportant in order
to avoid desiccation of biopsy samples and longos¥®e to ambient
air (Megraucket al., 1997).

2.5.2 Epidemiology:-

There is very little information on actual moddst@nsmission of
this organism, but its presence in the stomachestgghat.pylori may
be food or water borne (from fecal contaminatidhinay also be expelled
during vomiting and then, under unhygienic condisidtoe acquired by new
host (Ellin, 1996).
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2.5.3 Prevalence in Healthy Individual:-

Human H.pylori has world wide distribution and its prevalence
in healthy and a symptomatic person is (15 to 1@gpending on age,
socioeconomic class and country origin (Megrau®3)9

Axon, (1995) suggested that sincH.pylori doesn't cause
diarrhea, it is probably not spread by fecal - oralite. Rather he
proposes thatH.pylori facilities its transmission to new host by
inducing an upset stomach and vomiting in childreasulting in
the spread of infection in crowded conditions whesanitation is

inadequate.

(11)
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It was found that infection is usually acquiredcinildhood, and in
developing countries. Children are typically inettoy the age 10 years
whereas in developed countries there is an agdedelancrease in
prevalence. This was due to a steady falling rdt@aogjuisition of the
infection as well as loss of the infection possiblying to the widespread
use of antibiotics (Sipponest al., 1996).

Therefore, epidemiological studies have demonstrateorrelation
between colonization and age, low socio - econostatus and over
crowding, particularly during childhood (Welgbal., 1994; Peterson and

Graham, 2001). The explanation for these obsemstibas included
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the socioeconomic status of the family during dmildd as reflected
in the number of persons in a household, sharifged and absence
of a fixed hot water supply. All of which are prdiha markers for
the level of sanitation and household hygiene (Webkal., 1994).
The age related apparent increase the prevalenceéheofinfection
in developed countries can best be explained by lhth cohort
effect. As successive generation has been lesdy like become
infected as children. These cohorts show lowerueagy of infection

as adults (Peterson and Graham, 2001).

(12)
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2.5.3.2 Genetic Factors:

Genetic susceptibility to infection has been conéd in studies
showing that monozygotic twins reared a part oretbgr had a high
rate of concordance of infection than did age -cmad dizygotic twin
(Malaty et al., 1994). Another study confirmed older data showing
a genetic effect in theH.pylori - related disease, peptic ulcer
disease (Malatgt al., 2000).

2.5.4 Prevalence in Animals:-

Studying modes of transmission ekpylori is difficult, although
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of 16S rRNA PCR). The presencetbpylori like bacteria and the fact that
gastritis was absent or at most mild argues the¢simay be a natural host
for H.pylori (Doreet al., 1999).

The organism has been cultured from a colony aaeh cats (Handt
et al., 1994), but not been found in stray cats (El-Zaaét al, 1997).
Handtet al., (1994) observed th&t. pylori can be isolated from cats and
suggests transmission from pets to humans or fremans to pets is also
possible. A study reportingl. pylori in commercial vector cats led to
a suggestion that. pylori may be zoontic pathogen with transmission

occurring from cats to humans (El-Zaataral., 1997).

(13)
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A study done by Bohmleet al., (1996) examined 177 samples of
udder secretion from cows with mastitis, 199 sasplemilk from healthy
cows, and 100 chicken stomachs. Result showed ribae of them
containedH.pylori. Also H.pylori cells survived for up to several weeks in
drip water from a thawed chicken which had beemdmat (-20C). Such
finding indicate that fresh milk and chicken aret higely to contain
H.pylori, but that if these food were contaminated becafiseadequate
hygienic, the bacteria may survive enough to caufeetion.

latrogenic transmission via biopsy forceps or endps is also possible
when these instruments were not properly cleanddimmfected (Fantrgt
al., 1995). Also infection of endoscope staff woulgygest the main route
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Table (2-2): Virulence Factors ofH.pylori that Promote Colonization
and Induce Tissue Injury (Peterson and Graham, 2001

Promote Colonization Induce Tissue Injury

Flagella (for motility). Lipopolysacchride.

Urease. Leukocyte recruitment and activating factor

Adherence factor. Vacuolating cytotoxin (VacA).

Cytotoxin associated antigen (Cag A).

Outer membrane inflammatory protein (Oip
Heat shock proteins (HsPA, HsPB).

(14)
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2.5.5.1 Colonization Factors:

Colonization factors are those attributesHopylori that allow it to
establish its presence in the stomach and to pengsody's attempts to
rid itself of infection. These factors are:-

A- Motility

Motility of H.pylori is essential for colonization, it allows the baicte
to spread through the viscous mucus covering tiiedjal cells of gastric
mucosa (Hazelt al., 1986).

The property of these flagella is the presenceheath covering the
flagella filament. This sheath composed of a doldofer of phospholipids
and is thought to protect the flagella from thetigaacidity, which otherwise
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B- Urease:

H.pylori is more powerful producer of urease than almogt @ther
bacterial species. This enzyme, a 300 to 625 KDic&eh containing
hexamer, is located in the cell membrane and is aftdively excreted
into the gastric lumen (Leest al., 1993). Urease is essential for
H.pylori colonization of the stomach but not required farrvaval
after colonization (Eatoa al., 1991; Leeet al., 1993). By hydrolyzing urea
to carbon dioxide and ammonia, urease may surrocgahism with a cloud
of ammonia, protecting it from the stomach's acidm®nment as described
in (Figure 2-1) (Marshakt al., 1987).

(15)
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NH;
C=0+2H0+H
NH,

Urea Ammonium &arbonate

Figure (2-1): Cleavage of urea by urease enzyme (Nhall et al., 1987).

High molecular weight enzyme demonstrates mucherigKinity for

+ Urease
>

RIH, + HCO,

substrate and significantly higher activity tharease of other species
tested, and therefore, it serves as the basisetection of the organism in
gastric biopsies (Hazedt al., 1987). Damage to gastric mucosa induced by
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surfaces, and it displays higher substrate affitngn other bacterial urease
(Clayton et al., 1990). Third, it is composed of only two subanit
Ure A and Ure B, whereas other bacterial ureasetagonthree
subunits (Hwet al., 1992).

Surface associated urease decreakpgori survival at neutral pH,
low environmental pH reduces urease activity asl sl synthesis of
nascent urease, catalase and presumably many ptioéeins. This
suggests thatl.pylori is not acidophilic, although it tolerates shoterm
exposure to low pH. The bacterium is most probabheutrophile that has
adapted itself to the acidic environment of thenstoh and can be
classified as an acid - tolerant neutrophile (Maetal., 1999).

(16)
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C- Adherence Factor:

Adherence to the gastric mucosa may play an impbortale
in the colonization and pathogencity ef.pylori. Approximately one
fith of the organism are adherent to the gastriocosal surface,
whereas the remainder appear to be free - livinthiwithe mucus
layer (Leeet al., 1993). Adherence is species specific and istaela
to the features of both hosts (e.g. blood groupesypand the
bacterium (e.g. production of adhesins such asapitl hemagglutinine)
(Borenet al., 1993).

Tight attachment of febrillar adhesin on the baatar to the
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A- Lipopolysacchrides (LPS,s):

Lipopolysacchrides are a family of glycolipids fal in the
cell envelop of Gram - negative bacteria, includidgylori (Moran,
1996). Lipopolysacchrides, primarily through th@idi A component,
stimulate the release of cytokines and posses exidojprosperities.
Other actions of LPSs include interference with dweestric epithelial
cell - laminin interaction, which may lead to lossf mucosal
integrity; inhibition of mucin synthesis and stiratibn of pepsinogen

secretion (Peterson and Graham, 2001).

(17)
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B- Leukocyte Recruitment and Activating Factors:

H.pylori elaborates a number of lipopolysacchrides indepatnsbluble
surface proteins with chemotactic properties toruiecmonocyte and
neutrophils to lamine propria and to activate theBammatory cells (Evans
et al., 1995). These includel.pylori neutrophile - activating protein that
expressed by theap A gene and the immunologically active porins (Twafan
etal., 1994).

C- Vacuolating Cytotoxin (Vac A):
Approximately (50%) ofH.pylori strains produce substances that

induce vacuole formation in eukaryotic cells. Thetein responsible for

This is a watermark for the trial version, register to get the full one!

Benefits for registered users:

1.No watermark on the output documents.
2.Can operate scanned PDF files via OCR.

3.No page quantity limitations for converted PDF files.

superficial mucosal injury (Telforet al., 1994).

D- Cytoxin - Associated Antigen (Cag A):

Cytoxin - associated antigen, a 120 - 140 KD mdbacweight highly
antigenic protein, is encoded by thag A gene that is part of the cag
pathogenicity island (Atherton, 2000). Presencehef cag pathogenicity
island is associated with a more prominent inflanamatissue response
than is seen with strains lacking this virulencgda (Athertoret al., 1995).

H.pylori without the cag pathogenicity island have beetatied from
patients with peptic ulcer and with gastric carst@wing that increasing risk

Is not the same as being able to predict outcoetergdn and Graham, 2001).
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E- Outer Membrane Inflammatory Protein (Oip A):

Outer membrane inflammatory proteins a (34KD) outegmbrane
protein that along with the cag pathogenicity idlas associated with
an enhanced inflammatory response in the mucosad¥kaet al., 2000).
Presence of the cag pathogenicity island and Oigodether leads
to a more marker inflammatory response than doebk eae alone. The

molecular mechanism of this interaction is notkmwn.

F- Heat Shock Protein:
H.pylori expresses two heat shock proteins (Hsp A and Hsp B

Thev are hiahlv antioenic. but their role in bpathomitv of
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mononuclear cells, mainly plasma cells and eosiil®@nter the lamina
properia and eventually outnumber the neutrophisie chronic gastritis)
(Valle et al., 1996). The acute phase lasts (1 to 4) weeks angplaced

gradually by a chronic, mononuclear infiltrate m@ iamina propria. Active
gastritis refers to the presence of neutrophilseahixvith mononuclear
cells in the gastric mucosa. Active chronic gastribccurs in the

majority of infected individuals and consists of rfage epithelial

degeneration, persistent neutrophil infiltratiortloé epithelium and lamina
propria, and mononuclear infiltration (lymphocytasd plasma cells) of
the lamina propria which may further induce atropdwyd intestinal

metaplasia (Aristat al., 2001).
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Long - term infection byH.pylori results in chronic gastritis,
a condition manifestation as multiple pathologiditees (Figure 2-2).
Persistence of inflammation could, in some indialudetermine the
development of peptic ulcer (gastric and duoderaly in others,
less frequently MALT (Mucosa Associated Lymphoidgdue, Lymphoma)
(Versalovic, 2003).
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Figure (2-2): Pathogenesis dfi.pylori - associated gastroduodenal diseasej

MALT, Mucosa - associated lymphoid tissue (Versalag, 2003).

In some individuals, chronidd.pylori gastritis progresses over
time to atrophic gastritis characterized by vamabbrades of
gland loss, which is often associated with intedtimmetaplasia
(Siurala et al., 1987; Versalovic, 2003). These conditions represent
intermediate steps in the development of gastrincea and gastric

adenocarcinoma (Correa, 1992).
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Bacterial and host factors seem to influence thee tgf gastro -
duodenal disease that is generated. As many as)(D&%l.pylori -
infected individuals in the United States developodknal ulcers in
addition to chronic active gastritis. An invers&at®nship or paradox exist
between the incidence of duodenal ulcer disease gadtric
adenocarcinoma (Parsonnet, 1996). Patients witldehal ulcers rarely
develop gastric adenocarcinoma, whereas (3.4%yabémts with gastric
ulcers developed gastric adenocarcinoma (Ueraugeh., 2001). Patients
with antral - predominant gastritis are at increilassk for duodenal ulcer

disease. In contrast, multifocal atrophic gastriceu and gastric
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2.5.7 Diagnosis of H. pylorr.-

Diagnostic tests foH.pylori may be divided into those do and
those do not require samples of gastric mucosa. ekouns tests
are available to detect the presencéiglylori infection. As demonstrated
by (Table 2-3), the diagnosis tests fékpylori are categorized as
either direct (non invasive) or indirect (invasivegsts (Hopkins
and Morris, 1994). No single technique is perfeot the diagnosis
of H.pylori, therefore, a combination of different test musterformed to

obtain the best results.
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2.5.7.1 Non - Invasive Tests:

A- Serological Identification of H.pylori:

Serological tests mostly based on the ELISA prilecipletect

antibodies toH.pylori or its products and are used routinely to screen

patients with dyspepsia (Rathbaosial., 1985).

Commercially available ELISA kits based on antilesdin sera. It is

useful to screen the patients fltpylori infection, usually to find out

previousH.pylori infection in the community. It is a relatively s#ive

and specific test and also inexpensive, and ilivased role in diagnosing

acute infection to confirm eradication (Scheimad @ulter, 1999).
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H.pylori eradication after treatme
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It is less useful for screening children and umatdk for excluding
infection in elderly patients, or as a test fopatients who have received

treatment (owing to variable persistence of antfpgitegraud, 1997).

B- Urea Breath Test:

This test detects bacterial urease activity instioenach by measuring
the output of C@ resulting from the splitting of urea into G@&nd
ammonia. A capsule of urea labeled with an isotafp@arbon -14 or -13)
IS fed

to patient. Patient infected witH.pylori gives high reading of isotope.

The teat hag exrellent cencgitivitv and <snecifinhit there are drawhacks

This is a watermark for the trial version, register to get the full one!

Benefits for registered users:

1.No watermark on the output documents.
2.Can operate scanned PDF files via OCR.

3.No page quantity limitations for converted PDF files.

T1HIC 19 W VT I TV LWL T WV VT UV ) VIV TALTRATIUI D W VI v U

to detectH.pylori antigens in faeces (Vaisaal., 1999).

D- Polymerase Chain Reaction (PCR):

Various DNA probes have been developed for thectinletection of
H.pylori by PCR in gastric juice, faeces, dental plaquevaaidr supplies.
Some of them have advantage in the sense they e#scttdgenes
expressing antimicrobial resistance and possesdi@ag A pathogencity
island. Their main drawback is that they are comgpgl® perform and
require stringent conditions so they are unsuitafile general use
(Peterson, 2000).
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2.5.7.2 Invasive Tests:
A- Collection of Specimens:

Mucosal biopsy specimens are taken from the gasimicum and
preferably also from the body of the stomach. Faximum sensitivity,
duplicates specimens are taken: one lot for higiolplaced in fixative),
the other one lot for culture (placed in plain Egtmade humid by adding
a tiny amount of normal saline). Specimens forureltmust be processed
as soon as possible within less than 4 hours (MgNtBl., 1999).

B- Biopsy and Histology
Following fixation in formalin, routine Hematoxyliand Eosin (H

and F) stainina and special stains (e.a. Giemsim)sare nerformed for
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lacK prominent INnflammaton and e Sensiuvity restology Tor organism
detection diminishes with increasing severity ofanglular atrophy
(Versalovic, 2003).

C- Smear Evaluation:

After biopsy specimens are collected with forcepmrints are made
by pressing a needle against the tissue on agjidesor by simply rubbing
the tissue over slide. Cytological specimens maprepared immediately
after biopsy by staining the imprints with rapide@isa or Gram stain and
H.pylori organism may be directly visualized (Parsoneetl., 1988).
When imprint smears were used, 30 of 32 biopsyispmats with positive
cultures yielded visible organisms by Gram staimrgilet al., 1993).
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D- Urease Test:

Biopsy urease test is a simple and cheap altemadtiat can be
performed at the bedside.pylori produced such abundant urease that its
action can be detected in biopsy specimens. A spETis placed into a
small quantity of urea solution with an indicattwat detects alkalinity
resulting from the formation of ammonia by ureddest infected patients
(70%) give a positive result within (2hr) (90%)eaf(24hr) (Hazelkt al.,
1987; Marshall et al., 1987). The sensitivity of rapid urease testing i
maximized if specimens are obtained from gastriglearand multiple

specimens are obtained (Megraud, 1997).
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Because optimal transport media are not availaloleneercially and
microscopic plating is usually not performed in teadoscopy unit,
routine cultures have not acquired general acceptan the United
States. Helicobacter typically grows best in freshly prepared, moist
media incubated in a warm (&) temperature, and an atmosphere of
(5 to 10)% carbon dioxide, (80 to 90)% nitrogen &do 10)% oxygen.
A humid atmosphere enriched in hydrogen contento(8)% improves
the vyield of H.pylori (Murray et al., 1999). Primary isolation of
H.pylori from gastric biopsy specimens requires (5 to 7)sdapder

a microaerophilic conditions.
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Selective media (on plates) enriched with blood serum are
recommended, such a strategy maximizes the satsiaf/ culture that
used for cultivation ofH.pylori. Ideally, tissue specimens should be
processed as quickly as possible in order to iserethe chance of
isolating H.pylori. In the case of delay, it should be stored at)4nd
cultured within (5hr) (Mergauckt al., 1997). The fragility of bacteria
can lead to a negative result if transport condgiare not carefully
followed up (Megraudtt al., 1997) specimens are either minced (Goodwin
et al., 1985) or ground with a glass grinder before inaton. Grinding

the biopsy specimens gave much heavier growtH.pylori than merely
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Cyclohexmide is used as antifungal, and trimethopripolymyxin
B, nalidix acid and celsulodin to inhibit Gram n&ga contaminants
such asPseudomonas aerogenosa which is a common contaminant
of gastric biopsy specimens. Amphotercin B is used inhibit
yeast that often contaminant specimens from themath (Dent
and McNulty, 1988).

Plates inoculated with the gastric biopsy should ibeubated
under microaerophilic conditions for 1 week at (3537)C (Goodwin
et al., 1985). The identity of any isolates is confirm®dGram stain from

one of the colonize and testing for the presencecatélase, oxidase
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and urease (Barost al., 1994; Quiroz et al., 1999).H.pylori exhibits
patchy distribution in gastric mucosa, hence, rldtibiopsies should
be taken from different sites in the gastric antramd the body (Hopkins
and Morris, 1994).

Failure to growH.pylori from appropriate sample may be due to
chemical agents used during endoscopy which acardbacterial to
H.pylori. Benzocaine is inhibitory tdH.pylori but lidocaine is not.
Antibiotics bismuth preparation, inadequate speosner failure in the
microbiological technique all can lead to failume culturing H.pylori
(Blaseret al., 1997).
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acid was suppressed with a proton pump inhibitotaloly omeprazole.
Thus, since 1996.pylori has been able to be treated relatively easily with
a 7 days therapy of omperazole (to render the igapti neutral) in
combination with two antibiotics, usually amoxigilland clarithromycin.
Omeprazole, clarthromycin and metronidazole contlmnahave achieved
similar high cure rates, notably in Italy (Bazzdl§99). For the difficulty

to eradicate infections, bismuth, tetracycline, nm@tlazole and
omeprazole are usually successful. These therhpies proven that peptic
ulcer is mostly a bacterial infection unrelatedhe victims emotional state
(Kunget al., 1997).
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However, antimicrobial therapy has a number of rehelimitations
that might be overcome by use of an effective veeodr combined
regimen of antibiotics and vaccine. Primary treattmiilure occurs in
(15%) of patients treated with antibiotics combingidh antisecrectory
drug. Poor compliance with antibiotic regimens antlbiotic resistance in
H.pylori (Noachet al., 1994) contribute to treatment failures.

Several reasons have been proposed to explainlitheat failure
after treatment, insufficient concentration of eetdrugs in gastric mucus,
instability of some agents at an acidic pH inappedp formulation of
drug, insufficient duration of treatment and vaklalcompliance of

patients. Recently, it has rapidly acquired resstato some antibiotics
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treatment, neutrophil infiltration resolves; lymmyte infiltration and
lymphoid follicles improve but persist (Gerdizal., 1994).

The National Institutes of Health recommends treptoinly persons
with active ulcer disease (gastric or duodenal) persons receiving
maintenance therapy for recurrent ulcer diseaskl,(11994). Hacket al.,
(1994) reported that treatment could be cost -caeffe approach to
preventing ulcer disease, dyspepsia and canceypualations of high risk.
Graham, (1994) mentions that eradicating infectioall infected persons,
regardless of symptoms, is the correct approachséuently, it is likely
that diagnosis and therapy will be offered to aewvidegment of the

population to prevent adverse outcomes of infection
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2.5.9 Probiotic and H.pylori Eradication:-

A probiotic is defined as "a live microbial foodgmedient that is
beneficial to health". Probiotic bacteria are udedtreat distributed
intestinal microflora, it may help in vaginal baté infection, urinary
tract, lactose intolerance, diarrhea and colon @ancthey are usually
measured in numbers of organisms per gram suppteméypically
contain four billion or more organisms per granolifotic have the ability
to survive passage through the gastrointestinait teand are usually
considered to be non-pathogenic (Hoolihan, 200é&¥edrches supported a
beneficial effect of probiotic consumption includeproving intestinal
tract health, enhancing the bioavailability of ments, reducing symptoms
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that Lactobacilli can inhibit the growth oH.pylori in vitro and exhibits
antagonistic activity against it. (Bhaehal., 1989; Kabir et al., 1997) .In
human volunteers, the spent culture supernatarftuofan Lactobacillus
acidophilus strain LA1 is active against.pylori (Michetteet al., 1995).

The need for new strategies fepylori eradication, alternative or
complementary to antibiotic therapy, has recentiyneed the attention of
many investigators. Pre - clinical studies havewshdhe inhibition of
H.pylori growth byLactobacilli and anti H.pylori action ofLactobacillus
salivarius, Lactobacillus acidophilus and Lactobacillus casei; subspecies
rhamnosus strains, possibly due to the production of lacti@eor to the
secretion of autolysin (Midolet al., 1995).
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Clinical studies have demonstrated a persistenictezh in delta over
baseline values at the carbon 13 of urea breathiriedependently of
omperazole administration with.actobacillus acidophilus Lal. The
eradication was in 6 out of 14 patients withctobacillus acidophilus
alone. Positive results in patients in which a déad H.pylori triple
therapy was randomly supplemented withcidophilus (Canduccifet al.,
2000). Also there is some preliminary evidence frabiotic bacteria may
inhibit the gastric colonization and activity tbpylori, which is associated
with gastritis, peptic ulcer and gastric candegalivarius was found to
inhibit H.pylori colonization in vitro studies as well as in mi¢&bir et
al., 1997; Aiba et al., 1998). Inhibition ofH.pylori infection was also
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L.acidophilus could be effective in increasing eradication ratestandard
antiH.pylori therapy (Nobackt al., 2000).

Probiotic are also effective in reducing the sideats of "triple
therapy" with antbiotic used to eradicaltepylori from the stomach.
L.rhamnosus CG reduces the incidence of diarrhea, nausea asig t
disturbance and tinidazole receiving rabeprazolaritbtromycin and
tinidazole forH.pylori eradication (Kieramt al., 2003).
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3. Materials and Methods

3.1 Matenals:
3.1.1 Apparatus:-

Apparatus Company (Origin )

Autoclave

Gallenkamp (England)

Centrifuge

Gallenkamp
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Incubator

Gallenkamp

Compound light microscope

Olympus

Microtome Leitz (Germany)
Orbital incubator Gallenkamp
Paraffin dispenser Lipshow

pH meter Orient research (U.S.A)
Sonicator MSE (England)
Spectrophotometer Hitachi (Japan)

Tissue processor

Shandon Southern (Englan

Vortex mixer

Labeco (Germany)

Waterbath

Gallenkamp
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3.1.2 Equipment:-

Equipment Company ( Origin)

Anaerobic Jar

Oxoid (England)

Disposable syringes (2ml and 5ml)

BROMED (U.S.A)

Filter papers (0.22)&(0.44)um

Millipore (U.S.A)

Gas generating kit (gas Pak)

Oxoid

Gas generating kit (gas Pak)

Al-Razi (Iraq)

Glass petridishes

BROMED (Germany)

Microlitter pipettes

Brand (Germany)

NillinAvA 1A+

N Aallanlrarman IChAalanAN
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‘ Medium Company (Origin)

Brain - heart infusion agar

Biolife (Italy)

Brain - heart infusion broth

Oxiod (England)

Brucella agar medium

Oxiod

Blood base agar medium

Oxiod

Columbia base agar medium

Biolife

Muller Hinton agar medium

Biolife

Modified Regoza agar

Biolife

Urea agar base

Oxiod

Urea broth

(32)
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3.1.8.2 Laboratory Prepared Media:

The following media were prepared in the laboratdiood agar,
chocolate agar, selective brucella, Columbia, Bralreart infusion agar
and Brain - heart infusion broth (BHI-VAN). ModifleRegoza broth,

motility medium and urea base agar.

3.1.4 Chemaicals:-

A - . 11 Lo W o N B BV 4 o IS [ | ¥
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Dilute carbol fucshin BDH
Ethanol BDH
Eosin BDH
EDTA LTD (England)

Formalin BDH

Ferrus sulfate BDH
Giemsa BDH
Glycerol BDH
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Leo pharma ceutical products
Heparin
(England)
Hydrochloric acid BDH
Hydrogen peroxide (H202) BDH
Methyl alcohol Merek (Germany)
Magnesium sulfate Fluka (Germany)
Manganese sulfate Fluka
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Sodium pyruvate

Sodium acetate trinydrate

Sodium citrate

Sodium hydroxide

Sucrose

Triammonium citrate

Tween 80

Urea powder
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3.1.5 Antibiotics:-

Two forms of antibiotics were used in this studytilaiotic disks and

antibiotic powders.

3.1.5.1 Antibiotic Disks:

Antibiotic Company (Origin)
Amikacin AK 30 Oxoid (England)
Amoxicillin AMX 20 Oxoid
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Erythromycin E 30 Oxoid
Metronidazole M 5 Oxoid
Nalidixic acid NA 30 Oxoid
Penicillin G PG 10 Al-Razi Co.
Tetracycline TE 30 Al-Razi Co.
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3.1.5.2 Antibiotic Powders:

Amphotricin B Squibb and Sonsltd (England)
Amoxicillin SDI (Iraq)
Clarithromycin Oxoid (England)
Metronidazole SDI
Nalidixic acid SDI
Pencillin G SDI
Polymyxin Oxoid
Trimethoprim SDI
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Enzyme Linked Biohit (Finland).
Immuno Sorbent Assay (ELISA)

* Reagents preparation and materials used were iqadv by

manufacturing company (Appendix I).

3.1.7 Bactenal Strain:-

Probiotic Isolates Supplied by

Lactobacillus acidophilus. Biotechnology Department/College
of Science/Al- Nahrain University

(36)
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3.1.8 Buffers, Solutions, Reagents and Stains:-
- Phosphate Buffer Saline.
- Formal Saline Buffer.
- Physiological Saline Solution.
- Antibiotic Solution.
- Fixative Solution.
- Sodium Bicarbonate Solution.
- Staining Solution.
- Giemsa Stain Solution.
- Hematoxyline - Eosin Stain Solution.
- Catalase Reagent.
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Of the manuracturer. Ihey were prougnht 10 DOIl latey 10 aissolve all
constituents completely, then the pH was adjustedl2 and sterilized by
autoclaving at (12C) (15Ib/Irf) for (15min). They were incubated at
(37°C) for (24hr) to ensure sterilization. Antibioticsed in the medium

were previously sterilized by filtration using (@ @n) Millipore filter.

3.2.1.2 Laboratory Prepared Media:
A- Brain Heart Infusion Broth (Transport Medium):-

It was prepared according to manufacturer inforomafixed on the
container. After sterilization, aliquot of (5ml) walispensed into (10ml)
sterilized test tube (Megrawtial., 1997).

(37)
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B- Selective Brain Heart Agar Base:-

A quantity of (47g) of Brain - heart infusion agasmas dissolved
in (90ml) distilled water and sterilized. After dog to (45-503C, (7%)
of horse or human blood was added.

Vancomycin, trimethoprim, amphotricin B and polymyX10, 5, 10
and 5ug/ml respectively were added to make the mediuracseke for

primary isolation (Ansorgt al., 1991).

C- Brucella Agar Medium:-

It was prepared according to manufacturer inforomatifixed

~An +h A~ AAntAainAr ~FAr ~tAavilisAatiAan AnnlAaAd ~ (T AvAA~A Arv hiirmrAan
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It was preparea py adding (o%) norse or numdan piaoane
previously autoclaved blood agar base. After mixittge medium was
poured into petridishes. This medium was used Fa& isolation and

identification ofH.pylori (Atlaset al., 1995)

E- Chocolate Agar (Brain - heart Infusion Agar Basé:-

This media was prepared as described by Hadteah, (1995), by
adding (7%) horse or human blood to the Brain +thi@fusion agar then
heating the medium until it turned to brown coldihen the medium
cooled to (45-50. This medium was used for primary isolation of

Helicobacter and in subculturing in secondary isolation
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F- Columbia Agar Medium:-

This medium was prepared according to the manufastinstructions
fixed on the container. After sterilization, the dnem was cooled to
(45-50)C, then (7%) horse or human blood was added. Vayciom
trimethoprim, amphotricin B and polymyxin (10, 8 and 5ug/ml were
added to make medium selective for primary isotaftdazell, 1993).

G- Brain Heart Infusion - Vancomycin Amphotricin Nalidixic Acid
Broth (BHI - VAN):-
This medium was prepared as described by eébial., (1998) by
adding (5%) horse serum, (0.25%) yeast extractg/(G]) vancomycin,
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meat extract (10g), yeast extract (59), glucoseg)26nveen 80 (1ml),
K2HPO4 (2g), sodium acetate hydrate (5g), triammenicitrate (29),
MgSQ,. 7H,0O (0.2g9), MnSQ. 4H,0 (0.05g). pH was adjusted to 6.0, the
medium then autoclaved. This medium was used fowigig lactic acid
bacteria [Cactobacillus acidophilus).

I- Muller — Hinton Agar Medium (Chaves et al., 1999):-

This medium was prepared according to the manufactustructions.
After sterilization and cooling to (45-5@),(7%) horse or human blood was
added to medium and dispensed into petridishes.mbdium was used for
antibiotic susceptibility test and MIC determinatitest.
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J- Motility Medium:-

It was prepared according to the Cruikshagtkal., (1975) by
dissolving (3.7g) Brain - heart infusion broth ¢eed of nutrient broth) and
(49) agar - agar in 950 milliliter of distilled veat pH was adjusted to 7
then the medium was autoclaved. This medium wad fasenotility test.

K- Urea Agar Base Medium:-

Urea agar medium was prepared by adding (5ml)esflst(40%) of
urea solution to (95ml) of a cool sterile urea abase at (5C). the
medium mixed well, (5ml) aliquots were dispenseid isterile test tubes

and left to solidify as slants, then kept tightlpsed in a cool dry place
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B- Formal Saline Buffer:-

Ten milliliters of formalin (4%) was dissolved i®dml) of saline
solution to preserve gastric biopsy specimens ifgiological investigation
(Murry et al., 1999).

C- Phosphate Buffer Saline (PBS):-

It was prepared according to Gruikshagtkal., (1975) as follows:
Dissolving (8g) NaCl, (0.2g) KCI, (0.2g) KRGO, and (1.15g) NAHPO,
into 950 milliliter distilled water, sterilized byautoclaving and
used for preservation of uroepithelium and bactesits.
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D- Fixative Solution:-

It was prepared by mixing (30ml) of methanol witOinl) of acetic
acid. It was used for fixation of bacteria and ymteelial cells during
staining by methylene blue (Atlasal., 1995).

E- Sodium Bicarbonate Solution:-

It was prepared by dissolving (5.6g) NaHC@ (95ml) distilled
water. The solution sterilized by filtration usin@.22um) pore size
Millipore filter then dispensed into (20ml) volunand stored at (€).

It was used in Giemsa stain preparation (Metaatadf., 1986).
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G- Haematoxyline - Eosin Stain Solution:-

* Haematoxyline stain.

» Aqgueous eosin stain: (1g) aqueous eosin added 9ml)9of
distilled water.

» Crystal violate stain: (1g) crystal violate powd#ssolved with
(80ml) of distilled water and (20ml) of ethanol 8h

* Logal iodine: (1g) iodine and (2g) (KI2) dissolvedth (300ml)
distilled water.

* Sodium bicarbonate solution: (0.5mg) sodium bicadte

dissolved with (100ml) of tap water.

(41)
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* Acid alcohol: three drops of concentrated HCI dissd with
(200ml) ethanol (50%).

» Giemsa stain solution.

» Acetic acid solution (0.5 %).

* Xylol.

L- Antibiotic Solutions:-

All antibiotic solutions (except tetracycline whictissolves in
ethanol) were prepared as described by Mannaitial., (1982). This
was carried out by dissolving (0.1g) of antibiotsth (10ml) sterile
water, then sterilized by filtration throuah Milbipe filters (0.22m) and
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B- Oxidase Reagent:-

A solution of (1%) N, N, NN - tetramethyl - parghnylene diamine
dihydro - chloride was prepared in sterile distillevater then kept
in dark.

3.2.3 Sterilization:-

Three methods of sterilization were used:

3.2.3.1 Moist - Heat Sterilization:
All media and solutions were sterilized by autosigvat (12iC)
(151b/1r?) for (15min).

(42)
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3.2.3.2 Dry - Heat Sterilization:

Electric oven was used to sterilize glassware aattidishes at
(160-180)C for (2 — 3)hr

3.2.3.3 Membrane Sterilization (Ultrafiltration):

Millipore filters (0.23um) were used to sterilize antibiotic solutions

and the growth filtrates dfactobacillus acidophilus.

3.2.4 Sampling:-
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gastrointestinal complain.

- Fifteen samples of blood obtained from normal pessased as
control in ELISA test.

A- Patient Groups:-

This included 130 patients with various gastroitited symptoms
representing different age groups from both seRasples were obtained
from Endoscopy Department of Gastroenterology andpdtblogy
Teaching hospital and Baghdad Medical City in Baghdinformed

written consent was obtained in advance from eatiemt.
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B- Animal Groups:-
This included 170 samples from different animalsSbkikh Maroof
slaughter house and Alwa’ Al-Doora (Al-Kurkh) in gdadad.

3.2.5 Samples Collection and Treatment:-

3.2.5.1 Animal Biopsy Specimens:

Eight gastric tissue sections of (3-4)cm were olgdi from each
of the ruminant, abomasums, omasum and reticulugrome of sheep
using sterile forceps (Dore 1999). One tissue sedtiom each region was

fixed in (10%) formal buffer saline for histologlcavestigation and the
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incubated at (3€) under microaerophilic conditions in an anaerghic
with a gas generating kit. Plates were examined dositive results
at interval of (3, 5, 10 and 14) days before didedras negative.

3.2.5.2 Human Biopsy Specimens:

Patients were advised to fast for overnight befersoscopy.
Endoscopies performed under local anesthesia (aiylet (Queriozt al.,
1987). The endoscopy was disinfected with (2%)aghltlehyde (cidex)
before and after each procedure (Megratichl. 1985; Simor et al.,

1990). Biopsy forceps were washed with water ansinfBcted with

(44)
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glutaraldehyde (cidex) for (10min), then washedwiitstilled water before
each procedure. During upper gastrointestinal erajns four gastric
biopsy specimens were taken (3-4)cm, two from eddorpus (body) and
antrum region of the stomach (Huds&ral., 1993). Standard pinch biopsy
forceps were used. One biopsy from each regionfwad in (10%) formal
buffer saline for histological investigation andetlother was used for
bacteriological investigation. Biopsy specimens avaiansported to the
laboratory in (0.5ml) Brain - heart infusion bratfith ice and kept at (€)

for no longer than (4hr) before processing.

OO0 KODIA~A Qe 11
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The biopsy samples were minced and homogenizedeketvhe
frosted ends of sterile microscope sides in a lstguetridishes near

benzene burner, then subjected for the followistste

3.2.6.1 Biopsy Urease Test:

The first minced biopsy sample was inoculated oeaumlgar
slant containing phenol red (as an indicator) aedbated at (3T). Slants
were examined for color change from yellow to plréore and after (1hr)
and after (24hr). The test was not finally declaasdnegative till (24hr)
(Hazellet al., 1987; Megraud, 1997).
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3.2.6.2 Direct Biopsy Smear (Glupczynski et al., 1988):

A liquot of a biopsy sample was smeared on a gHise to be
stained with a rapid Giemsa or Gram stain &hgylori was directly

be visualized.

3.2.6.3 Biopsy Culturing:

The second minced biopsy was inoculated in Brameart infusion
broth and on each of selective (Columbia, Brainearh infusion and
Brucella) agar media plates and non selective (Glate and Blood) agar

media plates that was used for primary isolatiof glori. The cultures
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3.2.7 Identification of Helicobacter pylorr.-

3.2.7.1 Gram Staining:

Dry heat fixed smears were taken from colonies plated on

microscopic glass slide to examine the morpholddyaateria.

3.2.7.2 Biochemical tests of H.pylorr.
A- Urease Test of Colonies:-

Grown colonies were picked from the agar plate vaitbterile loop
and then inoculated on urea agar slant. Positigaltravas detected by

changing color from yellow to pink within few mirasg.

(46)


http://cbs.wondershare.com/go.php?pid=1140&m=db

Chapter Three Materials and Methods

B- Catalase Test:-

One drop of hydrogen peroxide (3%) was added tbgdahe grown
isolated colonies which were picked up from theragigh a woody stick
on the surface of a sterile slide. Production of gabbles within (20-30)

seconds fronH.pylori growth on the slide indicated a positive reaction.

C- Oxidase Test:-

A few drops of freshly made oxidase reagent (1%jewsedded on
a strip of filter paper and then an isolated colevgs rubbed by using
a strike woody sticks. A positive reaction is irated by an intense deep
purple color appearing within (5-10) seconds.
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Plates of Brain - heart infusion agar were ino@daivith H.pylori,
then incubated at (28) and (45C) for (24-48) hr. Positive results were
obtained by the appearancetbpylori growth.

3.2.7.5 Susceptibility Test for Nalidixic Acid and Cephalothin:
Isolates were inoculated in sterile brain-hearusidn broth then
incubated at (3T) for (24-48) hr then, (0.1ml) of this inoculum sva
spreaded on Muller-Hinton agar supplemented with)(8orse blood and
then with a sterile forceps, cephalothin and neilidacid disks were placed
on the surface of inoculated plate and incubatd8&€) for (24hr) under

microaerophilic conditions.
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3.2.8 Mantenance of Helicobacter pylori Isolates:-

Maintenance of bacterial isolates was performedormicg to
Hanet al., (1995) as follows:

3.2.8.1 Short - Term Storage:

Isolates of bacteria were maintained for few week<Brain - heart
infusion agar supplemented with (7%) horse blodt plates were tightly

wrapped with parafilm and then stored aO¢

3.2.8.2 Medium - Term Storage:

lenlatne Af hantAaria winra mMmaintainnAd Ac ctalh mdtfrer fAnnr mAanthe
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solution was washed by tap water for few minutes laft in ethanol (50%)

for (30min) while (70%) ethanol was used to keep gpecimen for a long
time. The specimen was transferred to (2.5% aleselhianol + 75% butanol)
and left for (2hr). Paraffin wax sectioned inu@) thickness to be easier to

use, then specimen was stained with Giemsa anddeyliae - eosin stain.

3.2.9.1 Giemsa Stain Method (Luna, 1968):

« Histological sections were placed in the oven atgy for 15min

« Paraffin was dewaxed by placing the sections iolgr (5-10) sec.
and then dehydrated in graded serial of ethanol8#89 95%
and 70%), respectively for (5-10) sec.

(48)
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* They were put in Giemsa stain with a concentratib{i4.2%).
* Placed in (1%) acetic acid for (1-2) min

» Placed in propanol for (1-2) sec.

» Placed in absolute alcohol for one min

» Placed in xylol and then mounted in canada balsam.

3.2.9.2 Hematoxylin - Eosin Method (Guyer, 1953):

Histological sections were placed in the followisglutions and

reagents as follows:

* Xylol for (5min).
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* Hematoxyline tor (1-5) min then rinsed In tap wateget rid ot the
excess dye.

« Acid alcohol, till the color turned to pink thennsed in tap
water.

 Na- bicarbonate till the color turned to blue, thensed in
tap water.

» Eosin for 5min, then rinsed in tap water.

» Crystal violet dye for (2min).

* Lugol - iodine dye for (3min) and left to dry faaw min

» Xylol for (3min), then mounted in Canada balsam.

(49)
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3.2.10 Serological Tests:-
3.2.10.1 Enzyme Linked Immuno Sorbant Assay (ELISA):

Bioelisa Helicobacter 1gG is an ELISA test for quantitative and
qualitative of IgG antibodies specific td.pylori in human serum. It's
based on an enzyme immuno assay technique withalparpurified
H.pylori bacterial antigen absorbed on a microplate andetecton
antibody labeled with horse radish peroxidase (HRRjs procedure was
conducted as following:

» Before running the assay, the reagents were atidae few min to
reach room temp.

* A liquot of (100ul) of each calibrator which inded a diluted human
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Wells were washed by repeating step (d).

A liquot of (100ul) of substrate solution was disped in all wells

including the blank and incubated for (30min) &t (3.

» Reaction was stopped by adding (100ul) of stoptswi into each well
in the same sequence and timing as for substrdigad

« Samples with an absorbance value equal to oregrédan the cut - off
value (which is equal to 20AU/ml) were consideredbe positive for
H.pylori IgG antibodies, while those with an absorbanceevkdwer than
the cut-off value were considered as negativélifpylori IgG antibodies.

* Readings were performed at (450nm), setting theo zeith the

substrate blank.
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3.2.11 Antibiotic Susceptibility Test (Bauer and Kibry, 1966):-
Five milliters of brain heart infusion broth supmlented with (5%)
horse or human sera were inoculatedHiqyylori isolates, then incubated at
(37C) for (24hr). A liquot of (0.1ml) of the inoculatebroth was
transferred and spreaded by sterile cotton swaMuwlter - Hinton agar
plates supplemented with (5%) horse blood in thliéerent planes (by
rotating the plate approximately Gach time to obtain an even distribution
of the inoculum). The inoculated plates were thdacged at room
temperature for (10-15) min to allow absorptiorertess moisture. With a
sterile forceps, the selected antibiotic disks wdezed on the inoculated

nlatac and inciithated at (8% 1indar micrrnaarnnhilic canditinne far (A2hr)
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Minimum inhibitory concentration (MIC)was determined by agar
dilution method (NCCLs, 2000). Agar dilutions wenepared using Muller-
Hinton agar medium containing (5%) horse blood &mpnted with two fold
serial dilutions of metronidazole, clarithromycamoxicillin, tetracycline and
penicillin stock solutions as prepared (3.2.2.1rahging from (16-1024)
png/ml. FresiH.pylori isolates were inoculated in sterile Brain - hed#tision
broth then incubated at (&) for (24hr) under microaerophilic conditions.
Then, (0.1ml) of each inoculum was delivered to #gar dilution plate.
All plates were incubated at (&) under microaerophilic conditions for
(24hr). The MIC was defined as the lowest concéatraf antibiotic solution
that completely inhibited the growth of the inoculu
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3.2.13 Testing the Inhibitory Activity of Lactic Acid Bacteria
(LAB):-
3.2.13.1 on Solid Medium (MRS Agar):

A culture of Lactobacillus acidophilus previously grown in MRS
broth was streaked on MRS agar, then incubated ruat@erobic
conditions at (3T) for 24hr (Silvaet al., 1987). After incubation, a cork
borer (5mm) was used to withdraw discsLadcidophilus growth and put
on surface of Brain - heart infusion agar that \wesviously inoculated
overnight with (0.1ml) oH.pylori isolate by a spreader, then incubated at

(37 C) for (24hr) under microaerophilic conditions.
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culture was centrifuged at 6000 rpm for (15min) dimel supernatant was
obtained (Aibeaet al., 1998; Michett et al., 1999).

After adjusting pH of the filtrate to 6.5 using 408l) NaOH, it
was filtered through Millipore filter units (0.22Pgmthen well diffusion
method that mentioned by Vigno#bal., (1993) was applied, when 0.1 ml
of an overnightH.pylori isolates were inoculated by spreader on Brian -
heart infusion agar plates, (5mm) well was madealgork borer. Each
well was filled withL.acidophilus filtrate and incubated at (32) for (24
and 48) hr. Inhibition zones around the well werasured (in mm) and
compared with the control which contained MRS bretfihout the
bacteria (Vignolaet al., 1993).
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The filtrates were concentrated by the freeze edrWell diffusion
method was repeated agairt$fpylori isolates. Control was containing
concentrated MRS broth witholutacidophilus.

Equal volume (100ml) of MRS broth was inoculated thwi
concentrated filtrates of LAB previously prepareg freeze - dryer
(Iyophilizer) with 1 ml LAB concentrated to one- fold (100ml), two -fold
(50ml), three- fold (25ml) and four- fold (12.5ml).

3.2.13.3 Determination of Minimum Inhibitory Concentration of

Lactobacillus acidophilus Concentrated Filtrates:

Carial Ailiitinne M1 NMN Af fanir fald ~ancantratalivrhto Afl acidAnhilinie
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and optical density (Odg) was read for each dilution. Results were matched
with the growth intensities (Midolet al., 1995).

3.2.14 Bacterial Adhesion Test (Iwahi ef al, 1982):-
3.2.14.1 Preparation of H.pylori Suspension:

Ten milliliter of Brain - heart infusion broth medn was
inoculated with bacterial growth culture, then inated at (3TC) under
microaerophilic conditions for (24hr), there afteulture of bacteria was
washed twice with PBS and concentrated by centiiog at (1000rpm)
for (20min) and resuspended in PBS.
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3.2.14.2 Preparation of Epithelial Cells:

Uroepithelial cells were isolated from urine of soiealthy females
by centrifugation at 1000 rpm for 5min then washagée times with PBS
and recentrifuged at 1000 rpm for 10 min beforespsnsion in PBS.

3.2.14.3 Adhesion Test:

* A mixture of (0.2ml) of the bacterial suspensiofd,2(ml) of the
epithelial cells suspension and (0.1ml) of PBS wareubated
at (37C) for one hr

» Unattached bacterial cells to uroepithelial cellsrevremoved by
centrifugation in PBS at 1000 rpm for (10min).
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3.2.15 Effect of Concentrated Filtrates on Adhesion Property
of H.pylorr-

Minimum inhibitory concentration of the concentidtéltrates of
L.acidophilus isolate was used to investigate its effect on setiee factor
property ofH.pylori on uroepithelial cells in vitro as following:

Brain - heart infusion broth medium containing mMmiaim inhibitory
effect of concentrated filtrates was dispensedarile tubes and incubated
with a loop full of liquid cultures oH.pylori (Hpl, Hg and Hp3) isolates
at (37C) for (24hr) under microaerophilic conditions. Amdiion test as in
(3.2.14.3) was repeated to examine inhibitory éfééconcentrated filtrate
after treatment.
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3.3 Statistical Analysis:

Data were expressed as mean + standard deviattbtharstatistical
significances were calculated by ANOVA test and Stuare test.

The efficacy of the test was determined by calowjathe sensitivity
and specificity of each test.

Sensitivity was defined as the proportionHhpylori infected which
had a positive test and calculated as; [true p@sit(True positive + False
negative)] x 100.

Specificity was defined as the proportion of indival free of
H.pylori which had a negative test and calculated as:

[True neaative / (False nositive + True neaative100.
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4. Results and Discussion

4.1 Study Subject

4.1.1 Patient Groups

One hundred and thirty patients with dyspepsiaincluded 41 females
and 89 males, aging between (11-75) years and a mean of age
37.5 year. They underwent diagnostic upper gastrointestinal endoscopy
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4.1.1.1 Endoscopic Findings of Chinical States:

Results shown in (Figure 4-1) shows that, gastritis was
endoscopically diagnosed in (28.5%) of the total patients, duodenal ulcer
was seen in (16.1%) followed by (13.1%) for both peptic ulcer and the
others who did not show any alteration at endoscopic examination
(healthy), and gastric ulcer were diagnosed in (10%) of patients. While
(4.6%) of patients had gastric erosion, (6.9%) suffering from duodenitis
and (7.7%) of patients had gastric cancer.

Esophogastroduodena (EGD) endoscopy permits gross visualization
and localization of ulcerative lesions, mucosal nodularity associated with
MALT lymphomas and other malignant lesions (Versalovic, 2003).

(56)
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Similar results were obtained by both Al-Dhahar (2001) and
Al-Hadi, (2001) who found high prevalence of gastritis among
endoscopically diagnosed patients (41.5%), (38%) respectively.
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Figure (4-1): Percentages of Endoscopy Diagnosed §peptic Patients.

Mohammed (2004) reported that gastritis was seen in (33.8%)
among endoscopically diagnosed patients. While Hussein (2002) found
that (30%) of duodena ulcer patients were most prevalence among
endoscopically diagnosed patients followed by gastritisin (20%) patients.
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Weijmen et al., (2001) found that oesophagitis was the most
prevalent diagnosis (41.2%) during endoscopy while gastritis was
observed in only a small minority (1.5%). Sepulveda et al., (2005)
indicated that performing an upper Gl endoscopy is essential to establish
a diagnosis of gastritis. Such endoscopic findings in chronic H.pylori
infection may include areas of intestinal metaplasia so multiple biopsy
samples are needed. Tissue sampling from both gastric antrum and corpus
are essential to establish the topography of gastritis and to identify
atrophy and intestinal metaplasia, which are patchy.

Sipponen et al., (2000) recorded that endoscope with or without
biopsy is reliable and efficient mean of diagnosing gastritis and atrophic
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Helicobacter pylori was detected in most of dyspeptic patients
undergoing endoscopic examination. As shown in (Table 4-1), duodenitis
shows highest percentage of infection (89%) when 8 out of 9 patients
were found to be infected with H.pylori, followed by gastric erosion when
5 out of 6 patients (83.3%) show existence of H.pylori, duodenal ulcer
when H.pylori was detected in 17 out of 21 patients (81%), and of gastritis
when 28 out of 37 patients (75.6%) had positive results to it. Beside,
(70%) of gastric cancer and peptic ulcer (70.6%) had H.pylori in 7 out of
10 patients and in 12 of 17 patients, respectively. Gastric ulcer was found
to be infected with H.pylori in 9 of 13 patients (69%) while (23.5%) with

normal endoscope appearance found to be infected with H.pylori.
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Table (4-1): Correlation between Endoscope Findings

and Presence oH.pylori Infection.

Infection
Endoscope Diagnosis| No. of cases
(No)
Duodenitis 9 8 89
Gastric erosion 6 5 83.3
Duodenal ulcer 21 17 81
Gastritis 37 28 75.6
Gastric cancer 10 7 70
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Al-Dhahar (2001) and Hussien (2002) who recorded that (90.6%) and
(86.7%) of duodenal ulcer patients were infected with H.pylori while it
was found in (81.6%) and (80%) of gastritis patients, respectively. Also
closed results were obtained by Hazell et al., (1987) which found that
88% of the gastritis cases having evidence of colonization by H.pylori.
Velanvick (1996) on the other hand, found that (56.4%) of patients with
duodenitis were infected with H.pylori, and Koike et al., (1999)

mentioned that H.pylori infection was found in (33.7%) of patients with
esophagitis. Versalovic, (2003) showed that areas of gastric metaplasia

else where in gut, notably the duodenum, may become colonized with

H.pylori thus setting the scene for ulceration.
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Kanaghinis, (1995) mentioned that duodenal ulcer develops in areas
of gastric metaplasia of the duodenal affected by H.pylori with chronic
active duodenitis. He concluded that cytotoxic factors are related to
H.pylori causing epithelial damage by specia strains of H.pylori that are
particularly ulcerogenic due to the gene encoding for the cytotoxic
associated protein cag A and the antibodies to this protein increase in

duodenal ulcer patients.

4.1.1.3 Detection the Occurrence of H.pylorim Dyspeptic Patients:
Several methods have been used to detect the presence of H.pylori
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anupoales to H.pylori INTection.

Patients were considered to be infected with H.pylori if they were
positive by culture and / or biopsy urease test, histology examination and
demonstration of the organism microscopically either by Giemsaand / or
direct Gram stains. Furthermore, 42 of 75 dyspeptic patients (56%) were
considered to be infected with H.pylori when 1gG specific antibodies
titers were above the cut off value.

Accordingly 106 (81.5%) were considered to be infected in this
study and 24 (18.4%) were negative using all tests. (Table 4-2), the use
of multiple diagnostic methods is recommended to accurately diagnose
H.pylori infection (Takio et al., 1996).
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Almost nearly results were obtained by Al-Any (2005) who found
that prevalence of H.pylori was (83.3%) among 48 cases with peptic
ulcer, and those by Hussien (2002) who found that (78%) of dyspeptic
patients were infected with Hpylori.

Table (4-2): Diagnostic Tests of Dyspeptic Patieri@iopsies for

DetectingH.pylori Infection.

Positive | Negative| Total | % of Positive

Cases
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In contrast, Al-Dhahar (2001) and Mohammed (2004) recorded
that (74.8%) and (74.5%) of dyspeptic patients were found to be infected
with H.pylori respectively.

Patients were considered to be H.pylori positive if two or more
methods, whatever their nature, were positive, or if only culture or ELISA
test was positive, as no false-positive results are expected for culture
(Querroz et al., 1999). Megraud et al., (1999) found that gastric biopsy
specimens are necessary for direct tissue diagnosis of H.pylori by rapid

urease test or histology.
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Two positive biopsy tests were used as the gold standard to determine
the sengitivity and specificity for each test; these were histological
examination of gastric biopsy specimens and biopsy urease test. Endoscopy
finding indicated that urease test is the first choice test on an antral biopsy.
However, if abiopsy urease negative, H.pylori infection may be diagnosed
by histological or serological procedure (Blaser et al., 1997).

4.1.1.4 ELISA Examination:

Serological determination of antibodies specific to H.pylori issimple
and can be performed in any clinical laboratory. Rathbone et al., (1986)
found that ELISA techniques may be used to show a significant rise of
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presented as descriptive statistics for this variable in different groups to
observe differences between groups.

The level of total serum immunoglobulin show significant
differences in mean of I1gG concentration between gastric cancer and
control cases. In addition, significant elevation was observed in the mean
values of duodenal ulcer cases and control with (P-value <0.01). While
no significant differences was obtained in the mean of 1gG concentration
of gastric ulcer, gastritis, duodenitis, peptic ulcer, gastric erosion and that
of control, athough higher level of the mean 1gG concentration was
obtained among them comparison with controls but it failed to reach the
level of significant.
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of other groups.

Present results were agree with those obtained by Abdalla, (2002)
who indicated that when (77.5%) of the femal es were seropositive which is
amost equal to the (77.8%) of seropositively seen in the male gander. But
disagreed with Al-Dahar, (2001) who found that the means of 1gG titers
showed high level compared to the normal values, and statistical analysis
show that there are significant differences between patients and control in
IgG titers. Furthermore Al-Rawy, (2005) found that seroprevalence of
H.pylori infection was significantly higher in men than in women.
Banatvala et al., (1994) found that there was an insignificant tendency
towards higher prevalence of H.pylori infection in man than in women.
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Al-Ani, (2005) found that the presence of H.pylori corelated with
statistical significant higher mean I1gG concentration compared to those
with no such evidence. Rathbone et al., (1985) reported a considerable
raised 1gG and IgA serum antibody titers in patients from whom H.pylori
was cultured. Wulffan et al., (1988) also pointed that patients who had
H.pylori associated gastritis suffered from significant elevation of

H.pylori specific 1gG. These results may explained by the fact that
H.pylori is chronic infection.

4.1.1.5 Laboratory Investigation of Biopsy Specimens:
4.1.1.5.1 Biopsy Urease Test (BUT):-
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to contamination by other organisms with urease activity.

Color change from yellow to pink with CLO test indicates the
presence of H.pylori. It has been shown that H.pylori urease remains
active in an acid medium whereas other commonly found bacterial
(e.g. from Proteus, Pseudomonas and E.coli) were inactive.

Hazell et al., (1987) reported that the time for a positive result is
usually proportiona to the number of Helicobacters. This means, when a
positive result is obtained rapidly it is likely that the Helicobacter count is
high and more organisms seen in the biopsy, which ismore likely apositive
biopsy urease test within (30min). Therefore, urease test is used to test the
relative numbers of H.pylori present at any particular site in the stomach.

(64)
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Table (4-3): Biopsy Urease Test Results at Differ¢éferiod.

Result
Gastric Biopsy
Positive Negative

Within 30 min. 23 107

Infected After 1 hr. 38 92
After 24 hr, 40 90

Total 101

Within 30 min. - 29

Non infect After 1 hr. - 29
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Five of infected patients gave negative biopsy urease test but
positive by culture and histological examination, so they were considered
as false negative results. These negative results may be due to the
presence of a low bacterial density or to recent use of antibiotics,
bismuth, or PPl which may render rapid urease test false negative
(Bermegjo et al.,, 2002). It may also due to patchy distribution of
H.pylori colonization of the affected areas of gastric mucosa which
Is heavily colonized areas adjacent to those with no colorization
(Hazell et al., 1987). Also fase negative urease test could occur
in patients infected with urease negative Helicobacter in the cases of
gastritis (Pena et al., 2002).
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When sensitivity and specificity of biopsy urease test for detecting
H.pylori infection were estimated as shown in (Table 4-4), a great
significant association was found between H.pylori infection and
biopsy urease test (x* = 59.9, P = 0.000001, CI = 95%) with sensitivity
and specificity (95%), (72%), respectively, and positive predictive
value of (92%).

Table (4-4): Sensitivity and Specificity of BiopsyJrease Test
for Detecting H.pylori.

Test of sianificant Value
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Predictive value of (+ve) result. 92 %

Predictive value of (-ve) result. 81 %

Sensitivity of detection depends on organism load in mucosal biopsy
specimen and number of biopsy samples. Optimally, biopsy samples of
the corpus and antrum should be obtained for rapid urease testing.

Results of present study agreed with those obtained by Al-Dhahar
(2001) who found that biopsy urease test has a sensitivity of (91%) and
aspecificity of (93.3%). Mohammed (2004) also found that the sensitivity
and specificity of urease test were (87.2%), (86.6%) respectively.
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Nearly results were indicated by Cutler et al., (1995) and Onders
(1997) which indicated that the sensitivity of biopsy urease test were
(89.6%), (92%) respectively. Cutler et al., (1995) indicated that rapid
urease test have specificity and sensitivity of greater than (90%).

It was found that using two biopsies (one from gastric antrum and
one from gastric body) enhances the value of biopsy urease test in patient
assessment (Hazell et al., 1987).

Exceptional urease activity of this bacterium is in order of 100
times greater than Proteus vulgaris, which means that its detection in

gastric tissue can be made directly by passing the need for culture
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biopsy specimens (two from each of antrum and body) were applied
to diagnose the presence of H.pylori infection by direct biopsy
smear method. Versalovic, (2003) noted that diagnostic confirmation
the presence of H.pylori necessitates biopsy sampling of the gastric
corpus and antrum due to patchy distribution of Helicobacter within
mucus layer, and as a result, multiple biopsy may be necessary
for diagnosis.

In this test out of 130 dyspeptic patients, 85 (65.3%) gave positive
result for the presence of H.pylori using Giemsa stain and 78 (60%) with

Gram stain as shown in (Figures 4-3 and 4-4).
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Stained smears of biopsy material provide an opportunity for
rapid evaluation of H.pylori status, Gram stain, modified Gram stain
with carbol fuchsin as counter stain and Giemsa stain, make H.pylori
visible and alowing morphology of the bacterium to be determined.
The sensitivity of these tests, however, is largely dependent on
the number of bacteria present in the biopsy material (Price et
al., 1997).

(Table 4-5) shows the distribution of H.pylori by using Giemsa stain
method which was recognized in (63) out of (76) gastric antrum
(83%) of the infected patients and in 37 (63%) when Gram stain
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David et al., (2000) found that the density of H.pylori in the
antrum of duodenal ulcer is greater than in the antrum of patients
with H.pylori gastritis and, density of H.pylori is higher in the corpus
of patients with H.pylori gastritis than in those with duodenal ulcer,
suggesting that acid secretion plays a critical role in these phenomena.
With Gram and Giemsa stains, a relatively poor contrast exists
between organisms and background stained material. Heat fixed
touch preparation of biopsy material stained with Gram stain using
safranine counter stain showed (72%) sensitivity and (100%) specificity
(Montgomery et al., 1988).
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Figure (4-4): Helicobacter pylori of Direct Biopsy Smear Stained
by Gram - Stain (100xs.
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Table (4-5): Direct Biopsy Examination of Gastric Aatrum

and Body for H.pylori Distribution.

Giemsa Stain Gram Stain
Site of

Positive Negative Positive Negative

Infection

No. % No. No. No. %

Antrum

Body

Total
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specimens with a positive predictive percentage of (78%) as compared to the
Gram stain with sensitivity of (90%) and (67%) positive predictive vaue.
Results of the present study are similar to those of Parsonnet et al.,
(1988) who found that sensitivity of Gram stain was 100%. Moreover,
McNulty et al., (1988) reported that thistest was even more sensitive than
the urease test. Nearly results were also obtained by Klelkar et al., (1990)
which found that detection the H.pylori infection by Gram stain is very
useful, as it is quick, cheap, sensitive and specific with sensitivity of
(96.4%) and specificity (96.3%). They also indicated that Gram stain
Is a simple relative inexpensive and faster method than the histological

method. It is highly sensitive and specific.
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Table (4-6): The Sensitivity and Specificity of Gimmsa and Gram
Stain Smear Test.

Test of significant Giemsa test value| Gram test value

Chi-sguire 33.19 10.10
P-value 0.000001 0.0014

Screening 95% CiI

Prevalence 65 60
Sengitivity 95 90
Specificity 49 35
Accuracy 79 68
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Morris et al., (1989) and Al-Baldawi (2001) found that sensitivity of
direct biopsy smear were (78.6%) and (69.2%), respectively.

Furthermore, present results disagreed with those obtained by
Simor et al., (1990) who found that the sensitivity and specificity to
visualize H.pylori were (67%) and (98%), respectively.

4.1.1.5.3 Histological Examination of Gastric Biopsy:-

The advantage of histologic diagnosisis through confirmation of active
infection as well as an evauation of mucosa for the presence of potentia
associated pathogenic state acute/chronic gastritis, atrophy, metaplasia,
dyspepsia, gastric lymphoma and malignancy (Sepulvedaet al., 2005).
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(Table 4-7) shows that active gastritis and active superficia
gastritis were found in 32% (42) and in 9% (12) of the dyspeptic
patients, followed by chronic gastritis, chronic superficial gastritis
and chronic atrophy gastritis with 16% (21), 13% (17) and 10% (13),

respectively.

Table (4-7): Histological Diagnosis of Dyspeptic Rints in

Association withH.pylori Infection.

Histological Aspect

Occurrence

Infection with
H.pylori
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Gastric adenocarcinoma

5 4 3 60
Healthy 14 11 10 71
Total 130 100 104

Adenocarcinoma and lymphoma were seen in 4% (5) and 5% (6)

of the cases. On the otherhand, normal gastric biopsies were seen

in 11% (14) of dyspeptic patients. Chronic gastritis was found to be

the commonest histological finding in the gastric biopsies of dyspeptic

patients (Figure 4-5).
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Results detected in this study agree with those obtained
by Mohammed (2004) who found that chronic gastritis was
detected in (40.6%) of cases. While Hussien (2002) reported that
chronic gastritis were seen in (80%). Close results were obtained
by Hussien (2002) and Al-Janabi (1992) who indicated that
adenocarcinoma was seen in (4%) and (2%) of the cases, respectively.
In contrast, Testonip et al., (1995) found that adenocarcinoma
was seen in (42.9%) cases and in (79%) by El-Zimaity
et al., (1999).
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Figure (4-5): Histological Sectioning Shows ChroniSuperficial
Gastritis (40xs).
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Helicobacter pylori was detected in 34 of 42 cases with active
gastritis (81%), in 11 out of 12 cases with active superficial gastritis
(92%), 20 out of 21 with chronic gastritis (95%) and in 12 out of 17, 11
out of 13 cases with chronic atrophy (70.5%) and chronic superficia
gastritis (85%), respectively (Table 4-7).

Theses results closely resemble those obtained by Mohammed
(2004) who found that H.pylori was present in (86.4%) of cases with
chronic gastritis as well as Langenberg et al., (1984) and Bahiya et al.,
(1995) indicated that (96.8%) and (95.4%) of chronic gastritis cases were
caused by infection with H.pylori.
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glands due to the changes in composition and secretion of the glands
(Asakaet al., 1997).

Sipponen and Stolte, (1997) suggested that H.pylori are present
In gastric biopsies of other areas away from the malignant ones. Normal
gastric biopsies could be associated with H.pylori infection. In this study
10 (71%) normal gastric biopsies out of 14 cases revealed the presence
of H.pylori.

Goodwin et al., (1985) found that (6.3%) of the normal biopsies
were infected with H.pylori organisms, and Buck et al., (1986) found its

presence in (14%) of normal biopsies.
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These observations could aso be attributed to recent infection,
or patchy involvement, pathogenicity might be present in gastric region
other that invaded by the bacteria (Marshall and Warren, 1984). This test
was considered to be gold standard for its highly specificity and
sensitivity (100%).

Both of Giemsa and Haematoxylin and Eosin were used to identify
H.pylori organisms and assert the severity of histological gastritis
in paraffin wax section of fixed antrum and corpus biopsies, as shown
in (Figures 4-6, 4-7).

Curved shape or undulating rods stained blue in Giemsa stain were
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specificity of Giemsa stain were (100%). Luthra et al., (1998) found
that histology has a sensitivity of (99.1%) and specificity (99.5%)
respectively.
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Figure (4-7): Helicobacter pylori of Gastritis Antral Biopsy

Specimens Stained by Giemsa Stain (100xs).
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4.1.1.5.4 Culturing of Helicobacter pylorr.--

Although various methods have been developed for detecting
H.pylori infection, bacterial culture remains extremely important.
Isolation of H.pylori enables susceptibility testing, which predicts the like
hood of eradication. H.pylori is fastidious organism so various factors,
including bacterial density, transport conditions, culture medium
and microaerophilic condition, directly influence the yield of culture
(Siu et al., 1998).

Table (4-8) shows presence of H.pylori in the stomach of dyspeptic

patients, as determined by endoscope in a correlation with the culture
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ulcer, duodenal ulcer and gastritis.

Similar results to the present study were obtained by Giupczynski
et al., (1988) who found that the prevalence of H.pylori was (64%)
in gastric ulcer and (80%) in duodenal ulcer. Marshall and warren (1984)
stated that H.pylori is the major etiological agent of gastritis due to
detection of H.pylori among gastritis patients in the absence of other
organic disease.

Almost similar results were obtained by McColl, (2000) which
found that (20-50)% of dyspeptic patients with a positive H.pylori test

have evidence of underlying gastric ulcer or duodenal ulcer.

(77)


http://cbs.wondershare.com/go.php?pid=1140&m=db

Chapter Four Results and Discussion

Helicobacter pylori, which is only colonized gastric type epithelium,
may cause local damage within the duodenum. This was explained by the
presence of patches of gastric metaplasia in the duodenum of duodenal
ulcer patients. It was found that H.pylori may cause ulcer by provoking
inflammation or by releasing an ulcerogenic toxin.

In contrast, Stephen et al., (1996) indicated that H.pylori is present
in over (90%) of patients with gastric ulcer and it is the main causes of
duodenal and gastric ulcer.

Marshall and Warren, (1984) noted that using endoscope evaluation
(55%) of patient with gastritis were colonized by H.pylori. While
McNulty and Watson, (1984) found that H.pylori associated with (77%)
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Gastritis

Duodenal ulcer

Peptic ulcer

Gastric ulcer

Duodenitis

Gastric cancer

Gastric erosion
Healthy

Total
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As well as Jones et al., (1984), reported that up to (90%) of
patients with gastritis were colonized with H.pylori.

Culturing on solid media is the standard technique used in most of
the laboratories for isolation of H.pylori from gastric biopsy specimens
(Marshall et al., 1984).

A variety of media, selective and nonselective, or a combination
of both has been proposed for use in the primary isolation of H. pylori.
A total of 520 gastric mucosal biopsy specimens were obtained (two
pieces) from each of antrum and body of 130 dyspeptic patients
undergoing endoscope, by using selective and nonselective media

H.pylori was detected in 31 patients only, yielding an isolation rate
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which showed that among (130) total cases, (99) were given negative
Brain - heart infusion agar growth and only 15 of them were positive
by Columbia agar, 8 by Chocolate agar and (5) by Brucella agar while
only (3) were positive by Blood agar. On the other hand, among (31)
cases with H.pylori positive culture only (15, 12, 9 and 5) cases were
positive with Brucella agar, Chocolate agar Columbia agar, and Blood
agar, respectively.

Culturing was the least sensitive when only 31 (30%) of the positive
cases were detected despite meticulous care in the whole steps of
culturing including careful media preparation, transport, incubation,

atmosphere and identification steps.
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Al-Hamadani (2000) and Hussien (2002) found that the isolation
rates of H.pylori were (19.4%) and (14%), respectively. While Al-Dhahar
(2001) and AL-Hadi (2001) found that H.pylori isolation rate, were
(50%) and (49.4%), respectively. In contrast, Al-Baldawi (2001),
Mohammed (2004) and Al-Ani (2005) found that the recovery rate of
H.pylori were (70.8%), (74.5%) and (79.2%), respectively.

This may be due to the fastidious nature of H.pylori and to a number
of factors that are hard to control (patchy distribution of the organism on
the gastric mucosa, contamination of biopsy forceps, ingestion of
anesthetia, presence of oropharyngea flora, loss of viability of the
organisms during transportation) and that are, altogether responsible for
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agar. On the other hand, Chocolate and Blood agar showed lowest rate of
recovery for H.pylori.

Piccolomini et al., (1996) recorded that nonselective media yielded
the lowest rate because of the abundant growth of contaminants
(especialy Proteus spp., Pseudomonas aerugenosa, Strptococcus spp.
and Candida spp.) that obscured the growth of H.pylori. So growth of
H.pylori could not be detected on the plate in presence of a high number
of contaminants. Similar results were stated by Hachem et al., (1995)
who found that the recovery rate of H.pylori using Brain-heart infusion
agar was (96%) while Piccolomini et al., (1997) found recovery rate by
using Brain heat infusion agar as (35%).
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Table (4-9): Results of Selective and Nonselectiivedia which Used

for Isolation of H.pylori.

Culture media and

results

Results of Culture
*BHI- Agar Media

* Columbia Agar

Negative

Positive

Negative 84 22 106
positive 15 9 24
Total 99 31 130
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Fo3uve { 1z 19
Total 99 31 130
Blood Agar
Negative 96 26 122
Positive 3 5 8
Total 99 31 130

* Selective Media: Contain (10pg/ml) vancomycim, @ug/ml) amphotricin,

(5ug/ml) polymyxin and (5pg/ml) trimethoprim with (7%) horse blood.
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Ansory et al., (1991) noted that failure of H.pylori to grow from
appropriate specimens may be due to cimetidine tablets ingested before
endoscope could be provide a sufficiently high concentration of drug to, at
least partially, inhibit H.pylori. Antibiotics, bismuth preparation, inadequate
gpecimens or failure in the microbiologica technique al can lead to failure
in culturing H.pylori. Besides, gastric mucosa can be colonized by
organisms other than H.pylori if the gastric pH is raised due to H2-
anatogonist, or hypochlorihydria. These organisms may then obscure
the growth of H.pylori. The endoscope will be contaminated by oral
bacteria during passage through orpharynx, and by Gram - negative when
duodenum is examined (Roosendedl et al., 1995; Vander et al., 1996).
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| | |
Media Among DyspepticPatients.

Contamination mainly occurs in the theatre. Improper sterilization of
biopsy forceps is one important cause. Thisis usualy done using (2%) cidex
for (10) minutes the risk of contamination from food in the sscomach could
be a minor case because most patients, are well prepared before endoscopy
(Cotton and Williams, 1996). The second source of contamination could

be due to blood used in culture media. This is obtained to be from horse.
The procedure is task difficult and not free from the risk of contamination.
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(Table 4-10) shows that the sensitivity of cultuse (26%), while
its specificity is (100%), and this is in agreementh Goodwin (1985)
who found the sensitivity of culture was (50%). A®rders (1997) found
that the sensitivity of culture was (42%) and iatkcl that culture results
showed a high rate of false negatives, which isistant with the organisms
over all fastidious nature that makes it extremdlificult to culture.
Al-Janabi (1992) found the sensitivity of cultu#2%o), while Al-Jalili (1996)
found the sensitivity of culture (73.6%) and spettif of (100%).

Table (4-10): The Sensitivity and Specificity of Cliure Media.
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Accuracy

Positive predictive value

Negative predictive value

4.1.1.6 Identification of H.pyloriIsolates:

Culture examination afl.pylori appeared colonies after (3-5) days of
plating on Brain - heart infusion agar and betw€&i0) days on other
selective media used under microaerophilic conati@t (37C). The
colonies were tiny, glistering, translucent andwenwith entire edges as

shown in (Figure 4-9).
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bacilli with Gram - negative reaction. Extendedtigaktion to (10-15) days
changed morphology of the bacteria from a helioainfto a coccoid one.
(Figs. 4-10 and 4-11). Catrenick and Makin (1991¢ntioned that
changing bacterium morphology from helical to cadamay occur under
various conditions such as extended cultivatiomlae culturing, alkaline
pH and antibiotic treatment.

Furthermore, morphology dfl.pylori which is observed in gastric
biopsies may differ markedly from that observed anGram stained
preparation of organisms. It usually appeared aslightly curved
or straight rods whereas stained tissue biopsyimees usually reveal

a helical or more curve appearance (Fox, 1997).
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Figure (4-11): Gram Stain ofH. pylori after 15 Days Culturing

on Brain - Heart Infusion Agar (100xs).
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Baron et al., (1994) stated that different diagnostic methods ar
used for detection dfi.pylori. As shown in (Scheme 4-1) onkepylori is
cultured, it may be identified by colony morphologyaining and positive
(urease, catalase and oxidase) tests.

H.pylori produces urease at a very high activity througlorco
changing from yellow to pink after few minutes, féwours and after
(24hr) (Quiriozet al., 1999).

Dunn et al., (1990) reported that urease is found in the pigsm
and on the membrane dfl.pylori cells. Compared to other urease

positive microorganismsH.pylori produces larger quantities of highly
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indicated that approximately all isolateskbfpylori showed resistance to

nalidixic acid but susceptible to cephalothin.

4.1.1.7 Antibiotic Sensitivity of Helicobacter pylorr:

Infections with H.pylori strains resistant to clarithromycin or
metronidazole have been associated with a greateteince of treatment
failures than infections with susceptible straimgst various susceptibility
testing methods such as broth microdilution, digtusion, the E test and
agar dilution have been used to assess antimi¢n@sestance irH.pylori
(Calvetet al., 2000; Koboyaski et al., 2004).
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Standard disk diffusion method was used to detezrtiie antibiotic
resistance pattern of rapid urease produdthgylori isolates against
(12) different antibiotics, as shown in (Table 4-1Generally, a vast of
resistance was detected amdhpylori isolates against the antibiotic used.
Among them, no single antibiotic was resisted by the isolates
of H.pylori or sensitive to them.

It was found that the more effective antibiotic iaga H.pylori
isolates was ciprofloxacin (from quinolons groupslen (8) isolates were
sensitive to it, while only (5) isolates were rémg. Followed

by erythromycin and clarithromycin (of macrolideogps) when (7)

7~
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cerrioxme (Cephalosporin group) with only Tour ER@s were sensiuve
to them while the remaining (9) isolates were tasis Then amoxicilin
when (8) isolates were resistant and the otherigblates sensitive.
However other antibiotics were distributed betwH#®se ranges as shown
in (Table 4-11).

Development of antibiotic resistance may be expldiby different
mechanisms; It may either involve a modification MNA gyrase, the
target enzyme of quinolones, or due to a modifocain the bacterial outer
membrane proteins, rendering the drug unable tcetpste inside the
bacteria (Glupczynski and Buette, 1990). Also isv@und that in patients

heavily infected withH.pylori (> 10° colonies at some sites of infection),
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spontaneous mutation may be selected for few eggishutants which
would subsequently replace the susceptible popumadif bacteria. This
selection of resistant organism may be further liftated by low
concentration of drug in some areas of the colahigmach and by
reduced antibacterial activity in the presence dbw pH (Taylor and
Courvalin, 1988).

McNulty et al., (2002) discovered that differences in susceptybili
were found in isolates obtained from both corpus amtrum patients, the
discrepancies may be due to co - infection in atvidual with two

different strains of distinct linage.
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when (85%) of them were resistant to it, and (6286) isolates
were resistant to amoxicillin. Additionally (77%Y ¢the isolates were
resistant to tetracycline. Next to the previous twooups, comes
metronidazole from nitromidazole group with (69%grgentage of
resistance and amikacin from aminoglycoside grough whe same
percentage of resistance. Closed results were dedorby other
investigator, Al-Baldawi (2001) found that residtpercentage to 3-lactam
antibiotics were (100%). Results of the present\stdisagree with that
by Al-Hadi (2001) who found that resistant percegetato [3-lactam

antibiotics were (20%).
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This could be explain by increasing colonization tbé stomach
with a mouth or intestinal flora that led to tragrshntibiotic resistance -
encoding plasmids tdd.pylori from other bacteria (Kiset al., 1997).
Also resistance of R-lactam antibiotics used maydbe to possessing
of [-lactamase by the isolate which may be encdaedransferable
plasmids and found in varioEnter obacteraceae members, such &scali,
Proteus mirabilis, Klebsiella pneumonia and Salmonella typhimurium
(Vanzwertet al., 1998; Gerits et al., 2002). Or could be due to apparent of
tolerant strains which have been identified by Deral., (1999) who

found that amoxicillin tolerance was detected amidmqylori strains after

recqciier of amoyicillin recistance 11cinn aradientanl
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Figure (4-12): The Frequency of Resistandd.pylori Isolates.
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Results also disagree with those obtained by Ossgrdt al., (2003)
who reported that none of thel.pylori isolates were resistant to
amoxicillin, and those obtained by Nahatr al., (2004) in a study
performed in Bangladesh who found that (6.8%yylori isolates were
resistant to amoxicillin. Amoxicillin resistance \aops due to the
structural alteration in one of the penicillin nding protein (Delony and
Schiller, 2000) or to the changes in other protenmv®lved in cell wall
synthesis (Gerritst al., 2002).

This study also shows that metronidazole (nitromadia group)

possess relatively high resistant percentage (69%)the isolates.
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The resistance mechanism ldfpylori to metronidazole is not well
known. It may be related to the enzymes involvedraduction of
the nitro group (Megraud al., 1999). Also Goodwiret al., (1998) found
that resistance to metronidazole may result frorfiedint alteration
in the rdx A gene, which encodes an oxygen insensitive NADPH
nitroreductase.

Rates ofH.pylori resistance to metronidazole vary considerably.
Some of this variation may reflect different tecques. Defining in
vitro resistance, (54%) metronidazole resistante have been reported

in Hong Kong compared with rates of around (40%)the United
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Kingdom and above (70%) in the developing countridss high level of
overall resistance obscures some important diftsenWomen are more
likely to harbor resistance tH.pylori strains than men. Metronidazole
also has been used for many years to treat gyrgcaloinfections
in developing countries, and for diarrhoeal illnessthe developing
countries (Goodwiret al., 1995). Present results also agree with those
obtained by Ossenkom al., (2003) who found that (80.9%) éf.pylori
isolates were resistance to metronidazole.

High level of resistance to metronidazole may be ¢t frequent

use for treatment of various infection&afdnerella or Trichomonas
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Furthermore these results disagree with those rdddaby Al-Hadi,
(2001) and Al-Bldawi, (2001) who found that none Hfylori tested
iIsolates were resistant to clarithromycin, whichamethat they were
sensitive. Also the clarithromycin resistance rates surprising in this
study in which it was in contrary to results ob&dnby Trebesiust al.,
(2000) who reporting high rate of resistance taittieomycin (100%).
The explanation for development of macrolide rasisé inH.pylori,
particularly clarithromycin, is based on three defl mutations within
23S rRNA, resulting in decreasing of the antibiob:ding to the

bacterial ribosome.
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Versalovicet al., (1997), on the other hand, reported that resistanc
to clarithomycin in clinicalH.pylori isolates is caused predominately
by distinct point mutations within the peptidyl nisderase centre
of 23S rRNA. While Megraudet al., (1999) found that resistance
to clarithomycin was found in 3% df.pylori strains, due to detection
of point mutation on the 23S rRNA gene. The rate Wwhich
antibiotic resistance emerges in a bacterial pdimrawithin a patient
will be determined by several factors, includingteraof formation

of the resistant mutant, biological cost of resista and the rate

and nattern nf antihintic 11ce (1l incitrh and | evih0OQ7) <en  from
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4.1.1.8 Mimmmum  Inhibitory = Concentraion @ (MIC)  of
Antimicrobial Agents Against H.pylorr:

In the last ten years, eradicationHdicabacter pylori has been the
subject of numerous clinical traits in order todfithe optimum therapy.
There are several limitations to previous studids antimicrobial
characteristics oH.pylori strains, which include small size, no details
about the history of the patients, a geographigsiridution limited to
specific areas, and inadequate methodology, wittv fexceptions

(McMahonet al., 2003).
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The MICs of amoxicillin, penicillin, metronidazolegetracycline
and clarithromycin for the highly rate resistahti.pylori isolates
were confirmed by agar dilution MIC measurement ard shown
in (Figure 4-13 A, B, C, D and E). High - level afnoxicillin - resistance
H.pylori (HP2, HPG6) isolates (MIC, 512ug/ml) was observeadllowed
by two H.pylori (HP1, HP5) isolates with a moderate - level ofstasit
(256pug/ml) and one isolate HP3 with a Ilow rate stasit to
amoxicillin  (128ug/ml). Two H.pylori (HP1, HP5) isolates showed
high level penicillin resistance with MIC of (512ng) and two

(HP2 HPR) icenlatee with a mnderate leval recidgamm nenicillin
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of high level of resistant to tetracycline with adIC value of
(256pg/ml), followed by HP6 isolate (128ug/ml), ¥ehi HP2,
HP5 isolates showed low levels of resistant toatstcline with MICs
of (64ug/ml) for each. While HP3 isolate was sewsitto this
antibiotic (32pg/ml), HP3 and HP6 isolates posskssaoderate
resistant to clarithromycin (128ug/ml) for eachdadP1 with slightly
level of resistant (64ug/ml), as well as (HP2, HiEglates (32ug/ml)

for each.
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Figure (4-13): Minimum Inhibitory Concentrations (M ICs) Against Helicobacter pylori Isolates.
A- Amoxicillin. B- Penicillin

C- Metronidazole. D- TetracYioe.
E- Clarithromycin .
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Results of present study were in agreement witlseghobtained
by Dore et al., (1999) when MIC for allH.pylori strains were more
than (256mg/L) due to the tolerance to R-lactanibantics phenomenon.
They added that amoxicillin resistance was loserafitorage of strain
at (-80C) (but rescued by plating these strains on to ariibix gradient
plates). H.pylori strains were rescued up to amoxicillin resistatze
(64) and (128mg/L).

Several studies have shown that penicillin - toletzacterial strains
such as group At&ptococci, may lose their penicillin resistance phenotype

after storage, and such resistance could be rdsbyreonsecutive transfer
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were InnIbited by agar alution ot (L mg/L) Tor aromycin.

Haredy et al., (1988) found that clarithomycin with an MIC of
(0.03mg/L) was the most active among macrolidehase being tested.

The MIC distribution for clarithromycin againkLpylori was within
normal value. Although some isolates showed Ilower ntoderate
resistance, but this could be due to a point nutadn the 23S rRNA gene
(Hirschl et al., 2000). This may reflect the limited use of mdides in
Iraq. Another explanation may be that isolates iabthfrom patients with
duodenum ulcer are more likely to be susceptiblenticrolides, also
diffusion of drug in the gastric lumen decreaseemkhe pH increases
(Chisholm and Owen, 2004).
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A recent study done in India by Mukhopadhyayal., (2000) show
that none ofH.pylori strains were resistant to clarithromycin, which in
accord with macrolides not being used very ofterinigdia. In contrast,
resemble results to the present declared that (20%)ese isolates were
resistant to at least (8 pg/ml) MIC concentratidnmetronidazole. These
data indicate that frequency of metronidazole tasce H.pylori is
extremely high in India. It was found, in India tmaetronidazole resistant
results from mutation of the chromosomdk A nitroreductase gene, not
from the acquisition of new "resistance gene" (arg.plasmids or

transposons). Another investigator Sissginal. (2000) indicated that
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Known. 1T may be related 10 the enzymes INVoIVe reauction of the
nitro group, but alternate pathways may exist, éftee, observed MIC
would be the result of a complex phenomenon (ka#., 2000).

The break point of (8 pg/ml) has been proposednfetronidazole
resistance based on studies using bismuth bagéel tinerapies (Luét al.,
2003). Megraudet al., (1999) found that distribution of the MICs of
clarithromycin, metronidazole and amoxicillin detemed by agar
diffusion method were only (14%) of strains showetermediate or
resistant to clarithromycin, while (27%) of straingesistant to
metronidazole. Such resistance was probably duedonical problems

related to the method metronidazole testing. ttasimonly accepted that
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emergence of primary resistance and acquired agsistto metronidazole
in H.pylori is usually associated to the treatment failureffeD@nces
between the resistance rates may reflect the i@riah metronidazole
usage between countries since metronidazole alame easily induce
resistance to the drug khpylori. Furthermore, methological variables and
differences in interpretation of susceptible testutts may also contribute
to the varied resistance rates (Alar@bal., 1999).

One of the prominent reasons for treatment failusethatH.pylori
strains that survive after eradication therapy fanmathe surface mucous

gel layer is more frequent than on the surface ofaus cells (Shimizu

PR PEEN f—
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H.pylor1 Isolates against claritnomycin and amoxIclilin /€sZ|Lg/mi) ana
(1 pg/ml). Similar results were also found in Genydy Hanet al.,
(1999) when high levels amoxicillin resistance (MK 265 pg/ml)
were reported.

Ossenkoppet al., (1995) indicated that MIC values are greatly
affected by the environmental conditions includihg CQ concentration.
MIC values of macrolide antibiotics fdt.pylori isolates in particular are
significantly affected by presence of ¢lecause of acidification of the
test medium. NCCLs, (1999) established that the Mt€rpretive standard
of clarithromycin forH.pylori is defined as: susceptib(eg 0.25 pg/ml),
intermediately resistant, (0.5 pg/ml) and resis(arit pug/ml).
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The rate by which the resistant mutant forms wal tetermined
by mutation rate and population size. Mutating eaat might be
important because their higher mutation rate mayaeoe the supply
of resistance mutations. After the appearance aistant mutants,
their spread and maintenance will be influencedHsy rate and pattern
of antibiotic use (selective pressure) and effeft tioe particular
resistance on bacterial. Byorkholmet al., (2001) found that the
mutation frequency irH.pylori indicates that hypermutable strains are
common and those strains exhibite a wide rangeusaton frequencies.

In addition, results showed that the high fithesstcwas associated
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bacteria grow slowly, and during growth a new watrigrown with
a faster growth rate than the original resistanttamiu (Byorkholm
et al., 2001).

Results also agreed with those obtained by Owd§2Pwho found
that the MIC values oMH.pylori isolates against clarithromycin were
(> 2ug/ml), which is due to variant point mutatioms the peptidyl
transrase region of domain V of the 23S rRNA gdt@ylori has two
copies of that gene, and the mechanism of resistamcclarithromycin
appears to be decreased ribosome binding of theofrtee so that it fails

to act by interrupting protein biosynthesis.
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4.1.1.9 Inhibitory Actuwvity of Lactobacillus acidophilus on
H.pylorr.

Current antibiotic treatment fdd.pylori infection is often associated
with frequent adverse effects and resistance tdbiatits. Alternative
methods to contrdt.pylori infection are needed.

Some specific strains of lactic acid bacteria (pbbs) in dairy

products are known to inhibit growth éf.pylori in vitro (Wondakoon

et al., 2002).

Numerous studies on human suggest that lactic barteria at

- [a} 11.
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Ability of the LAB isolates to produce inhibitioncavity on
pathogenic bacteria was tested by growing the tsotammn MRS agar
medium. In this approach, AL- Khafaji (1992) mened that using
MRS agar medium in studying the ability of LAB iat#s to produce
inhibiting materials when grown under anaerobicdibon is the choosing
procedure that gives reasonable results.

(Table 4-12) shows the inhibitory activity ofactobacillus
acidophilus isolate grown on MRS agar against three highlystast

H.pylori isolates at three different incubation periods.
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Table (4-12): Inhibitory Effect of LAB against H.pylori Isolates on Solid
and in Liquid Media Estimated by Diameter of Inhibition Zone (mm).

Diameter of Inhibition Zone

on Solid Media in Liquid Media

Incubation Periods
Isolate 24hr 48hr 72hr 24hr 48hr 72hr
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inhibition zone of HP1 which reached to (7mm) (Feyd-14).

Garver and Muriana (1994) mentioned that producbtbrnhibited
materials by LAB is dependent on the medium usedyfowth, and they
found also that tween (80) induced the productibprotein (bacterocin)
by increasing activity of the bacteria. This reslihost agreed with those
obtained by Al-Dulemy (2000) who found that the imtory effect of
LAB increased after (48 hr) of incubation. But Ab@y (1997) and
Al-Jeboury (2005) found that LAB gave inhibitoryfedt after (24hr)
Differences in the above results of LAB against gathogenic bacteria
may be related to the type of bacteria, type ofibimbry substance,
its quantity and ability to distribute in the meaiyEgoroy, 1985).
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Figure (4-14): Inhibitory Effect of L.acidophilus Isolate AgainstH.pylori
Isolates (HP1, HP2 and HP3) on Solid Media.
A- L.acidophilus Inhibitory Effect on HP2 Isolate After (48hr).
B- L.acidophilus Inhibitory Effect on HP3 Isolate After (48hr).
C- L.acidophilus Inhibitory Effect on H P1 Isolate After (72hr).
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Garver and Muriana (1994) mentioned that productbdmnhibited
materials by LAB is dependent on the medium usedgiowth, and
they found also that tween (80) induced the pradaoct of
protein (bacterocin) by increasing activity of tbacteria. This result
almost agreed with those obtained by Al-Dulemy @0®ho found
that the inhibitory effect of LAB increased aftet8fir) of incubation.
But Al-Obidy (1997) and Al-Jeboury (2005) found thBAB gave
inhibitory effect after (24hr) Differences in thebave results of
LAB against the pathogenic bacteria may be reldtedhe type of

bacteria, tvpe of inhibitory substance. its auantdand ability to
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inhibitory effect is correlated to the concentratiof lactic acid produced

by LAB examined.

4.1.1.9.2 m Liquud Media:-

Well diffusion method was used to determine the ilition
activity of L.acidophilus filtrates, grown at different incubation
periods (24hr, 48hr and 72hr) against thréepylori isolates.
By filing the wells with Brain - heart infusion ag plates have
been cultured by HP1, HP2 and HP3 isolates with filieates of
LAB isolates.
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Maximum inhibition zone diameters reached (20mmictvis highest
than that recorded by the solid media. This maylbe to the ability of
MRS broth to exhibit wide spectrum inhibitory effeagainst Gram -
positive bacteriaaureus, Bacilus subtilis) and Gram - negative bacteria
(E.coli, Klebsilla spp.,Proteus spp.) when inhibition zone diameter ranged
between (13-19)mm. (Gupé&hal.,1998).

(Table 4-12) exhibits the inhibitory effect ot.acidophilus
fillrates. Results of (24hr) period of incubationhowed best
inhibitory effect when inhibition zone diameter c¢bhad to (10mm)

aoainst tested HP1l, HP2 isolates, and to (15mm)instnaHP3
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exhibited highest inhibition zone (25mm) after thigeriod of
incubation (Figures 4-15 and 4-16).

Results disagreed with those obtained by Al-JehoyB005)
who found that best inhibitory effect was obtainafter (24hr) of
incubation with (18mm) inhibition zone diameter, daradded that
increasing incubation period to (48hr) resultedaast inhibitory effect
for LAB isolate. The reason for such result may b®at the
inhibitory materials (acidophilin, plantaracin) asecreted outside the
cells after increasing the incubation time causitgcrease in the

inhibitory activity.
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Figure (4-15): Inhibitory Effect of L.acidophilus Against (A-HP1, B- HP2
and C- HP3) Isolates) in Liquid Mdia (MRS Broth) after (42hr).
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Figure (4-16): Inhibitory Effect of L.acidophilus AgainstH. pylori
(A-HP1, B- HP2 and C-HP3) Isolates in Liquid Medium
(MRS broth) After (72hr).
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Several studies found that incubation time of ()J&md (48hr) gave
less inhibitory effect than that effect after (24hrcubation. Pfeiffer and
Radler (1982) found a relationship between the dtamof inhibition zone
and concentration of the inhibitory substance. B dther hand, Barfoot
and Klaenhammer (1983) declared that death ofddsaéeteria increased
with increasing inhibitory substances like bactano acidophilin and
plantaracin of LAB. Furthermore similar results weobtained by
Al-Dulemy, (2005) who found that the inhibitory eft increased after
(48 hr) probiotic strains may inhibit pathogenictesia both in vitro and in
vivo through several different mechanisms. Proadunctif directly inhibitory

comonounds (e.a.. bacteriocin). reduction of lummidlthrouah short chain
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shown to reduce gastric mucosal inflammation. Sgowt al.,(2004)
reported potential inhibitory effect adfctobacillus casei strain onH.pylori

by using in vitro inhibition assays and in vivo wihouse model, they found
that in vitro activity againsH.pylori was observed in presence of viable
L.casal strain cells but not in the cell - free culturgpsrnatant. Wanet al.,
(2004) found thatBifidobacterium (Bb12) exerted an in vitro inhibitory
effect againsH.pylori, wheread..acidophilus showed no such effect. (Table
4-13) shows the inhibitory effect of concentratéttate of L.acidophilus
against thredl.pylori isolates. Filtrate off.acidophilus was concentrated to
four folds by freeze - dryer. The one - fold cortcated filtrate of LAB gave
inhibition zone diameters of (7, 8 and 9) mm agaiiB1l, HP2 and HP3
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Isolates, respectively. Two - fold filtrate showmaticeable inhibitory effects
with zone diameters of (10, 12 and 15) mm agairf38,HHP1 and HP2
isolates, respectively. While the three and fotald filtrates exhibited the
highest inhibitory effects after (24hr) incubati@ameter of three - fold of
L.acidophilus against HP3, HP1 and HP2 isolates reached t@QL&nd 23)
mm, respectively ,while the four - fold one reached23 and 25) mm) for
both of HP3 and HP1, respectively. As seen in (feigiil7).

Table (4-13): Effect of Non Concentrated and Concerated
LAB Filtrates.

-/ 1
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HP3 7 9 10 15 23

Coconnier et al., (1998) reported that conditional media from
L.acidophilus reduced the viability oH.pylori in vitro, independent of
lactic acid concentrations.

Several in vitro studies were conducted to ascenéether the
effects of LAB onH.pylori survival and function are due to lactic acid or
to other antibacterial products generated by LAéhsas bacterocin. Of the
several bacteriocin tested, lacticins produced éyeral Lactobacillus
species were shown to have the greatestHsaltcobacter activity when
used against several straing-bpylori (Kin et al., 2003).
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Figure (4-17): Inhibitory Effect of Concentrated Filtrate of L.acidophilus
AgainstHelicobacter pylori (A-HP1, B-HP3 and GHP2) | solates.
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4.1.1.10 Minimum Inhibitory Concentration (MIC) of LAB
Filtrates Against H. pylorr.

Many factors influence MIC estimation, inoculumszesi pH,
temperature and nature of cell wall (Nikaido, 1989)

To determine MICs of the LAB filtrates requireditdnibit or minimize
adhesion property dflelicobacter pylori, serial dilutions were prepared from
the four- fold filtrates ofL.acidophilus isolates as previously mentioned
(3.2.13.3). (Table 4-14) declares that the firgt t@ncentrations (1:9 and 2:8)
had no observed effect against HP1 and HP2 isoldiea heavy growth of
these bacteria were noticed after (24hr) of inaobatwhile HP3 isolate
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Heavy Growth = +++ Medium Growth = ++ Light Gowth = + No Growth= -

Coming next, concentrations (3:7 and 4:6) of HPlate which caused
decrease in growth level to medium, but the gravitHP2 isolate decreased
to the medium level at concentrations (3:7). Skiggrease in growth to light
level was recorded by HP2 and HP3 isolates at corat®ns (3:7 and 4:6).

Growth of H.pylori isolates were sharply decreased through a light
growth level at concentrations (4:6 and 5:5) witRZ1 HP3 and HP1,
respectively. With concentration (5:5), the sitaatwas different when no
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growth was observed for HP2 and HP3 isolates, wiglet growth was
observed with HP1 isolate. The last three concaatra of L.acidophilus
(6:4, 7:3, 8:2) were quite enough to retard anymiincof H.pylori isolates
relating to the just mentioned finding. It may bencluded that filtrate
concentration of (5:5) is the MIC for HP2 and HBG8lates oH.pylori and
(6:4) concentration for HP1 isolate ldfpylori.

Similar results were recorded by Al-Jeboury (200&)p found that
the MIC of L.acidophilus concentrated filtrates were (50%) and (60%),
which are completely inhibited the growth d&.mirabilis isolates.
Furthermore, Abideen, (2005) found that the MICuiegd to retard any

arowth nfP mirahilicwas at (5:K) and (A*4) concentratinng
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(UEP) observed under oil immersion objective of twmpound light
microscope is shown in (Figure 4-18). HP1, HP2 &8 appeared as
curved rod or small coccoid shape adhered to teeamthelium. Average
number of bacteria adhered to each UEP cell wéréa@5), (70 to 85) and
(80 to 95) for HP1, HP2 and HP3 isolates, respeltiSuch results were
near those recorded by each of Sn&at., (1999) who found that highest
number of adhererd.pylori were 100 bacterial / gastric epithelial cell and
Al-Jeboury (2005) when (55) & mirabiliswere adhered to each UEP cell.
In antral and duodenal biopsy specimdtigylori has been shown to

be attached to the epithelial cells and occasigpmahetrate the cells.
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Figure (4-18): Microscopical Examination of Adhesia Property
of Helicobacter pylori (HP1) Isolate to Ureoepithelium Cell under

Oil - Immersion Objective (100xs).

A- Normal Uroepithelial Cell

B- Helicobacter pylori (HP1) Isolate Adhered to Ureoepithelial Cell.
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4.1.1.11.1 Adhesion Inhibition by LAB Filtrates:-

Adherence to the gastric mucosa may play an impbrtale
in the colonization and pathogencity ef.pylori. Approximately one
fifth of organisms are adherent to the gastnigcosal surface, whereas
the remaining appear to be free - living within timeucus layer
(Leeet al., 1993).

When potential inhibitory effect of the concentrdfiirates of
L.acidophilius against adhesion property biielicobacter pylori isolates
were studied, results showed that the four- foldcemtrated filtrate of

L.acidophilus was able to minimize adhesion of HP1,HP2 and I4Blaies
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aesignea rermentea mik proauct containirng seietaékucC acia pacileria
with anti-Helicobacter pylori properties (includind..casal, L.acidophilus,
and Sthermphilus). After administration of the yoghurt for one month
only one subject of 27 was found to have a commedgication. Similar
results were recorded by Michett al., (1999) who found that specific
strains ofL.acidophilus are known to inhibit intestinal cell adhesion and
invasion by enterovirulent bacteria. Asacidophilus is able to survive
transiently in the human stomach, it may redit@ylori infection.
L.acidophilus supernatant inhibite#i.pylori growth in vitro, also marked
decrease in breath test values were observed imtegdiafter treatment

with Lactobacillus acidophilus culture supernatant.
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Ability of LAB to decrease the gastrointestinal a@sion of
pathogenic bacteria has also been described. Besnetl., (1994)
reported a dose - dependerit.acidophilus mediated inhibition
of the adherence of enteropathogeticoli and Salmonella typhimurium
to the enterocyte cell-line Caco-2. In additidnacidophilus inhibited
the entry of E.coli, Styphimurium and Yersinia pseudotuberculosis
into Caco2-2 cells. Ability of LAB to compete witlpathogens
for adhesion to the intestinal wall is influencedy btheir
membrane fluidity. This possibility was suggestedy Istudies

indicating that the type and quantities of polydnssted fatty
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Being acid resistant,..acidophilus persists in the stomach longer than
other bacteria (Conwagt al., 1987).

Probiotics may protect the host from intestinal odiers by
inhibiting colonization by other pathogenic strai(monsidered to be
colonization resistance). For example, competitiyrghibition for
bacterial adhesion sites on intestinal epithelialfaxes is one of
several modes of action of probiotic (Kleeman anthekhammer
et al., 1982; Golden et al., 1992). Some probiotic strains have
been chosen for their ability to adhere to epitielicells
(Rolfe, 2000).
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Figure (4-19): Microscopical Examination Adherenceof H. pylori
(A- HP1 B- HP2 and C-HP3) Isolates to The UroepitHeim Cells After
Treatment with Concentrated Filtrate of LAB (1000 X).
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Upon concentrated filtrates of LAB treatmert, pylori HP1,
HP2 and HP3 isolates showed sequence of morphalogilsanges,
the first sign of those was the formation of prewmd form
that altered to the coccoid form of LAB treatédlpylori isolates.
As shown in (Figure 4-20). Transformation Bifpylori into coccoid
forms explain its survival in unfavorable conditson H.pylori
has a helical bacillary appearance in the favorallenditions

which undergoes transformation (Caternich and Makin, 1991;

Cellini et al., 1994).

Qeveral aiithnre havve nrnnneed that enecenid forma amecrhaniem
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activity of HP2, HP3 and HP1l rapid urease produciisglates
decreased after treatment with LAB concentratedraféds when
positive results for color change were obtaineeraftO, 18 and 24) hr,

respectively.
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Figure (4-20): The Coccoid Forms of. pylori (A- HP1, B- HP2 And C- HP3)
Isolates dter Treatment with Concentrated Filtrate of LAB.
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This was due to the effect of lactic acid and otln@nibitory
substances found in the concentrated filtrate dBltiat inhibitedH.pylori
urease activity.

Sqouraset al., (2004) studied the potential inhibitory effect lo€asal
strain onH.pylori and observed that in the presence of vialdasal, but not
in cell free culture supernatant, the urease &gtofiH.pylori was inhibited.
Also significant reduction in the levels Hfpylori colonization was observed
in the antrum and body mucosa in vivo in treetobacillus treated study
group. This reduction was accompanied by signifidacline the chronic and
active gastric mucosal inflammation. Similar resultere obtained by
Coconnieret al.. (1998) which found that LAB - spnent culture sutamt

This is a watermark for the trial version, register to get the full one!

Benefits for registered users:

1.No watermark on the output documents.

2.Can operate scanned PDF files via OCR.

3.No page quantity limitations for converted PDF files.

showed marked decrease iH-@irea breath test values in humans.

Felley et al., (2001) demonstrated that a 3-week intake of aewlif
milk containingL.johnsonii decrease#i.pylori density in humans. Hore
al.,(2004) designed a specially functional drinking ydgcontaining
L.acidophilus and Befidobacterium species with (1%) egg Yyolk.
Immunoglobulin urease (IgY-urease) suppressegylori infection in
human after consumption of drinking yogurt fertfierith IgY - urease. In
addition, it was found that urease breath testegsgignificantly decreased
in the volunteers tested group. These results atelithat suppression of
H.pylori infection in humans could be achieved by consumnptof

drinking fertified with IgY - urease.
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4.1.1.12 Dastribution of H.pylori Infecion According to Social
Aspects:

Results illustrated in (Table 4-15) show an extrigrhegh prevalence
of H.pylori infection in the age group of (31 to 40) year (96)and the
age group (> 61) year (93.7%).

High prevalence rate of infection in age group o(@&) may be
attributed to cohort of older persons who had greaxposure tél.pylori
in the past (Calam, 1997). Whereas high prevaleaiee(81%) in the age
group ranging from (21 to 30) year. This may be tuthe fact that up to
80% of the population in the developing countrgemfected in childhood.

A cimilar raciilt wwiae nhtainad frnm a ctiidv in Daldww NMahicailr and
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(51 to 60) the rate of infection were (71%) and.{%8), respectively.

A study performed in Slovenia in 1994 showed thevplence rate of
seropositiveH.pylori infection as (73.5%) in age group (30 to 39) year
(Matysial and Megraud, 1994M.pylori infection is common worldwide
between and within population groups. However, al@vce vary widely.

Tayloret al., (1995) reported that in some developing countriesst
of the population is infected by age (10) yearsl iafection is universal in
mild life. High prevalence dfil.pylori infection is observed in the elderly,
this appears to reflect a birth cohort effect. @lolividuals have more
infection because they were born at times whenctide was more

common than it is today.
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(Table 4-15) shows that (79) from (89) males (88.780d 28
from (41) female (68%) were infected witH. pylori. Statistically,
there were significant differences in the infectiots at (p= 0.05)
between males and females. Most studies suggebid ntales and
females are infected at approximately the same (Mutessi et al., 1993;
Vaira et al., 1994; Gasbarrini et al., 1995). Zhenget al., (2000) found
that about (45%) of middle aged British men werdedted with
H.pylori strains.

Frequency of H.pylori seropositively increases with age and

varies merely from one country to another as frome oethnic
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high prevalence rates of infection were reported tftose with low
(85%) and moderate (74%) income.

Malaty and Graham, (1994) showed an inverse relsiip
existed between H.pylori infection and socioeconomic state.
Socioeconomic status during childhood may serveaagarticularly
good indicator of H.pylori risk. Poor socioeconomic conditions
during childhoods, as measured by household craydiand
parental income, are though to play engenders ereask for
infection, with sharing beds during childhood esalgc hazardous
practice (Weblet al., 1994).
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High prevalence rate of infection witlH.pylori was found
between smoking patients. Results of this studyvekcthat (84%) of the
(68) infected patients were smokers. A similar testas obtained by
McColl et al., (1997) who found that high prevalence rate ofatiéa with
H.pylori (67%) was among smoking patients. Smoking was tlostm
powerful acquired factor in predicting infectiontivH. pylori. Smoking
seems to act as a major risk factor for ulcer disgather than a minor.
A similar study done by Al-Hadi (2001) which fouhdyh prevalence rate
(76.9%) of infection among smoking patients.

Fonthamet al., (1995) found that smokina factor plays importasier
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infection. Reduction of mucosal protective factonay limit H.pylori
colonization or, less likely, that alcohol-inducegdstritis is a prerequisite
of infection.

Statistical results indicate significant differeacketweenH.pylori
infection and consuming alcohol at p-value (.05). Haugeet al.,
(1994) found that there is no consensus on the wdlealcohol
in the development ofH.pylori related to peptic ulcer disease.
They stated that alcohol consumption also damades mmucosal

protection.
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Table (4-15): Distribution of Infection According to Sex, Age,

Socioeconomic State and Different Individual Behawrs.

No. of Infection (%) | Total No.
Sex
Male 79 (88.71) 89
8.078 | P=0.00

Female 28 (68) 41

Age

11-20 21 (81) 26

21-30 28 (96.5) 29

This is a watermark for the trial version, register to get the full one!

Benefits for registered users:

1.No watermark on the output documents.
2.Can operate scanned PDF files via OCR.

3.No page quantity limitations for converted PDF files.

vibuelidle 14 (14) 19 10.000 (VAVIVIV)
High 8 (73) 11

Smoking

Smoker 68 (84) 81 0.664 0.41
Non smoker 39 (79.5) 49 6.034 | 0.014

Drinking Alcohol
Drinker 44 (75.6) 58
_ 15.586| 0.000

Non drinker 15 (20.8) 72
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4.1.1.14 Relation Between H.pylori and Associated Diseases:

Helicobacter pylori infection is statically associated with several
conditions outside the digestive tract. Among thara coronary heart
disease, iron deficiency, anemia and cot deathe@@at, 2000).

(Table 4-16), showed an association is existed &@mtwseveral
diseases ani.pylori infection. Of the 7 patients with colilts, 5 (71%¢re
found to be infected withd.pylori followed by (4) out of (7) gallstone
patients (57%), (2) out of (5) rheumatoid arthrig®%) and (4) out of (10)
anemia patients (40%). While patients sufferingrfrgrowth retardation

didn’t showed any infection byi.pylori. Moreover, H.pylori infection
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Disease Total No. | Infected No. | Infected (%)

Colitis

Gallstone

Rheumatoid arthritis

Anemia

Myocardic infarction

Hypertension

Diabetic mellitus

Growth retardation
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Wingcup et al.,, (1996) reported a high rate ofH.pylori
infection among myocardial infraction patients amd (137) cases
of strokes. Another study done by Pagelal., (1995) found that out
of (47) men suffering ischemia or infraction, 36%) had antibodies
to H. pylori.

A recent study done by Al-Rawy (2005), fourmhtt (60%) of
peptic ulcer patients with diabetic were found &ibfected byH. pylori.
Candelli et al., (2003) demonstrated higher seroprevalencéd.pflori
infection among diabetics with increased productaincytokines that

alter the control of glycemia in diabetic patiendsie to stimulate
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4.1.2 Amimal Groups:-

Understanding the route oflelicobacter pylori transmission is
important for public health measures to prevent Spgead. One of
the suggested theories is transmission from anir@lfuman beings
was proposed through an interesting paper from iSardand
United State performed by Dore (1999) who foundt thalk and
gastric tissue from sheep were cultured and andlyge PCR.H.pylori
was demonstrated in (60%) (38/63) of milk samplesia (30%) (6/30) of

sheep tissue samples.
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Chapter Four Results and Discussion

In the present study, a total of (170) animals ({@6Yine and (100)
sheep gastric biopsy tissues as well as (50) raeeshmilk) were
investigated for presence Hipylori using different culture media, biopsy
urease test and histological examination methidgslori was not isolated
in any of the animal samples as shown in the saaiijpof sheep gastric

tissue (Figure 4-21).
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Figure (4-21): Histological Sectioning Showed Norm&heep

Gastric Tissue.

Results agreed with those obtained by Turutogin Modul, (2002)
who found thaH.pylori was not isolated from any of the (440) raw sheep

milk samples commonly consumed as human food ind@uregion

of Turkey.

(126)
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Chapter Four Results and Discussion

Furthermore, a similar results were obtained by iBddr et al.,
(1996) who examined (177) samples of udder secrdtmm cows with
mastitis, (199) samples of milk from healthy cowsd a100) chicken
stomachs, and found that non of these samplesinedtd.pylori.

In contrast, Fujimuraet al., (2002) demonstrated thare A gene
of H.pylori in 13 of 18 (72.2%) raw cow milk samples, andlif)(of (20)
(55%) commercial pasteurized milk samples. FurtloeenH.pylori was
cultured in one raw milk sample instead of a pasted milk sample.

A study reportedH.pylori in commercial vendor cats led to a suggestion

thatH.pylori may be a zoontic pathogen with transmission ocegriiom
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tissue (Fox, 1995).
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Chapter Five Conclusion and Recommendation

Chapter Five

Conclusion

1- Helicobacter pylori infection was highly prevalent among dyspeptic
patients.

2- Combination of multiple diagnosis methods allows the diagnosis of
H.pylori immediately after endoscopy and alows an earlier
appropriate treatment.

3- Histological section of gastric biopsy specimens stained with

Hematoxyline and Eosin and Giemsa stains were found to be the
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@

Inability to isolate the H.pylori from some domestic animals
indicated that H.pylori is the major human gastrointestinal pathogen,

and human stomach is the only known reservoir for this organism.

\l
1

High prevalence of antibiotic resistance was observed among

H.pylori isolates especialy to amoxicillin and metronidazole.

(0]
1

Significant differences in the infection rates were recorded between

males and femal es, also between alcohol consumers.

©
]

Lactobacillus acidophilus has considerable inhibitory effects against
the tested H.pylori isolates.

(128)
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Chapter Five Conclusion and Recommendation

Recommendation:

1- Studying the role of probiotics in association with antibiotics for the

treatment of H.pylori.

N
1

Further randomized and controlled studies to investigate the route of

transmission of H.pylori.

G

Performing of molecular study to understand the virulence factors of
H.pylori such asthe flagella, urease, adhesion and cytotoxin protein.
4- Extened studies are needed to identify the carcinogenic effect of
H.pylori infection such as reduction of gastric antioxidant absorbed
by H.pylori infection or stimulation of epithelial proliferation.
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Appendix

Kit Contents, Reagent Preperation and Material Provided:-

 Microplate: 12 x 8 strips in frame coated with partially pigaf
H.pylori bacterial antigen.

e Washing Buffer: Phosphate buffer contianing Tween 20 and
preservative.

» Diluent Buffer: Phosphate buffer contianing protien, Tween 20,
preservative and red dye extract.

e Calibrator: One vial containing 1.5 ml of human serum- based

H.pylori 1gG calibrator with preservative.

- NlAamAativin NaAanmtvraAl: MinA viAl AAanmtAainimaAa 1 E Al AfF LitimaAan AAviaa
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e Stop Solution: 15 ml of 0.1mol/l sulphuric acid.
e Incubation Covers: Four plastic sheets to cover the microplate

during incubation.
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Summary

Summary:

This study included two different grouping sampigsiman and
some domestic animals). In human group, (130) qtspepatients
were subjected to esophageal gastroduodenoscopygasitic biopsy
specimens were taken from the antrum and body vegnglied for
microbiological analysis which included: ureaset,tdsacterial culture
using different culture media, direct biopsy smexamination using
Giemsa and Gram stain as well as histological fest detecting
Helicobacter pylori using Hematoxyline, Eosin (H&E) and Giemsa stains.

Venous blood samples were also collected randonag f(75) patients
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Results also showed that using modified selectiediom was better
than the nonselective for primary isolation of leaiet, with a recovery rate
of (24%) by using brain-heart infusion agar an@%6). for the nonselective
blood agar.

Histological investigation using Giemsa and (H&BEpiss were
proved to be the most sensitive method for detgcti.pylori
infection with a sensitivity of (98%), while the rsitivity of bacterial
identification by the biopsy urease test, diredply smear examination
and culture of biopsy specimens were (95%), (80%jy g29%)

respectively.
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Summary

Statistical analysis of the ELISA results showeadt tthere were
significance differences in the mean of immunoglob® (IgG) specific
antibodies concentration observed among malesamdlés of the gastric
cancer group compared with the controls, while iganiBcant differences
were revealed among males and females of othepgrou

When the isolates dfl.pylori were subjected to the sensitivity test
against (12) antibiotics, results showed that d¢ipracin was the most
effective antibiotic against the isolates whenghaasitivity percentage was
(62%). Penicillin G, ampicillin, cloxicillin and aoxicillin on the other

hand, were the least effective antibiotics whentdya sensitivity ranged
hetween (R04) and (704)
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When inhibitory activity of lactic acid bacteriaAB) isolates against
H.pylori was tested on solid medium, less inhibitory actiagainst it, was
detected compared to the liquid medium, the inbirgitactivity increased
after incubation periods of (48) and (72) hours.

Minimum inhibitory concentration (MIC) of LAB conograted
filtrate was estimated. Results showed that (50%)d a(60%)
concentrations of such filtrates were effective time inhibition of
H.pylori growth. MICs were determined for the four - foldncentrated
filtrates of Lactobacillus acidophilus against adhesion property of
H.pylori HP1, HP2 and HP3. Results showed that filtratesewadle
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Summary

to lower adhesion of pathogenic bactekhpylori to the epithelial
cells when the average of adherence decreased-16 (&acteria/ cells)
instead of (60-75 bacterial/ cell) recorded by HPZD-85 bacterial/ cell)
by HP2 and (80-95 bacterial/ cell) obtained by H&8ore treatment.
Also an interesting finding upon probiotic treatrheagainst H.pylori

isolates with decreased in urease activity was rebdewhen a color
change was detected after (10, 18 and 24) hr; mathan few
minutes before treatment. This could be due toidaatid and other
inhibitory substances produced in concentratedafét by LAB isolates.

A transformational change was detected when a ad¢oan of H.pylori

was nhserved after treatment with | AR iqnlate
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Table (4-11): Antibiotic Susceptibility of H. pylori Rapid Urease Producer |solates Deter mined by Diameter of

I nhibition Zone (mm).
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Scheme (4- 1): Characterization & identification ofH. pylori.
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