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Abstract

Chronic atrophic gastritis (CAG) characterized hyanic inflammation of gastric mucosa with lossgaftric
glandular cells and replacement by intestinal-tgpighelium and fibrous tissue. CAG may be assodiati¢h
Helicobacter pylori infection. The main Objective was t@ietermine the role of FAS-FASL apoptotic pathway
in H.pylori CagA positive associated chronic atrophic Gastrfiorty five CAG patients and (20) control were
chosen. Multiple gastric mucosal biopsies takenrépid urease test and slides preparation fromffgara
blocks. Biotinylated DNA probe for human FAS, FASjenes used for detection of their expressionssug
lymphocytes and gastric epithelial cells using I®dhnique. Biotinylated DNA probe for H.pylori Cadg
gene used for detection of its expression in gasfpithelial cells. Insitu CagA was detected in.6886) of
CAG cases. The toxin was not detected among corfiessue FAS mRNA expression was higher than
lymphocytes FAS mRNA among CagA positive and Cagdgative CAG cases. Tissue infiltrating
lymphocytes (TILs) FAS expression was higher am@ag Apositive than Cag A negative CAG cases.
Significant difference in FASL mRNA between Gaslnodenal tissue (GDT) and TILs among Cag A
positive and Cag A negative CAG cases was detetigdphocyte grade has significant positive coriefat
with tissue FAS mRNA expression (p=0.005).TissueSFAMRNA expression has significant positive
correlation with CagA (p=0.000). Lymphocyte FAS mRNMxpression has significant positive correlation
with lymphocyte FASL mRNA expression (p=0.03) andg® (p=0.000) .Tissue FasL has significant
negative correlation with CagA (p=0. 001). LymphecfFASL mRNA expression has significant positive
correlation with CagA (p=0.008).In Conclusions, FERASL pathway play vital role in Immunopathology of
H.pylori Cag A+ associated gastritis that leads finallgttophic changes.
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Introduction:

Chronic Atrophic gastritis (CAG) is a histopathalmy entity characterized by chronic inflammatiof tbe
gastric mucosa with loss of gastric glandular callsl replacement by intestinal-type epithelium &hdbus
tissue. CAG may be associated with Helicobacteompyhfection as well as unidentified environmenfattors
and autoimmunity directed against gastric glandoédis (1) .Apoptosis, programmed cell death, Beasal in
development and homeostasis of multicellular orgasi In addition, it may also serve as a defensghamsm
against bacterial and viral infections (2). Apoj®osan be mediated through activation of the CD&feptor
(CD95) (APO-1/Fas) and ligand system (3). Thereats evidences of possible relationship among the
development of atrophic gastritis and the apapimtocess that takes place in the epitheliakogfl stomach
and duodenum ( 4).during the disease process thean imbalance between epithelial cell proliferatand
death from apoptosis ,thus disregulating the noxabicycle and initially lead to gastritis ,andstimay become
gastric atrophy ,and then subsequently metaplasiplasia and even cancer (4,5 ). Helicobacter rpylo
(H.pylori) is considered as an important etiolofgictor in the development of chronic gastritis ahzer disease
(6,7) . In toxigenic H. pylori—induced chronic gdt$, surface epithelial damage, erosions, andpdiy of the
gastric mucosa as well as increased epithelialifpration are striking histological features. Epiill
proliferation does not seem to be counterbalancedefithelial necrosis in H. pylori— induced gasdrit
suggesting that apoptosis may account for the appaell loss in chronic gastritis (8) .In biopsiésken from
patients with H. pylori—-associated chronic atrepdmstritis ,duodenal ulcer, apoptosis of gasiithelium was
increased and involved upregulation of CD95 expoesis surface epithelium, lamina propria lymphastand
pyloric gland cells and increase in CD95L exprassio lymphocytes and gastric epithelial cells (4). The
main Objective was to determine the role of FAS-EA$optotic pathway in H.pylori CagA positive assed
chronic atrophic gastritis.

Materials and methods

2.1. Patients:

The subjects of the present study selected frormematattending the gastroenterology unit of digesand
hepatic diseases teaching hospital in Baghdadc&ttommittee of Diyala University, college of Medig,
approved the present study. At first the aimsbtidy was explained for all participants aidter obtaining
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their oral consent they have been studied .Thgests were diagnosed as having atrophic gashitisipper
gastrointestinal endoscopy from May 2009 to Decer@dbé&0.Forty five patients suffering from chrontcoghic
gastritis were chosen. Twenty apparently healtHynteers enrolled as control.

2.2. Exclusion criteria used in the study
Patients who had undergone or were currently urmileggH.pylori eradication therapy, Patients who had
received antiulcer treatment in the last three mm®ntand still receiving proton-pump inhibitors (PBr H 2
receptor blockers. Patients who had received nmidt anti-inflammatory drugs (NSAIDs) within twoonths
before the examination. The result of rapid uréasewas negative; all were excluded from invesitbge(10).
2.3. Sample collection:
Patients were fasted for at least eight hours rbefendoscopic examination. Endoscopic examination
performed under local pharyngeal anesthesia. Uilireg optic endoscope, multiple mucosal biopsy 8peas
taken via sterile standard biopsy forceps from gtmmach (inflamed area of gastric mucosa). Onpsyio
specimens used for rapid urease test (RUT) forctlete of H.pylori in tissue sample. Other biopsy specimen
used for gram stain. Rest biopsy specimens fixeith D% buffered formalin for preparation of panaffi
embedded tissue blocks to prepare slides for bigitdl examination using haematoxylin-eosin. Biopsy
specimens obtained from the antrum used to evathatggrades of lymphocytes infiltration. The preseof
H.pylori in tissue section was established by typical agmes on scanning along the mucosal surface and the
individual gastric pitg10).
2.4.DNA Probes and DNA Probe hybridization/Detectin System :
a)Biotinylated long DNA probe for human Fas Genat. Glo.: IH-60047(fas-6001-B). (Maxim biotech-USH);
Biotinylated long DNA probe for human FasL genet.G&. IH-60031) (Maxim biotech-USAJ) Biotinylated
long DNA probe for H.pylori/ Cag A Gene, Cat. NBd-:60061(HPY-6001-B) (Maxim biotech-USA).d) The
DNA Probe hybridization/Detection System — In Sttt (Maxim biotech-USA).
2.5. Biopsy urease test (BUT):
The biopsies were placed directly into theidarea medium at the time of endoscopysitive results
indicated by development of a pink-red or red-wvialgor (11).
2.6. Insitu hybridization procedure

Human (Fas and FaslL) gene as well as CagnA gepression for H.pylori were detected in 4r6 thickness
serial gastric mucosal tissue sections fixed orsitppely charged slides .According to Maxim bioteiaktruction
manual (12). The examination and scoring were damder light microscope by a pathologist at powelOX4
according to the scoring system used by (10) ircivhiegative results considered if less than 5%«afréned cells
were positive. low positive score was considerest#5% of examined cells were positive. Intermediadsitive
score considered if 26-50% of examined cells weastive. High positive score considered if >50%egdmined
cells were positive.
2.7. Scoring system for lymphocyte&®
Lymphocyte infiltration: Grading scale from 0 tokiased on both lymphocyte and plasma cell infiira Grade
0 considered if normal cellular finding detecteda@ 1 considered if in case of low inflammatiomad 2 for
Moderate inflammation and Grade 3 indicate heaftgrimmation.
3. Statistical analysis:
Data analysis performed using the following tests:
1. T-test used to find out the significance of eliffnces between two groups that composed fromnuanits
variables.
2. Pearson test for correlation used for non-categjodata. The level of significance was 0.05(tat) in all
statistical testing; significant of the level ofrdmlence limits was 0.095.Statistical analysis perfed using SPSS
for windows TM version 14.0, and Microsoft EXCELrf@indows 2007.
Results:

Forty five patients diagnosed endoscopicallyd histopathologically have CAG with the mean age
(39.26+17.03) years were enrolled in the presamtystCAG detected in (73.3%) of males versus (26.@ftong
female as shown in table (1) . As shown in tableg@d figure (1 -A),Insitu CagA Cytotoxin  detected in
21(46.66%) out of 45.The toxin was not detected ragnoontrol cases.In situ FAS mRNA expression level
evaluated by using certain scoring system. Positiy@ession of FAS mRNA defined as expression inds%tore
of GDT. Positive expression of tissue FAS mRNA watected in 21/45 case of CA§A"* CAG (46.66%).Tissue
expression of Fas mRNA was more than 50% in 9/886)20f CagR*"® CAG cases. Among Cag®¥*"4issue
expression of Fas mRNA was more than 50% in 1224566%). Intermediate expression of tissue FaflAR
was identical in both CagR™"*" and CagA®®*"® CAG cases in which 12(26.66%) out of 45 case gavee score
of expression. Expression of lymphocyte Fas mRNA& were than 50% in 6/45 (13.33%) of CAGA" CAG
cases. Intermediate expression of lymphocyte FablAnRas detected in 12 /45 (26.66%) of CAGA" CAG
cases compared with 9/45 (20%) of CdlyR"™ cases. Up to (70%)of normal control cases tis§izs MRNA
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expression was negative and only in (30%) of cé®&devel of expression was detected on the oltzard no
detectable level of Fas mRNA expression was foreghrding to lymphocytes. Details of tissue Fas rARN
expression and scoring system was explained i té8)l and figure(1-C).Based on T-test, there isgaificant
differences between GDT and TILs (p<0.05 ) in FABN#A expression among cag’&"® and cag A®%"®
CAG cases . There is a significant difference betw8adg’®"™® and Cag A"*%"*Cases regarding over expression
of tissue FAS mRNA<0.05) as shown in table (4)

In the present study we investigateitu FASL mRNA expression in 45 cases of CAGsitu FASL mRNA
expression level evaluated by using certain scosygiem .Figure (1-D) shows the typi¢alsitu staining for
tissue FASL mRNA. Less than 5%of stained cells iwared negative for CAG cases. All other percentage
expression considered positive .positive expressfdPASL mRNA defined as expression in 5% or mor&DT.
Positive expression of tissue FASL mRNA was detdte 21/45case ofag A "™ CAG (46.66%).Tissue
expression of FasL mRNA was more than 50% in 8%66%) ofCag A "*"** CAG cases compared wiGag A
positive cases in which high level of expression was noeatetl. details of expression were explained in were
explained in table (5).Based on T-test, signifiadifferences in FASL mRNA expression between Gibid TILs
among Cag A ™" as well as Cag A*%"*cases .There was no significant difference betvsgnA """ and
Cag A™%"Cases regarding tissue FASL mRNA over expressiof.(5) as shown in table(6). Comparative
evaluation of FasL mRNA expression in GDU,CAG amhtool group we found that there is a significant
differences between control group aktlpylori Cag A™"*® CAG regarding tissue expression of FasL mRNA (p
<0.05) .Significant differences between control group af.pylori CagA™®%"*CAG regarding tissue expression
of FasL mRNA (p <0.05) as shown in table (6).

As shown in tables (7) Lymphocyte grade hgsificant strong positive correlation with tissH&S mRNA
expression (r= 0. 409, p=0.005) .tissue FAS mRNpression has significant strong positive corietawith
CagA (r=0.540, p=0.000) . Lymphocyte FAS mRNA egsion has significant strong positive correlatigtn
lymphocyte FASL mRNA expression (r= 0. 310, p=0.88) CagA (r= 0.511, p=0.000) .Tissue FasL has
significant strong negative correlation with CagA(-0.484, p=0. 001). Lymphocyte FASL mRNA expresshas
significant strong positive correlation with Cagrx 0.390,p=0.008).

Table (1): patients’ and Control Group Demography

Subjects demography Clinical presentation
CAG Control
Age Minimum 18 23
Maximum 75 58
Mean+ SD 39.26 +17.03 38 +£10.89
Gender Male 33 (73.3%) 10(50%)
Female 12(26.7%) 10(50%)
Total No. 45(100%) 20(100% )

SD: Standard deviation
Table (2): Frequency distribution of Insitu CagA Cytotoxin among CAG cases versus control

Clinical presentation Insitu Cag A detection
Positive Negative Total
CAG 21(46.66%) 24 (53.33%) 45
Control 0(0%) 10(100%) 10

Table (3): Frequency distribution of tissue versusymphocytes insitu expression of FAS mRNA in Cag A

Positve/Cag A negative CAG Patients
CagA Marker Negative Positive Total No.
In situ CD95(APO1/FAS) Grade Grade
Low Intermediate High
< 5% 5-25% 26-50% >50%
Cag positive Tissue FAS 0(0%) 0(0%) 9(20%) 12(26.p6% 21(46.66%)
Lymphocyte FAS 0(0%) 3(6.66%) 12(26.66%) 6(13.33%)
Cag negative Tissue FAS 0(0%) 3(6.66% 15(33.34p6) 13.88%) 24(53.33%)
Lymphocyte FAS 0(0%) 15(33.34% 9(20%) 0(0%)
Control Tissue FAS 14(70%) 6(30%) 0(0%) 0(0%) 20
Lymphocyte FAS 0(0%) 0(0%) 0(0%) 0(0%) (100%)
Total no of CAG cases 45(100%)
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Table (4): Tissue versus lymphocytes insitu exgicesof FAS mRNA in Cag Apositive/Cag AnegativA@

Patients.
Marker Cag A Cag A Total T-test

CD95(APO1/FAS) Positive Negative No. P value
Tissue FAS 21(46.66%) 24(53.33%) 45 P<0.05
mean + SE* 66+3.45 45.62+3.45

Lymphocyte FAS 21(46.66%) 24(53.33%) 45 P<0.05
mean + SE* 38.5746.28 2246.2

T-test (p- value) P<0.05 P<0.05

Table (5): Frequency and distribution of tissuesusrlymphocytes insitu expression of FASL mRNA
according to scoring system in Cag Apositive/ Catp@ative CAG Patients.

N ti Positi
CagA Marker cgaiive G?;:jg/e
In situ CD95L(FASL) Grade - - Total No.
hybridization Low Intermediate High
< 5% 5-25% 26-50% >50%
ositive Tissue FASL 0(0%) 15(33.33%) 6(13.33%) 0(0%) 0
Cag A Lymphocyte FASL|  0(0%) 0(0%) 6(13.33%) 15(33.33%) 21(46-66%)
. Tissue FASL 3(6.66%) 9(20%) 9(20%) 3(6.66%)
negative 0,
Cag A Lymphocyte FASL 0(0%) 3(6.66%) 6(13.33%) 15(33.33%) 24(53.33%)
Tissue FASL 14(70%) 6(30%) 0(0%) 0(0%) 0
control Lymphocyte FASL | 0(0%) 0(0%) 0(0%) 0(0%) | 20(100%)
Total no of CAG cases 45(100%)

Table (6): Tissue versus lymphocytes insitu expreiss of FASL mRNA in Cag A positive/Cag Anegative
CAG Patients and control group.

Marker Cag Apositive Cag A negative  T-Test  Control T-Test
CD95L(FAS L) p value group p value
Tissue FASL 21(46.66%) 24(53.33%) p>0.05 3.3+0.66 p>0.05
mean + SE* 19.71+4.88 25+6.79
Lymphocyte FASL 21(46.66%) 24(53.33%) ND* ND*
mean + SE* 78.5748.51 51+6.47 P<0.05
p- value P<0.05 P<0.05 ND* ND*

Table (7) : Correlations among tissue and cellulamarkers of CAG cases:

i lymphocyte | Tissue | lymphocyte
Parameter Tissue Fas FAS FASL FASL CagA
r 0.409** -0.131 -0.283 -0.125 0.094
Lymphocyte grade
P-value 0.005 0.391 0.059 0.412 0.537
. r 0.116 -0.203 0.095 0.540**
Tissue Fas
P-value 0.447 0.180 0.534 0.000
r -0.033 0.310* 0.511*
Lymphocyte Fas
P-value 0.831 0.038 0.000
i r 0.075 -0.484**
Tissue FasL
P-value 0.622 0.001
Lymphocyte FasL ' 0.390
ymphocyt P-value 0.008

r = Pearson Correlation
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Figure (1):

A) In situ hybridization for CagA Positive H.pylori in gastric
tissue section .staining by BCIP/NBT (bluish purple)
counterstained with nuclear fast red. Bar size=50um.

B) negative expression .Bar size=50um.

C) Insitu hybridization for human Fas in gastric atrophy
tissue section mainly in gastric glands and inflammatory cell
infiltrates staining by BCIP/NBT (bluish purple)
counterstained with nuclear fast red. Bar size=50um.

D) In situ hybridization for human FasL in gastric atrophy
tissue section .staining by BCIP/NBT (bluish purple)
counterstained with nuclear fast red. Bar size=50um.

Discussion:

In the present study the prevalence of CAGragrmales and females was (73.3%) and (26.7%) ctepky
.This come in concordance with that reported amdbgnadian patients (44.1%) for males and (55.986) f
females (14) and Italian patients males repres&322%) and (56. 78%) were females(15). Others {6k
record high incidence of CAG among females (63%mgared with (37%) in males.

the possible reason for such differencg bwarelated to study design which was an epidergioal study
and focus on the prevalence of H.pylori infectionrelation with gender and the size of communitgem
investigation that give a chance for differenceample size of each gender type which is appgrdatger in
case of females in European communities .Ematistn@ss factor may have a role in susceptibitidyH.pylori
infection .Gender differences to H.pylori inducealsgjoduodenal diseases and in disease suscéyptibiiy
reflect differences in immune responses, hormofffacts and sex linked genetic factors and diffeesnin
bacterial colonization (17) .The ability of H.pyldo induce CAG in the present study was relatedeweral
H.pylori related virulence factors that contribuedissimilar ways in gastric mucosal damage. Amtimese
factors are urease and flagella that known to ljeiired for the colonization and survival EEt pylori in the
human stomachH. pylori manufacture large amounts of urease that helpgdakbdown urea into carbon
dioxide and ammonium, which neutralizes the acidnducolonization of the stomach. Urease plays @ dole
by making protection of H.pylori from gastric a@dd induction of apoptosis in gastric cells as aslinhibits
gastric somatostatin release in animals, whichctaliers the digestion physiology (18; 19).

The present study determine a sigguifi correlation between CAG induced by H.pyloagBpositive
and the severity of lymphocytes infiltration in ffas mucosa and subsequently with the severity todpdic
changes compared with CAG induced by H.pylori Qawggative that cause less extensive inflammatory
changes in gastric mucosa and this finding comacoordance with others (20 ; 21; 22) . The rexfitthe
present study give a primary indication abHytylori vital role as we notice that there was obviousctfbn the
grade of FAS and FASL expression in gastric tissne i lymphocytes infiltration among cases thatbaed
this pathogen in gastroduodenal biopsies compaitdnarmal apparently healthy control. This coulrklated
to several factors belongs to molecular interactigtween pathogen and mucosal surface of its Adst.
production of CagA in the present study give andation thatH.pylori poses an active Cag pathogenicity
island encoding genes that may activate or eveibitndadherent factors which are utilized by H.pyltor its
adhesion to the gastric epithelial cells possiblyiry the processes of adhesin synthesis, traramrt
secretion and activation this collectively playental role in the final scenario of interactiortveeen gastric
mucosa and H.pylori. Whenever pathogen have p@engt PAI, bacterial adhesion, and good signals vl
received by the gastric epithelial cells which eeflits response by increasing MHCII expressiomplay as
antigen presenting cell and strong Thl responsebeiloccur with obvious IFNsecretion which act as good
stimulator for up-regulation of FAS and even FASL dastroduodenal tissue (GDT) and tissue infiltigati
lymphocytes (TILs)(23).

In the present study in CAG ,CagA positivepylori —infected mucosa ,the expression of CD95 and CD95L
was upregulated in surface epithelium, lamina peofpymphocytes with significant differences recatde
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between gastric tissue and infiltrating lymphocytss well as between CagApositive and CagAnegative
infected gastric tissue and this come in acwoed with studies around the world (24,25,26,2rdased
levels of CD95L mRNA found by insitu in lamina prapcells suggest that lymphocytes in the lamir@ppa
express CD95L and induce apoptosis via CD95L in &p8sitive neighboring cells.

Expression of Fas and FasL in gadtssue and infiltrating lymphocytes support ourrogn that
apoptosis of gastric epithelial cell not only inddcby CD95L-expressing lymphocytes but also by AB95
expressing epithelial cells. CD95L expressed ortrigaspithelial cells in a membrane-bound form nageli
apoptosis by “fratricide” interacting with CD95 @djacent epithelial cells as well as through se@iaid the
CD95L-CD95-expressing cell itself . UpregulatidiFas-FasL in gastric tissue may be related tacthekine
microenvironment or H.pylori factors other thangGand Vac .This opinion was come in agreement yvith
28,29,30) they stated that CagA producidg pylori strains are associated with increased Thl cytokines
production in the gastric mucosa and in gastrithefial cell lines, Among these inflammatory cytods, IL-1,
IL-2, TNF-o, and IFN that have been shown to up-regulate the expresdidras Ag in cell lines and in
gastroduodenal biopsies. IFNand TNF-a, and H. pylori infection activate transcription factors in gastric
epithelial cells that bind to the NF-kB and AP-futatory sites (30,31) Since these regulatory sitedocated
in the 59 region of the Fas gene, it is possib& Hoth can contribute to the induction of Fas eggion that
were studied using ISH detection technique (32 gweler, our results showed thdt pylori strain, which
lacks the cag PAI, induced Fas expression, althdaghlesser degree. Thl cytokines can not onlyrénthe
gastric epithelium directly (33,34 ) but also aecaete epithelial damage by modulating Fas/Faslrantens
(35;36).

The frequency of epithelial apoptosis fdun be significantly lower in noninflamed gastritucosa.
Mannick, et al., (1996)(37) agree with result ¢ firesent study, they describe increased apopbsisithelial
cells in the neck region of the gastric glands tietreased after eradication therapy in H. pyluiedted
subjects. The presence of apoptotic epithelialscaliggests that the epithelial barrier may be comised.
This could contribute to increased permeability andreakdown in the cytoprotective mechanisms goatd
the epithelium against damage to luminal acid agpbm. Studies of (38,39 ) were giving bright evicke about
the role of H.pylori infection in apoptosis induanti of gastric epithelial cells. They found a sigraht increase
in apoptotic index only in H.pylori infected subfjecin comparison to uninfected subjects. Howetleese
studies did not examine the effects-bfpylori CagA positive and CagAnegative strains separalelgrief the
results of (34,38, 39 ) which represent a resutimfdifferent area around the world come in agregméth
the results of the present study give a supposiidence about the main role of Cag A positive thpyin
apoptosis induction of gastric epithelial cells.eTpossible reason for differences between the teestilthe
present study and other conflicting studies mightddated to study design. Our study strategy dipen the
comparative evaluation of the possible effect of&zositive H.pylori on CAG cases compared with nakm
apparently healthy volunteers, other conflictedhichl studies like study of (40) who depends on ghmgle
clinical presentation type, which is chronic gdstribeside differences in population under focethnic
groups, and geographical area of the study.

In Conclusions, FAS-FASL pathway play vitale in Immunopathology of H.pylori Cag A+ assdei
gastritis that leads finally to atrophic changes.
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