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Outcome following treatment for Helicobacter pylori
in patients with recurrent aphthous stomatitis
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OBJECTIVE: The aim of the current study was to
investigate any association of Helicobacter Pyiori {HP} in
recurrent aphthous stomatitis (RAS) and the effect of
eradication of the microorganism in the clinical course of
the disease.

STUDY DESIGN: Forty-eight patients with RAS were
included in the study. Twenty-six were women and 12
men, of average age 41.1 £ 2.44. Thirty-four out of these
48 patients were HP positive and the rest 14 who were
negative were used as 2 control group.The diagnosis of HP
infection was based on the detection of specific immuno-
globulin G {IgG), and immunoglubulin A (1gA) antibodies
using the enryme-linked Immunocabsorbent assay tech-
rique in the serum and the saliva of the patients.In all HP
carriers an eradication therapy was administered. After a
2-menth period the patients were checked fer HP status,
using !’ C-UBT. The follow up period was é-12 months
fallowing the eradication therapy.

RESULTS: At entry patients with HP infection suffered
from more severe symptoms compared with HP negative
patients {F < 0.05). After the administration of HP
eradication therapy, patients who had becormne negative
showed a remarkable improvement (81.5%) with
reference to recurrence of RAS as well as to symptom
intensity. in 29.2% of patients symptoms had disappeared
and in 33.3% of patients there was a decrease in both the
frequency of recurrence and the intensity of symptoms.
After the eradication treatment, the periods between
recurrence of RAS in patients who had hecome negative
were statistically significantly Jonger compared with
those before treatment {P < ¢.001% Anather important
observation was that patients who became negative after
eradication therapy were of comparable ¢linical status
with those who were HP negative from the beginning of
the study {P > 3.05).
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Recerved % Jaruary 2003, revised W July 2003, 24 darch 2004 and
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CONCLUSIONS: These findings support the concept ofa
potential association between RAS and HP.
Oral Diseases (2005) 11, 22-26
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Introduction

Helieohacrer pylovi (HP} 18 a microaerophilic, Gram-
negative bacterium, which causes chronic active gastritis
and plays 4 primary role in the pathopenesis of both
gastric and duodenal uleer (Lambert of af, 1993}

Approximately 50 70% of HP strains produce 1wo
cyiotoxins: (1) YacA. whose action is enhanced by acid
pH causing vacuolation and degenerauon of the epithe-
lial cells of gastric mucosa apd (2 CagA. a surface
protein, which constilutes the main infectious element of
1P and s associated with greater HP colonization of
pastroducdenal mucosy and advanced gastroduadenal
discuse. 11 possibly causes a specific T-lymphocyte
response and could be a potential candidale antigen
lor vaccine development (Peterson and Graham. 1993,
Shimoyama and Crabtree, 1998).

Helicobacter pyiori has been detected in gastric
secretions. faeces, saliva in the dental plague of healthy
individuals and also in patients with upper digestive
systemn diseases (Lambert er af. 1995 Mguyen erof
1995},

The presence of HP has been correlated with uleer-
ative and neoplastic diseases of the digestive system,
such as. pastric lymphona of low malignancy (MALT)
and gastric cancer {De Giacomo et af. 1990: Mollenkopf
e of 1990; Strauss er of 1990 Sierra of af, 1992
Sipponen et af. 1992 Blaser er af. 1993, Fatinau ¢f of,
1993; Lambert of of, 1995 Muatsukura e ol 1995
semann ef af, 1997, Siman et of, 1997 Sowa er al,
1998}

These observations led us W investigate the potential
role of HP in recurrent aphthous storatitis (RAS). The
data regarding the potential relationship between RAS
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wnd HE infection are limited and conlficting (Porter and
Scully. 1994 Birek eraf. 1999 Rigginv ef af, 2000
Shimoyama e «f, 2000; lamaroon of @, 2003; Richter
o af. 2003: Victoria er af, 2003),

The aim of the present study was 1o investigate Lhe
role of HE in the acoology of RAS and the effect of
eradication treatment of the microorgamsm on the
clinical course of the disease.

Materials and methods

We studicd 48 paricnts all with minor  recurrent
aphthous ulgeration referred to the Oral Medicine
Clinic. There were 26 women and 22 men. of mean
age 41.3 + 2.44 vears, The clinical criteria for detection
were the same in all palients and were evalualed
according the number. duration and the frequency of
the lestons. The diagnosis of RAS was based on clinteal
critena (hat were proposed by Porter and Scully (1991
and Scully e af (19%6).

Clinical assessment of BAS waus based on a scale as
follow: 0. no symploms; 1, mild symptoms; 2, mod-
crate symploms: 3. severe symptoms. Mild symptoms
were characterized the presence of one 1o two uleers,
whose duration was 4-7 days and their frequency of
recurrence was every 2 3 months, As moderate were
regarded the existence of o (o five lesions with 10-
15 days duration and freguency every | month, Severe
were characteriecd by the presence of mare than five
lesions. with more than 15 days duration and continu-
aus ulceration.

All patients were healthy and did not manifest any
systemic disease, Paticnts on snbi-secretory medication
{H2 hislaning antagonists and proton pump inhibitors).
antibiotics and bismuth derivatives were excluded from
the study. Thirty-four patienis were HEP positive and the
rest 14 were negative. The latwr were used in our study
as the contral group,

The dizgnosis of HP infection was hased on the
detection of specific 1gG and 1gA anbbodies using the
enzyme-linked immunoabsorbent assay (ELISA) tech-
mque in the serum and the saliva of the patients, The
presence of 1gG, IgA. and CagA antibodies 1o HP was
determined by using @ commercial ELISA kit (Sorin
Biomedica Diagnaostics. Kasel, Germany).

i in aphthous

E Albznidau-Farmaki er o!

The cut off valees used in the study were 10 iu ml™!
for LIP 1gG. 15 iu m)™! for HP TgA and 10 ju ml™* for
antCagd,

Ninety-iwo well microtire plates coated with HP
antigens were used for the detection of anti  HP (g &
IgA in serum und saliva samples of all patients.

The HP carriers were given triple eradicabion treat-
ment of omeprazolc 20 mg bad. plus clarithromycin
560 mg b and dmoxmll:n | g bad. for 7 days, After
a 2-month period a C-Urca INFAT test (Cufa Tosti-
tute, Bochum. Germany) was performed to assess the
HP infection status among the paticnts and was repea-
ted al | and 2 vears atter eradication therapy (Labene
and Bosch (1934}

The follow-np period lasted 12 monihs with monthly
visits to the clinic and included 2 detailed <climical
sssessment with particular stiention to the mumber, the
size and the recurrence rate of lesions.

Symptom scores were cormparalively assessed in HP
positive patients before and after eradication treatment.
Clinical comparisons were 1150 made between the HP
carricr eroup before trealment and patients whe were HP
negative from the beginning. and lastly between the
group of palicats who became negative after trentment
and the group whe were HP negative from the beginning,

Statistical analysis of the results was pcrformt.d useE
the ¢ test and the unpaired £-test, 7 test was used for
categorical analysis of positve and npegative to HP
paticnts. while r-unpaired test was used for the Gompar-
1son of antibody values before and afier treaiment.

Results

On the basis of specific [gG and TpA anti-HP anuibodies
and anti-CaghA protein, antibodies to HP were deter-
mined in the serum and the saliva of 48 patients with
RAS. Thiriv-four of 48 (70.3%) paticnts were HP
pusitive.

As shown in Table 1. 29 patients had [gG antibodies
in the serum and 12 patients had TgA antibodies. Suliva
anti-HP IgA antibodies showed greater sensitivity com-
pared with that of 126G (16 patients v five pmcnla)

in 18 pativnis CagA was present in sevum and in three
af them in saliva as well. Table | also presents the ttle
range Tor [gG, [gA and anti-Cagh antibodies i serum

Table i Rungs of the antibody wiee o
Freticmboeroy ptorein the serim and saliva
in palichts wilh reo apluhows
stoenuins A RASY and thoie relanion wiho the
intensaty of the discase

Scrum
Mean value
Riange
K. of positive
punents

Alean value
Rungs
Mo of poaline
paticnts
Inkensmy of
EAS symploms

g i Cur off ard (Cur aff

Syti o Cwr oft )
vabw - 13 e el 'y v = N el

vathor — 41 fae ety

55 5 6l juml™ 45 L iy ml 4T Waiuml
43 13T kT 10 110 juml !
29 5

13 = 13inm ' 97 - BIwel! a3 1% = 2N

1016 ml™" 16 50 ool 10 50 hu

h] 16 3

¥ld Moderdie Severe
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Hellcebacter pylan in reeurzent aphchous stomatitis
E Farimaks et o

24

Tatle 2 The mherpentic aficets of cradicanan therany w24 of M
patients with recurrent dphihous stomaling Who becams Heli uhai ber
prvlore negaee

compurable with that of the T4 ourt the 48 paticnts whoe
had been HY negative from Lhe beginning of the study
(P » 0.05) (Tzble 3}

Sigarfroant Muderate
Coumplete cure amprarenen” ! s
Therapeutic zesponss
T M WM (3T )

al B2 (A%

e improved by dwa stages Trom severe w mild,
"When mproved by one stage from scvers e niederle of moderite e
mld

and saliva of patients with RAS and thuir relationship
with the severily of symptoms.

After the administration of an epproprizte HP
eradication treatment, 15 of 24 patients became negative
and showed remarkable improvenwnt wath regard to
both the recurrence mervals, which were longer, and the
svmplom inlensity of the disease. Seven of 24 patients.
showed complete cure, becoming free of symptoms
(29.5%). while eight patients {33.3%) demonstrated a
decrease in both the frequency of the recurrence
{apprositately cvery 2 months) and sympiom intensity.
This improved clinical stntus remained stable during the
whole follow-up period. However. nine oui of 23 of
thase who had become HIP negative showed moderate
clinical iwnprovement {(Table 2).

Statistical evalvation before the beginning of treal-
ment showed that patients with HP inlection saifered
from more severe symptams with regard to frequency of
recurrence intervals and symptom intensity compured
with initially HP negative patients (P < .08} {Table 3).

1L is noteworthy that atter eradication treatment. the
recurrense intervals in paticnts whe had beeome negat-
ive were significantly longer compared with those before
teatment (P < 0.0001). a fAnding thal suggests the
benefigial effect of the treatmynt in the decrease of
recurcenees of Lhe disease (Table 3). The intensity of the
symiptems was ilso decrowsed.

Furthermore, another important observalion swas that
the climical status of HP positve patients. who bucame
negative afer the eradication treatment, was almost

Tabte 3 Companson of putent groups with recusrent siphihous
stomatitis by Fleficsbacis polosd status before and afler weannens

Trvewvadd wleer pree

Farterts O el FPorvalue
Posites befare Liealment AT WD < {1001
m 3
Becoming negativ BEM - GED
weutent n M)
Pective bolore treatment E LRI EY ) ~ 0%
14071 + [REgs
spning 4 - [d)
Becoming negaing fler K&20 - &0.22 EXAT

Lrcatent s 24)
Megate g fron U
beginning (- §3)

140.7E - 185.64

Oral Diseases

Diser

The aetivtogy of RAS remains unclear. Auto-immune
mechanisms or genetic Tuctors have been implicated in
its pathogenesis. Tn 3% of the cises it may be associated
with gastrointestimal  diseases (Kayavis of af, 1987
Albamdou-Farmake er af. 1988),

Clinical observations have demonstrated a relation-
ship between a number of gastrointestinal diseascs and
aphthac, In particular, ora] vlceration {aphthac) has
been descnibed in patients with malabsorption syndrome
or idigpathic steatorrhea. ulcerative coliis and Creohn's
discase (O Mahony ¢f of. 1985, ¥Welse and Saleiro, 1987
Majorand ef of, 1992}

Helicobucter pyfori has been established to play an
imporlant role in the evolution and development of the
uleerative diseases of the upper digestive system (Blaver.
1990 NI Consensas Conference. 19943,

This study cxplores the possibility of HP colonization
in GI tracts of patients with RAS. In the majarity of our
patients with oral ephthous uleers the presence of
specific P IgGoantibodies in the serum was ub o
percentage of 70.8%. (gA n suliva up to 33.8%. and
anti-CagA antibodies in the scrum at a percentage of
37.5%. Our observations are consistent with the results
of other rescarchers in previous studies (Birek er af
1999 Riggio e af, 2000; Shimoyama er of, 2000).

Our findings also suggest that serelogical tests for the
detection of [gG antibodies apatnst HP are useful o the
diagnosis of HP infecuion, while they seem to show
relation with the severity of the disease (Table 1), IgA
antibodies seem o have z limited presentation in
serum, bul their presence in saliva is inereased, a
finding that is in sceord with earher studies (Sugiyama
ot al, 1995

Our results clearly show that patients with recurrent
oral uleeration appear 1o suffer from setive HP infection
it a high pereentage up 1o (FLHE%) of cases. This
percentage 15 significantly  higher;  almost  double
than found that in healthy adults of the same age
(40 50 years old) in Greece (40 30%) (Apostolopeoulos
or af, 2002}, Moreover, it is remarkable that the crad-
ication treprment of HP in paticnts with oral ulcerativn
resulted in complete remission or considerable improve-
ment of sympioms i 4 high percentage of patients
{62,541 This Tavourable reselt, which was maintained
throughout the whole period of {ollow-up {12 moenths
diter the ersdication weatment). was found only m
patients who became HP negative afier the eradication
treatment. These findings may imply a possible actiolo-
gical correlation between HP fection and RAS,

The exact mechanism by which HP induces tissue
injury s not clear, Immune-medinied mechanisms
induced by HP have been the subject of intense
investigation, HP steaing have the ability w stimulate
cytokine production. particularly IL-8 and to induce
seeretion of lymphocyte chemotactic fuctors with the
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formauon of particular T lymphocyte subpopulations.
Infiltrsting neutrophils can be activated by the bacter-
fum or its extracts to produce reactive oxygen metab-
elites (hydrogen peroxide and hypochlorous acid) alt of
which are eytotonic (Birck er of. 1999

The complex astuology of RAS including genet.
environmentzl, hormenal, infectious and immunolegie
factors has been recogmized since a long time, Theresa
increasing evidence that focal T-eell mediated immunity
{delayed type of hypersensitivity reaction or a cytotoxic
respense) as the moechanism ultimaiely responsible for
tissue destruction. It is not koown what particular
exogenous or endogenous factors {allergens or awtoan-
tibodicsd residing in the oral epithelinm nught trigger the
immune response. However it is conceivable that in
susceptible individuals mucosal changes may develop
which permit the adherence of HP and subsequent
production of auloantibodies to epitopes shared by oral
epithelial cells and microgrganisms. Furthermare. eylo-
kine production. over expressien of lymphoeyie adhe-
sion molecules and the recruitment of specific subsets of
T-lymphucytes. have all been shown 1o play a role in
oral aphthous stomatitis as they have also in HP-
associted gustritis, Thus, it appeurs likely that HP acts
at least as a co-factor in the pathagenesis of recurrent
oral stomatitis, especially in individuals  sensitized
through gastric colomzalion and mucosal attachment
(Badger o7 af, 1997 Gasbarrini et af. 1999}

it is also possible that the patients with HP  related
gastritis may have some iron and other miceonutritient
deliciencies that may predispose them w RAS Thus
treatvient for P may eliminate these co-factors in
discase causalion.

The present study docs not prove an aetinlogical
relationship between HP infectuon and RAS. However.
it does show a sleong correlation in a large subgroup
(62.5%) of paticnts. wha demonstrated a complete or
considerable remission of symptoms afier HP eradica-
tion treatment, This result is important. in view of the
recurcent symplomatology of this disease, which negal-
ively aflects the quality of life of these pauents (1.lewel-
Iyn and Warnakulasunyva, 200%), and who need a range
of therapeutic inlerventions in order to achicve clintcal
mprovement.

o conclusion. the results of this study support the
idea of a potential relationship between RAS snd HP,
which might or might net be acticlogical, This associ-
ation is seen at least in o large subgroup of patients.
However, this ssue still remams open and needs to be
turther investigated and confirmed by other conlralled
clinical studies,
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Molecular Analysis of B-Cell Clonality in
Helicobacter Pylori Gastritis

SOTIRIOS D, GEORGOPOULOS, MDL® KONSTANTINGS TRIANTAFYLLOLU, MD, P, *
MARIA FAMELL MDD, PRDVE PANAGEITA KITSANTA, MILE CHARIS SPILIADL MDD, i)
DIMITRA ANAGNOSTOLU, MDD, PhIDt and SPIROS D LADAS, MD, PhiD*

The aim of vur siusly was o identifly PCR-deweciable clonal B=cell population in Mellcobacrer prilfor
gastritis and assess thekr relation o the Wolherspoon-lsancson (W-1) graide for gastiic [ymphokd
infilirmes. Amplilicd DA was obtoined From thiny foor B pydors positiee gosanits dyspepiic patienis
v sty Bosur M. pryfases negtive matched controds. Clonal bands were observed in & {2007 Wl Grale
1, 2003 WT Cirumbe 2, amad 208 Wl Cirnde 3 lesionsg o polyclonail smeiers in 24 copses (15 Wl Grogde
1.7 Wel Giraade 2, and 2 W1 Giesde 30, Foer ashditiomal W1 Grade 2 samples woith elamal bands
werne asenciated with I'u:l:nm(‘mnd |\|'|t1l'.'l.:I|:lll| srnear and wene st rcprmhu:il‘dc. Clomal hands wens
ol recorded fn controls. B-cell clonality was oot related w W-l grades. We conclude thai cenain
I pyleeri positive gastritis patients show PCR-detectable monoclonality, which is independent of the

Wl grade of gasiritis and cannot be mken os evidence of an existing neoplastic lesion.

KEY WORDS: fielicahaidr by paamitia: Deell clonaling: PCR: MALT

Heldicobacter pylov infection of e gastng mascosn causes
mmupclogical response Uit leads 1o chionic gastritis
with lympheoid folliches within the stomach. These fol=
Ficles are cmrq:.‘mtd of reactive T cells and activaied B
cells, A clonal expansion of these B-cells represents the
Bipkin of Micosa. Aswwsiated l._eriphl.n'd Tisis (MALTY
Becell lymphoma i 1)

The grisled stanilard For diagnosic of MALT lymphoma s
histopatiobogy (21, However, superticial and small num-
bers of endoscopic gastric biopsics are limiting factors
wii hastobogecal evaluiton (3. Pollyiciase chai ieaclion
(PCR ) based assays (3, 43 1o detect the expansion of mon-
oclonad B ocells have aluo been used o corrolbsorale 1he
dingnosis, Clonal B-cell populations have Been detected
in patients with M pylor gastnitis, with uncenain clinical

Sanmiacripd Feoeived Movember 15, 2008 socegied Deniery 18 2048

Frow the "Caastivestcrology Lnik, 1.~ln-|-clurhal- f-:rl-:r.ﬂ Hioapinal,
Mihens Universiny, Medical Schood, $0 legy Dhag e,
wl JHljsopetholopy  Depurmes,  Fvamps b i'-n-rnﬂ H-m{—-ll.
Al e,

Addiess low regaini regeesis: Prol. 51 Lailes, Gadnestencdopy Unii,
Evampehires (oocral Huosprial, Atsns Usiveraity, 13, Sissimi sbrogt,
118 38 Ashens, Sroecr; sl ol g

1616

significance (1) and they also persist for many years after
cure of #f, pvfewi ifection and complolc cndosoopic and
histological remission of the lvmphoma (55, The aim of
our study was 1o lentily the cxistence of clonal B-ecli
populmtions in M. pylor gastitis and to explore the ¢or-
relation of B-cell clomabily with the degree of lymghosd
infiltrates of the gastric mucosa,

PATIENTS AND METHOMYS

Patiente. We procpectively svaluated comsscitive patient
wiih aly spepsin with upper gasimmicsiinal crhicopy, Pabicmis
afier M. prior crmdication therapy or on proton. pamp in-
hibsdiors ur oo sy steriain use of pon-slieroslsl anbi-odlammaibosy
dnegs were exchaded. T of 200 comecurive IEnLs, Grganic
lesions ipepric uboers or nmonra were idemified in $1 paricans
diming enboracngy, Thiss pabents were esdlisled tivam fsnber
evaluation. From the rosl of the paticnts (r s 1495w random
enhmiopc Dlopsies were obtained from ihe astram. P from
the corpus. sl ome e he incsaea ol the gasine omcose, In-
Tormed eomem was ohisined from sty participams io agree in
wiing pan of the blopric malcrial for the purposs of our Investi=
gativin, The sliidy was condicted accondiag 1o the deckaralion of
Helsinki for busman righs,

g wtrve Ehiwviees gt Sobpmcen, bal WL S W [ hepaemibe JESH

R0 17 Bl s 16 1 T Sgetagey b s o Wt W, b

a Etioio Bpafeio Tng EEMETT
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BACELL CLONALITY IN M prwlierd GASTRITIS

Tisdology=—I F "_‘ ¥, Pormalin fixgd and

Al tests were run i duplicate, in order o test the epro-

mﬁ‘m | “'gm.illl:" wiere i, Morphological
evaluation was based on 4 g-m ll'nch Hat.'mal'-'u.:-llrl- & Fosin
(HEE} wections. Biopsios were clussified isimg the o]
Syidmey classifcardon (), for the depree of sctivity and sever
iy of inflammation, glandular strophy and mecstinal metapla-
st Meliendacter pydorl micetmm of the gasine meoesa was
assewsed by o modificd Glemsa meathod and confirmed im-
munotrsochenmcally walh the amti-Heliombsroier priloer men-
oclonal antibocdy (Dako, Glistnip, Denmark), Patlkents wone
classified M, pwlori negaiive if the ahove ests were bath
megalive, aml B plor positive i boih lels weme puul.m:.
Al samples were classified socording s the Wi

Bumacanns {W- 1) syadom Dt Iymaplosd inlilbcates wathan e pl-llll:
muca 21,

Mplecular Analysis, DNA was cxeracted and purified se-
cotilang 1o slamdand probecals Trom 10 pm sections. In onder
1o riin the highest DNA wield. the DNA exeraction consisied
ol depassiliniestmsn by sybene-cihaml, protein digesison with
Protginzse K (Sipma, USA) ar 30°C overndght and no fusther
prurfication siops,

The imtegnity of DA was asseused by amplifying segusies
of b-globin gene with nested PCR vieldimg a product of 272 bp
q’;l:ﬁn;q:u.

T protocols, cxch involving two rounds of PCR. were wsed
Tiar pmuplification of the Iy leavy chain gene (7-9) using 2 con-
senus thind framework region primer (FRIIAY and & coneen-
e socond framewoek region primer (FRILA) (Thermo Electron
Corporation, Cenmany ).

In each case Be Ml round of amplification wsed
primer FRIA {5 ACACOGU-[CMIGEAUTIGETATTAUTOT- 3 )
amd FRILA {8 TOGAG  TOOG{CIACAGGAC)C-[TIC)TIC]
CHOGE-Y) plos 0 down stroam comapmsus pramer direiing
b e fisimiog region (LIH: 5 TGAGGAGAMOGGTOACC L
The sceond uied the same Bpseam primens in conjunction
with the imner dinwn steam prmes VIJH 5 -00T0OCACHEG
TNCCTTGGOCCCAG-Y), In both rounds the rotal vobume of
e rcactson maxtisng wis 50 p L ik contatnod 250-500 ng of iwsicd
DA, Triw- HICH (pH 9.0, 50 iah KOL, 00% Trioa-X, 200 M
of cach dNTE, 1.5 mM MgCl: and 125 U-Tag DMNA Polvmcrase
(Fromeya Corporation, LUSAL The lisst rounsd PCR contaimed
250-200 ng of tested DNA and the second-round PCR contalned
e mscrilire of st -oommd FUR proghect. Thirty sl roumd sid
twenly second roand cycles o 94°C Tor 30 sec, 55 C For 30w
umdl T2C were carried out on o thermao-cyeler (Biometm, Ger-
mamy b I ench rousil an initksl denaturstbom sieg U5 min o 948007
umd a primer exteasion step (10 min at 72 Chreoncluded the PCR
FOOCTIONE.

Ten microditers of PCR amplified produd wene un on 4%
nparmse gel or on 1095 polyocrilamide pel for d0-60 minat 1305
Crels wiene vimtmed il efhdiliam bmbide, viewed ander LY Hght
and documenied using a vidoo camcr

Chmality was estahbishesd by ibe presence of discrele hamis
ramging im site from 80w mmt«mmmmwm*m—
280 by T FRILA, wherean, pulyclom]
appeaned as a diflisse smear pabern o rnnlhph fukni |n|hlmL1
bamnds.

During POR, strkd jorecamitionm swane laken o mamimiae cnes
contamination of sampdcs. In additlon. rwo controls were used:
u positive (kmran bymphaoma cane previowsly sunen ip have @
chomal band by PCR) and & nepative withou DMNA o check for
the proscnce of any contaminant.

Dhigesitve SNsrasey sl Srlrmers. Ul 5 Mo ¥ { Sepiremborr 20055

fucibulity of the method amd (o detect any (ke puribive resuldi,
that is a secomd PCR from the sume DA sample, Funber
micry, i ases with Clonal bangs (with or without o background
simear] i second PCR from DNA fnom deeper sectbiis was b
porfimmed.

Suathstical Analysis

Duala wene entened in the atistical package SPSS 100000 for
Windows, (SPEE Inc,. Chicago, IL). Te compare differences be-
Pween proupr we sasd non-parmetric lesl, as appiopriale. A
pevabug of loss than 0,05 indicated staistical significance.

RESULTS

The hiuological characienstics of our patienis ane
shown i Figure 1 Out of 149 dyspeptic paticnis, K8 (395 )
were M, pvlord positive and 61 (4195 ) wene M, prodori neg-
ative. Dut af 88 H. pylerd positive pathents, we identified
sevenieen (mme mabes, 25-T9 yeurs wold) Grsdes 2and 3 ac-
cording i the W] system for gastrc bymphobd inhliries
patients, O of 71 Wl Grade | H, proloni positive patients,
we studhed 17 (nlne males, |9-80 vears odd ) pathenls, gei-
der and age malched o the group of Wl Grdes 2 wwd
3 subjects. Thiry-four (18 males, 1869 years old) dys-
peptic subjects with normal histology, gender, and age
matched to the 34 N, polors positive paticnis, served as
controbs, Ko case of Wl Grade 4 or MALT I!'I'nl'rlull'u.l
was Identified.

PCR was negative for VI IgH rearrangemenis in the
gustrwe muocoss of all B prfor negative controls. Clonal
bards. wene detecied i 6 samples of B pyfen positive
dyspeptie patients (2717 W-1 Grade 1, 2113 W1 Grade 2
end 244 Wl Grade 3 lestons ), as shown in Figure 2, Poly-
clonal smears wene ohaerved in 24 cases (15 Wl Grade
1.7 Wl Grade 2 and 2 W-l Grade 3. Four sdiditicnal W-1
Girmde 2 samples with clonnl hands were sssocioted with
hackground polyclimal smenr and were nol reproducible
when duplicate PCR teats wene mun.

The presence of B-cell monog lonality did not diller sig-
nificantly among Wl Graces 1. 2. and 3 (Pearson®s chi-
square test, Pvoesided, cxpct, o= 0.2, Maorcover, in the
presence of Ivmphodd follicles (W=I Grades 2 and 3) mon-
oclonality was equally disinbuicd among the two groups
{Frshers Exact lost two-seded, exact, prom (LDG),

DISCUSSI0N

Ihe distinction between the neoplustic or the resctive
mature of o gastnic lymphoid infilirte may be difficolt in
somie cases, even with adegume morphological and im-
munchistochemical approach. Clonality malysis of 1ym-
phoad cells usimg the polymense chain reasction (PCRY o
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a1 tal 13 4
Wl Grder Wl Grada 1 Wl Grisede 2 Wi Grnh 3
I |
w | [ou7
|| Matchad W-l
"‘""""’“‘""‘"‘_! | Grads1

Wl Grade: 3=Normal histology, 1=Chronic active gastritis {CAG), 2=CAG with flord lymphoid
foilicion, 3=Suspicious lymphoid infilicbos i amina propria, probably rescive
Flg . Flos Sgrain of e palsets stadimd o oleoalcalion of Bisiohgy accordis to the Wl syskem,

amplify the VDI junctinnal regian of the inmunoglobu-
lin heavy chaln (Igh) gene seems w be o uselul ald with
an overall sensitivity and specificity of E5% and 100K
respectively (9

The detection of B-cell clonality by PCR in ff pylon
BAsIFitie vancs among aidies Between O and 85%. This
wariation can be explained by the different seoring criteria
for monoclonality, differences in meihodology or hisiol.
oy o case selection bias, which might be a key factor
(3 4, 10-22). In our pl'l'h‘ptilihﬂ case-control sludy, we
examined gmstric mucosn tissue from dyspeplic patients
without any endoscopic (mass or uleer lesion] or histelog-
ical evidence for the presence of MALT lymphoma, ur
ilasa show that monocloral cells can be found in gasiric
biopsies in patients with . pylor! gasinitls imrespeciively
of the presence of ymphosd Tollicles.

hhoarkior o pimrin

| OPCRpilthe |

a1 i 2
H e poutive patents (W | graging)
Fig . Dnsribution of “pure” clonal bands g seriey eriseria for mon-
sonsiiy . represducihic handa) s relsion i ik grade of Tym-
ol anlidirsies | Wl grading systein,

lials
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Wi shevwed an overall incidence of 235 of manoclanal
B-cell populmions in Wl Grades 2 and 3 leshons (16 and
S0% respectvely) amd 12% i Wel Grade | lesions, Ko
monoclont] bimd was detected in ihe gasire mscosa of
the H polond negative controls, The low incidence of B-
oo lamality i our W-l Grade | population 12 in aocoe-
dance with previeus publications (4, 215, alihough figanes
up o 25% hove also been published (17). In cases with
lemphoid infiltrate the roported percentage of maomoclon-
ality ranges from 24 to S0% (3.4, 17, 22). Only Torlakavic
et ol. report B35 monoclonnlity for coses with M. pylori
gusaritis and Iymphaid hyperplasis (14),

PCR can be routinely applied 1o pamaffin-embedded en-
doscopic biopsies (3, 4, &, 9, 200 but one must be awane of
ihe method's limitations with respect 1o sample size. The
scmsativity of the asay albows the detoctivn of sinall mbal-
ances i B cell pogulations, rsing the possibality of false
positive resules, Thas, dats from clomal analysis of small
o lymphocyte poor wamples mus be svaluaed eriteally.
It ix repommended that analysis should be run m parallicl
ol Tesd fwen EENA samples onad only reproducible bands
present in maore than one sample should be evalined (1)

In order o oblain representative and sdequate mase-
mial for our PCR-analysis, an H&E section was examined
priow o sections for DESA proparatiion o ensare thal byme-
phoid thssine was stll present, The DNA extroction method
which was used gives excellenl quality DNA extracted
Troom formalin-fixed purallin embedded tissses (23). Fur-
ihermore, the electrophoresis of ut least two DNA sumples
from each gastric biopsy in clonal cases served a5 o in-
ternal control o avoid false positive resulis. Both samples
should have given PCR produets &t the same level during
electrophoresis, in order w be specific.

INgeive INBaees anid Scivncn, Nl 30, X, ¥ { Sopremifer N055
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B-CELL CLONALITY IN K. pulosf GASTRITIS

Regarding the primers selection, we used a FRITI praner
becasise it has been proven ihat the highest, specific mon-
aclonality mie (824 in B-non Hodgkin lymphoma and
0% in polyclonal gammopathy) is observed using CDR
T vegion amplificatson 24},

Tox 20002, i snwltbeentre study wiss carried ot (o demon-
wirate the heteropensity of PCR asaays. Acconding o their
resulis, fixation howers ihe sensitivity of Ighl PCR as-
sarys do adetect elonol hands on formolin-fixed parffn cm.
edeled) vissues mml the adivion of FRIA o the FRITTA
upstrean primer increases the detection sensitivity from
373 10 T36% (25). Since we used fommalin-fixed paraf-
lin embedded tissues in oor study, we sdded the FRIIA
jiramer.

Muonoclomaliy was nid asssciated with the degree of
lymphoid infilerates in our J pufon pasitive samples as-
seused by the Wl scoring systerm, Mivamoto e al, showed
thani the incilence of moneckonsl Becell populations was
sigmilicanily higher in M. prvford positive patienis with fol-
licular gastritis than in M, poled positive controls (22},
Wundisch er al. found that the detection of monoclonality
wis independent of the W-1 gruding system for W-1 Grade
2 and 3 biopsy sumples, while they defocted o strong osso-
cintion of monoclonal B-cell population with the prescnce
ol lymiphioc folliches whein the comipared W-1 Grode (0 amd
I samiples with the Wl Grade 2 amd 3. 17 W-1 Grade 0 cases
are excluded. no relation between clonality and Wl score
wan be found (41 Moreover, the presence of lymphosd fol-
Tighes in roatane endoscopec iopsy specimens 1s o vanable
phenomenon, depending on a rumber of clinical, demo-
graphic and histological parameters (26).

We detected clonal B-cell bands against a huckground of
polyclonal smear in four samples. The monoclonal band
was not reproduced in any of these cases, when a PCR
test was performed in o deeper section. Similar fudings
afe seen i both resctive lymphold lestons and lymphomas
reflecting the background of non-neoplastic B-cell popu-
Tation (3, 141,

However, the presence of clonal B-cells could supporn
3 link betweoen B poload gaseritic and lymphoma o might
represent a stage in the natural history of the discase,
mi pecessarily meaning progression 1o malignancy. Both
Saxena ef af. (3 aned Hsi evad, (10 did not fined amy re-
lation hetween the prosence of B-cell clonality and later
evolution o lymphong afier follew-ap perkods of 2144
and 59 months respectively. In coatrast, another siudy
alwwedd llal clalily was sigmibcanily more Treguenil
m those gwsindee lessons Qi laler developed lvmplioona
(15) and there are documented cases of MALT lymphama
rose on gastritis through the development of B-cell clones
(27}, Moreover, a persisient moeneclonality dewcied by
PCR ofter complete histological remission of MALT lym-

Migeaive Moy and Seieeres, Vel 51 Mo O Sessemiber 2003)

pheoisia might indicate a popolation a1 fisk for relapee of the
tmmewr (¥},

In conclusion, we showed thnt B-cell clonality eould he
detected in cemain M. prlon gastritis dyspeptic patients,
Thhis finding wis independent of the W-I grading for the
Tysngniad infilerates. In the abwence of any histologhcal ev-
idence af lvmphoma, the elinkeal relevanee of this finding
remnabns gquestronidble and open for further evaluation,
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Gastric Mucosa Epithelial Cell Kinetics Are
Differentiated by Anatomic Site and
Helicobacter Pylori Infection

PANAGIOTA KITSANTA, MDL® KONSTANTINGS TRIANTAFYLLOLU, MDD, Phlx}
MARIA CHATZIARGYRIOU. MD.§ CHARALAMBOS BARBATZAS, MD. PhId
nnd SPIROIS 1, LADAS, MDD, Phig

Chunges i epithelial cell iurmover related o Meficedaeter pylee mlection may contrnibute (o gasing
caneer development. The response of different anatomic sites of the gastric mucosa to /M, ol is mol
known, We studied apoplosis and cell proliferation at the grater and lesser curvature of the antmum
and corpus, the fundus, and the cardia from @ H. pelord gasirinis patients and 11 B, pylon-negative
cuntrols with norenal lstology, Proliferation was highest ot the msajor corve of tae antoum and lowest
al the Giiwbis, and apoptosss as lighed ot the candia aind bowed ot e oajor cioive of the antniim
i both A "J;I.'IWI leliﬁ:b and ot mrcosa, Probiferation was s'ignillll;n.ﬂll}' ||'¢|'ch' al all snolomc
siles, while apopiosis wis significumtly lower only ot the mnjor mmd lesser curve of the corpas in
M. pyiard gnstritis compared with nommal controls. Ouar dote suppest that gasiric mucoss epithelial
cell Kinetics is differentimed by the anatomic site and £, pyford infection,

KEY WOHRDS; pwwic mmooss, spoposhs; ool proliforsilon; gasric cosoor, Melioobos sor plard.

Gastric cancer evolution has been proposed a8 a maltistep
process ranging from chronic gastritis to invasive cancer
(171, mvodvaing a deregulation of both cell prodifertion and
programmed cell death (2). Meta-anilyses have shown
that Helicabacter pelori colonkzation of the somach is o
nisk factor lor gestne cancer development, segpesting o
relmtive risk of between |9 (95% CI, 1.53-2.8%) and 2.5
085 CL, 1.9-34%) (3)

Ahemtions of epithelinl cell wmover resulting from
H. pylewd infection may play o key male in corcinogen-
esis, Severul studies have dedicuted 1. pyieri infection

Mamesript receivis] Septemiber [, JT0H; e Oiciodber T 1, 2004,

Frosss thie ¥Hlistquachuilogy Parparimens. il Teabing Hergitale,
Shefliehd, Unsied Kimpdom, §Hapsso Gustroenierolsgy Unig, Secomd
Dtz o Bricrmal Mol iae, Molicsd Scdusl, Athen Uniseraty,
Adtikan Umisersity Cleneral Hongpilal, Athens, sl Jlantreenterology
Linil, Sevmanogieion Henpial, Alless, Tevece,

Addres for seprint requests: Prafessor Spyinns 0, Lades, MDD, Hepso:
Cimamermemingy Unit, 2nd Deparrmens of [memal Medicine, Anilios
University Generul Hispital, 31 Sisni St 11525 Athens, Greeves
nallaakas 0 bl gy

Digeative Eipevoes and Soemoes, Wel, 20 Mo, 6 far 200ES )

as an inducer of apoptosis (4-8) amd o stimulaor of cell
preliferation (7, 9=12}, Futhermone, M, pafoerd gastritis
predimninantly alfects the gastre atrom and corpus (135,
and pastric cancer most often develops in these anutomic
sites (14, However, the underiving mechanicms remain oo
b defined wind the reapensc of dilferent anplomic sikes of
the gastric mucosa (o B pylers infection s nol known,
The aiim of our study was 1o investigote the apopusic
und proliferation mies ot differemt unagomic sies of the
stoninch possibly reflecting a different inmune response
andfor a4 mechanism by which I pyfori aliers epithelial
cell twmover and drives subsequently 1o the developmeni
of neoplisaa,

METHODS

Putients. Twenty nonuleer dyspepuia patients were studicd.
Patiemis whas bad M prolerd endicatbon ibempy ir wene on pio

ton pump inhibitors of on sysiomatic ws¢ of ponstcroidal anti-
imllammuatory ibugs were exclndesl 3 is onr womniband practioe
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take multiple romdom gastric muocosa biopsies from endiossopy-
megudive monudeed dyspeprin patients. Informed consent was ob

tained Trom pagients io agree in using pam of the hioptic matenial
Tor our 'im‘fqi_plum. The uul:,l wirs condcied n.mlm.li.n; iy hee
Hebimki D larsiion foer Human Rights, For ihe porsose of owr
simily, we obtained gosric mucosa biopsies from sin different
anabnmie siies in the somach, mamely, ihe major and lesser cunve
ol the amtram and he conpus, the: Tunidus, amd the candia

Histalogy-Immunahistochemistey. Formalin-faed  and

pm'ulll-crnh;dﬂuﬂ tssue secibons of d-pm ihcknes wene

made. They were closified indng the Sydoey clossification
{131, for the depree of sctivity amd severny of inflammation,
glundulpr strophy. sl intestingl metoplasia,  Medicobacer
iloes infection of the gastric miadcoas was assesaed by o maod-
ificd Giemisa method and confirmed immunohistochemically
with anii-Helicabacwr polon monoclonal antibody (DAKD),
Gilowtrap, Denmark). Paticats wene clasaifiod s W gnidors
megative i the above histology 1eas were both negative and
an H, ot posative ol bodl fesis wene posative, Brogmcs from
M. pndern-megative dyspepraia paticnis with normal hiskolopy
wene waod a8 normal comroli.

limmmumostaimmng was performicd osmg the  labedod
dreptavadin-biolin  echnigue 0 ddoct Ki-67 amtigen in
prodiferating cclls and #, prlod. Tissues wene incubmod with
mopoclonal MIB-1 and anti-Helieobacier prdoed mosochonal
anbibwudy [(EEYE TS meapectively. Baoliny lsied sitimoose 1gl
was wd @ posovondary amibody (DAKO), followed by
peroxidse-conjupgated sireptavidin (DAKCH

Labeling of Apoptotic Cells by TUNEL Assay. Apop-
e cells were detecied using the werminal decaynucleoidyl-
i crasc-rscdaabod dUTTE nck cod labschmg ( TUNEL ) mecthaod
with the ApopTag Peroaldase Lin Sin Apoposis Detection Kit
ilniergen Company, Oxlond, UKD Fellowing permeabilization
with profomass K il] jl'flTI.l; Imtergen Cosnpanyh and block.
ing of cadogonous peroindase, the alides wene incubated with
working=sircugih TAT cnzyme solutbon. Rimsing in a working-
sirengih sbopuwash buller loe 10 mimicrminated the reaction. The
sections were incubalod with anti-digocipenin-perovidaee con-
Jugared amiibody, The peroxidase reaciion was developed using o
subsirate with 3.5 -disminbenndine wirachloride (.25 mg dis-
sdviad im | ml of OWO2% ddregen perosnde) s sections wene
lighaly countersiained with hemmoxylin

Comgputer Dmsge Analysis The percentage of pesatiely
stadinesd epithetial cells wan determined by obeerver-ineractive
computcriood image analysks (SAMBA microscopic image pro-
eessr k. Estimaiiom of the stomBanl error of The imean wiikin $5%

onlidlence limits negui ael b bensd rumdomly ae-
bected 15 high-power ficlds (HPT; X400 Leiss microscope: anal-
g peer e o nppresintely § 00008 g ). The immunasisin.
g was amalyred s dark brown color willh countersiained cells
a4 fulse Mlue, Formal scoring (lsbeling index ) for cuch antibodly
g Thcii poriormed in o st Dor cnch [rrsal i (1 [
rahserver varlability was very low (<035}, The rewlis ae
capacsscd s a percentage of the Immunoposiive miclear sufbce
i relatiom b the gotal nuckear wurface of Tiveolar cells within the
arga of the s measaired (laheling index ), as previcasly de
weribed (150,

Statistival Amalysis. Duta were analyeed by the seatisineal
packape Siatpraphics 4.0 (Manugistics Inc., Staistical Graph-
s Corp., Rockville, I, USAL Numerical duts were sesecsed
by the momparameiric Monn-Whimey two.sided 17 fest and the
Koruhoal-Wallid T pest used for (oo aed multipbe-samphe ooam-

I & s
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paricon analysis, respectively, Begression analysis wiih thee besi
finting o o ilstin cuarvili mear mode] wiis asel b eval iate corela:
tion of proliferation amd apoplosic indexes in I, polor-positive
unil M. prefori-megmive controls, A F value of <005 indicated
sintiafical significance.

Resuls i ahe vext are presenied o median with ranges. Data
n figures gre presenied os hos.and-whisker plobs. The bos in-
chusdes, 5096 of (he nesaibis Tallimg bedwoen the 250 ad the 75k
percentile. The madian valoe is represensed as a harizoninl line
witabde the boa, Chailecr, 1.6, ot e i | %t ibe -
werguanile range from the end of the boa, are shown as open

A,

RESULTS

Ten mules and 10 females having a median age of 34
{rumge, 15 0 54) vears were studaed. Al hod endoscopy-
negitive nonulcer dyspepsin, Nine patients hod H, podor
gastritis and 11 £ pofoni-negative normal gastric histol-
gy { nommal coniml group). Melfcebacter prlon-positive
patients were older (W4 vs. 2ES5: P =003 thun
contrels.

The median degree of the activity and severity of in-
Mammation was 3 (range, 2-3) in the seven IS, pylori-
positive patiems classifled as having gasiritls in all com-
partments of the stomach {pengustotis), while e median
degree was 2 (runge, 1-3) in the two patients with aniral
predominant gastritis. Only theee of the 8, prioei-positive
patients showed atrophiy (degree range, 2-3) and intestinal
metaplasia (degree runge. 1-3). All conirels had normal
histology.

Median prodiferation imdexes were signihicantly differ-
et anbongg il six awatloimie siles of e gasine o
studied, in bath F. pyiori gastritia (T = 50, P < 0,001
and normuy mucosa (F = 56, P < 0,001), being highest
al the major curve of the antrum and Jowest at the fundus
(Figure 1), Funthermaore, B, pelorsinfected mucesa hod
a significantly highor proliferation index ar all anatomic
sited compancd with the mscasn af controls (P < 00011

Maedizn apoplosis indexes were also significantly dif-
ferent among all six ansomic sites of the gastric mucosa
stiidied, wiv both W, polord gastritis (T = 47, P < 0,001 )
andeontrals (T = 6, P < (001 ), being lowessanthe ma-
joreurve af the antmim and highest atthe cardia (Figure 23
However, M. pylor-infected compansd with noninfecied
mwecss hod o sigm fienmly lower spopiosss mdes. only &t
the major wmd lesser curve of the corpus (2 = (.03),

Poolod data for all <ix anatomic sites showod that
there was a significant comelation berween prolifomn-
tion and spopiosis isdexes in both in M. pvlor gastritis
[prolifermtion = expi2.62 + 208apopiosis), < = 706,
Fio= 125 P < 0000] and contols [proliferation =
exp (2.3 4 | 68fapoproadsl, r? = 779, Fi 0 =225, P =
0.1 (Figure 3) The regression lines of these two

I pestive Esrases ol Sevences, Vol 50 No, 6 @ use 008
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CIANTRIC MUCORA CELL KINETICS AND . pvlon

ok

10 g T
! M. pylord -
] EIIH. prion =va

GO artrum GO ooipus funcas
LC anfrum  LC oo canda
Fig 1. Comparivos of prolifenstion imbyes bepween M. pvilos. positive
pkienn (= W amd M. polon oegatne comtrals (a s 11 Aebrobantes
pidori-infected mecoia had o Bigher mediaon index a8 all six analoenic
shies off the paseric macoss compared wils meremal mocess (F o« 00001
G, greater carvatuneg; 1O, bsuaer cunalues.

correlations have significantly differemt dlopes and inter-
wepts (P < LI,

MSCTSSI0N
Epndeminlogical studics suggest tal gastnic cancer poe-
dominamly affects the antrum and the corpus of the stom-

aich, while relative and absolule increases in the incidence
of proximal gasine cancer have been described recenily

ApOpics Eded
L 3
L.

| P R

a CIH pyleni +va

GG argrum GG copus Runows

LG anbrum LG gorpus camha

Fig 3. Compurisen of apepiosis indeaes beiweom N g positive pe-
lenls (0 = %5 and I b negative sosbds 8 = 111 Molicobscier
prtnri-infecwed mescosa hasd & higher med o brdos onky @t s major amd
lewsey cwrve ol ihe corpus comparesl with normal muoma (P = 008,
GC, gresler corvalure; LC, Resser curvolure.

Dpraive Mweane o Splemoes, Ul 55 Mo A lune 305
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N parisl . . "
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Etp . I
e 4 i
[ N
I M pylon e
o o H o e
a & ] 12 18
anopious nday
Figg & Comelaism iof prol and fenars vl sl hata o

sin anatomsic sitgd of the gantric mecosa in 11, pulon gasritie and pormal
mriei. There |s o sigmificem cormelatbon both s . podonl gasirich
(6% o P, 8w LD ) amd pesrenad e (7 = T, 0 DN
“The pegreaskon Bines of these 1wor currelacions have aignitbcamly didferom
adeapees and § i < QL ), p v indfacing thed noemal wd
M. vl -mlected timcoss have 8 dillgisol cull luisver

(3, 143 Whether these indmate b diffensit response of the
pastric mucosa of antrom, corpos, fundus, or candia o
factors such as epithelial cell urmover and Helivodsicrer
prtoard infection is unknown,

Cell proliferstion w essential in normal cell hie, while
apoptosks plays an opposite mle in regulating cell popu-
Intions. Changes of the balance in cell Wimoyer may re-
sult im disturbance of tissee homeostasis and are msso-
ciated with various cancers (16). These alicrations have
been described i gavinie carcinogencsis and related 1o
. pvlond infecthon (312, Ty, bt our best Knowledge,
pralifermnion and eplthelial eell apoptosis mesof differen
arunomic sites of the stomach have never been siudied.

Ohwr stuidy 15 the liest vestigating six chillerent sites of
the gastric noucona inchuding e lesser and major curve of
the: antrum amd of the corpues, the cardia, and the fundu
Apoptosis amd cell proliferation i relation w 8 pedisd
infection huve been stndied in the past, in hemon Gssae
sumples from the gasiric avirum or the antrom amd e
corpus of the stonach. However, these studies examined
well kinethcs Indiaingulshably from the lesser of majpor
curve and they do nod provide ony doda from the Tun-
duis wnwd cardia (=12, 16=271 The specilic nding of e
presend stody it prodiferation amd celluler apoptosis
rates have a close reliionahip not only with 8. pylari in-
fection (Figure 3), but alio with the different anatomic
sites of the gasiric mucosa (Figures 1 and 20, Ouwr finding
thut thee regression lines of the cormelations of prolifemtion
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wnd apopboses we spgaihemily dilferent belween sl
pastric muacosn and B gyl infected mucosn cells proh-
ably indicates that normal and K. pylori-infected mucosa
have a different cell tumaver.

Furthermaore, we have shown thne pealiferntion is signif-
wantly hgher i . profors gastrites comparcd wath normal
mucosa, the highest median value observed in the aniral
mucoss of the major curve. Apoptoss rate was satiaically
loweer in both the mujor and the lesser curve of the corpus
ol M. prfen gustritis conpared with normal controls,

Or results agree with studies showing that i, pelort
wolorbzathon signllcamly increases cell proliferation raie
(912, 16195 In addition, we lave shown il imespec-
tive ol the presencs af W, pulard infeetlon, eell peolifemnion
is significamly differem between the differcnt anatomic
sites of the gedne muocosa, being highest in the antrum
o Boswest i the Fundus. Furthenmone, our dista shess it
the apoptatic rmie is significantly lower in the major curve
of the antrum and higher in the cardia, irrespective of the
presence of M. pylord, This inverse relntion berween pro-
liferation and apopiosis may be related 1o the prelerence
of gastne cuncer (or distal parts of the stomach,

Apoplosis pike was significanily decreased in the cor-
pais of the stomach in M plard gastritis, while a ot sta-
tlistically significant increase Wis observed in the antrim
wnd in the cardin of the smme putienis compumed with nor-
minl mrscosa. Fublished datn regarding gusirie cell ppopio-
sas and H. gy nfection ane controversial, Melodvefer
srvtiri has been ssocimed with an increase in gastric ey
ithelial apopiosis in most stadies (4-8, 17, 1826}, How.
cver. inother studics, apoptosis was reponed as unchanged
{271 o even deereased (28) in the presence of M. pvlori,
o Moss ef of, reported increpsed apoptotic mites only
in the presence of cag+ M, pdord strains (170, Other in-
vestigators found a relatively higher proliferation rawe in
H_ pvlori-positive patients, within foci of intestinal meia-
Plasia (18, 19), associnted with o decnemsed ppoplotke nue,
Thus coulid contnbute 1o Heltoedwcter plori - msociated
gastnic crrcimygenesis, Due o dse small sumber (= 9)
of H. prvdiri- positive patiends, it was nol possible o stais-
tically cormelae proliferation amd spoptosis e with te
histologic features of the pasiric mucosa.

Our data suggest that there is a disturbance between
cell peoliferntion and apoptoss depending on both
Helcebaoter palori status and the anmomie she of the
gastric mucosa. [sthis evidence of a relatively different ef-
fect of Mellcobacter on the dilferent combination of cells
il glands throughouot the dilferent gustric compartments”
The different envirsnment in the antrum than b the corpas
(29 may also play a role in the way Helicobacter peleri
affects cell kineties in che differem ansomdcal siies of e
pastric museosa 1 also weems possible that the differences

1K)
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g amaborcal siles of the storch may reflect the
normal hisology of the stonach, althoagh the pathalao-
gists tried 1o inclede the same number of 1odal foveolar
wcells per section in the measuromenis.

In conclusion, our study nddresses for the hrst time
apoptosis avd cell profiferation in different analomical
sites of bath A, pador pastnitis and pormsal gasine muoos,
The detecied differences may play a role in the aleered dis-
tribution of precancerods of cancerous neoplastic leskons

i differemi sites of the stomach.
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Associgtion between Helicobacter pylori infection and acute inflammatory
demyelinating polyradiculoneuropathy

J. Kountouras®, G. Deretzi®, C. Zavos®, P, Karatzoglou®, L. Touloumnis®, T, Micolaides®,

D. Chatzopoulos® and | Venizelos®

® g paaini o Ggpntrvserpdyndingy, Sevesisd Wi Ol il Daiversity of Thyosobonil i " fepartoal of Mool ol Bt
wf Patholvgy, lppodrarion ogwigd, Flhemminonmi, Greeee

The aim of this study was to investignte 0 possible association hetween Heficobaerer
polerl infection and seuie nflammatory  demyelinating  polymdiculoneuropathy
(ALDE)L OF 17 consecutive patients with Guillain- Barmé syndrome (GBS, 13 patienis
[sax Temabes: mean age 50 & 24 years) with AIDF were investigated. Clincal status
wis gvaliated acconding G0 Hughes' seore, and electropliysdological lests were por-
Tormed within 2 weeks Trom discase onscl. Fleffcobacter prioed infoction was deieciod
histologically and serum M. pylorlspecific 1gG antibodics were analveed by ELISA,
Twenty asymplomatic patients (12 females; mean age 63 & 8 years), undergoing
upper gnslroimiestingl endoscopy for investigniion of mild ron deficieney anaemia,
served as controls. Helfeohaeter prlorl was Tound in 12 of 13 AIDP patients (92%),
and in 10 of 20 controls (30%6), (= 0,02} Elcrrophysiolopical siudies showed
demyelination in all AIDPF paticais. High levels of anti-#. polord gl antibodies
correlated with advanced chmcal status. Five of seven AP ||;|.{i.l:n!.\ will hlgh levels
of ant=fF, pyford 100 antibodics had delayed Powave lutencics, indicating affection of
proximal segments of peripheral merves. oo fer poford INFGCtion scoms 1o be more
frequent in AIDP patients. Anti-2f pefor titre niight reflect advanced clinical statue
Anka-fF Ir.nphu-d IgCi antibolics are also associaledd with involvenient of i .unhinrul

Keywords:

acute inflammatory
demyelinating polyradicu-
loneuropathy, autoanti-
dies, Ciwilloin- Barme
svndrome, Fleficodeter
prvliari

Boocived 17 Mlay i
Acoeptnd § July 2060

parts af periphernl nerves in ATDP,

Intreduction

Crintlltin- Barre synalrome (LIRS, an acule imimune-
medinted disease that wrgets the myelin and/or the
nxond of the peripheral nerves (Press of af . M001)L 1a
e foremosd cause of poute, peneralized, poripheral
newropitlie weaknews worlibwde. In Norlh Amerca
wndd BEurope, scute inflummotory demyelinating poly-
radiculoncuropathy (ATDP) s the commoncst obscrved
subtype of GBS, Moreover. the commonest antecedent
wnfection recognibed belore e omset of GHS 15 bevause
ol Campylobacier jejun (Hees and  Hughes, 19943),
which has also been associated with more sevene anonal
depenaration i Western patents. Nelioobater prlori,
wcalimiring the gasirke muscoma of mosl humans workd-
witle, mainly affecis olifer adolis in the developed
world, incloding Greeoe (The EUROGAST Swudy
Coreeuy, 1993 Peterson and Grraham, 1998, 11 s jesin-
wialed  with varous upper  gistoomniesimal  disease

L primal Jammis Ksani: M, MR Assownnie Professes
of Madi T dagist, B, F hau Sr My CLTE A
Thesaaloduki, hacsdama, Cargeos (861 = ) 2100 RorEIS; faa

b TR R, wemiall jansds s med sl g

© 20s EFMS
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(Peterson and Ciraham, 1998] and extradigestive vas-
citlar eonditions (Kountourms «f wl, 2000, W02, In
pariicular, I pelord b thought e be associated wath
the development of nutoimmune sequelse observed in
peripheral neuropathies (Komberg and Pestronk 1993
Chilsy e al. 1998) and GRS (Chiba e ol 306035, whene
uptoantibodies 1o specilic deural largels iImpar notive
nearsl function snd. furthermore, with auismmmuns
conditens like Sidgren’s syndrome {Armgoena er al.,
1999), and chronis open-angle glaveoma (Kountouras
ef af,, 20030, )

To dpte, limited dota suggest g male for i prdord os
amecedent Infection In AIDP in pamleular (Chiba
el af, N2 Therefore, we condocted this study 106
imvestignte o possible aaoctation between 8 pdond
imfection amad AIDP,

Patienls and mothods

OF 17 conscculive paticnls wath OBS. Tulfillmg the
dimgnostie erieria lor GBS (Asbury and Comblaih,
o). 13 patienrs  (slx femaless mean ape  of
S0 o+ 24 years,  rampe  VE-R0 yenrs)  with  ALLYP,
werording o chmenl and electrophysiolopeal critenn

(B
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(£ 1] 3, Konstilugas of wl,

(Ho er af, 1997) (group Al were studicd. Hughes”
functionnl grading scale score {Hughes of o, 1978)
was used (o evaluste the patienis’ clinical sintus
(prade O = healthy; grade | = minor signs or sympe
toms of pearopathy but mpnhle of maaial work;
prade 2 = pble to walk without support of » stick b
incapable of manual work: grade 3 - able o walk
with o stick, applionce, or support; grade 4 = con.
fined to bed or chair bound; grode § = requiring
assisted ventilatbon; amd grade 6 = demld), perfommed
by trmined observers, blinded o0 . poford findings,
dnily during hospitalizntion up io doy 300 All patienis
had a severe. monophasic illness. Within the fira
& lwws 'FIM-JIH,’I‘H!\\“ID. all Fnli.mlu pndlerweni  Uhe
endosopic procedure and serelogion] snd  cerchbro-
apial Muded (CSF) measuremenise. Thelr initkal cHnbeal
comditpon was  well-metdned,  aimd, allhuug,h evEen
putienis were bedrdden, oll the patienis were eating
per os: therelore, no intubation of nasogastrc tubes
were nevessany fiv e iirosluoed I"h.-l'ru;ﬂ'l_qmnhl,p;.—.d
tesis were performed within 2 weeks [rom the omsgt
of the discase. Norve conduction studies of median,
ubaor, commoen [nl:unw.l], atd sural perves were por-
formed by wang standard methods, The clecirodug-
nostic protocol for AIDP. as outlined previously
iAlbers o pf, 1985), wuas n.1|11|-'l.ll-crl. Merve comdug-
tion velosity, amplitude of the compound musch ac-
L paotential, Fowave response latency ae well ac
dintal motor bateney were studbod and vsed as elec-
trophysiological dingnostic criteria Tor the diagnosis
af AIDP (Ho ef of, 19970 Follow-up needle elec-
tromyography (EMO) wi porformed 56 woeks alier
the onset of the discase to distinguish  reduced
recruiiment swoondory bo diffuse combuciion hlock
from nxonnl degencrnnon, Blood and CSF  were
ewamined for presence of viral, Borrelio burgdosfer!
and syphilis infectlons. All patients undereent sero-
logical et For mycoplisma,

The control subjects (group H) consised af 20
msymplomatic  patients (12 femles;  mean  uge
63 & K wears, range 44-T0 vears), who were underpo-
ing upper gastrointastinal endoscopy far the investiga-
ton of mild iron deficiency ansemin, with normal
resulis. Mone of the subjocts haed received any reat-
mentl, like FeS0,, befare the dingnosis.

ALl 33 patienits (13 ATDP patients, 20 anaemic con-
wraks) underwent elective dingnostic upper gasiroinies-
tinal endoscopy  after informed consent.  Faclusion
eriteria hiwve boen previously reporfed (Kountourss
ot al., W2,

The stndy was desdgned acconding 1o the principles of
the Declarmion of Helsimki (19640, ond the stody pro-
tocol was approved by the local ethics comminee,

Study design
Helicobacter pyloni detection mathods

Subjocts reporicd al P aw aller a 12-h lfasting. Intra-
venous sedation with midazolam (3-10 mgh was given,
and stamdard upper gastrointestingl  cneloscopy was
performed with @ Toraand viewing videoscope (O1ym-
pus CE 0197 Opto-Blectronics Co. Lid, Tokyo, Japan)
o dentily evidence of macroscopie aboormalities,
Simulinneosushy, three Mopsy specimens were obtnined
from the antral reglon within 2 em of the pylorie ring
and three from the corpus. Chne biopsy specimen from
each site wos wsed for rapid urcnse shide testing of M.
palord infecton (Clfnesi: Deha Wes, Draper. UT.
LisaA), and the other two biopsy specimens were ploed
in 1% formalin and submited for histologionl exam-
i Before end v, venous blood was drawn
from euch patient for serologieal testing of N, pelori
1gts nmibodies. Sern were stored ot =20 Ffor annlysis
of 1gG antibodbes against M. prlorl as deseribed provi-
osly (Kountooras, 1Y, Kounbooras &f al, 2H2)

Biogay ureass tosl

Each biopsy specimen was placed in o tube containing
05 il of 1% uiea in devaksed water to which luad been
wdded two drops ol 1% phenol red as o pH imdscaior
(CLCHest; Delia West), The biopsy specimen tesi was
ik s described previoushy {Kountouras er ol 20021

Hintopathology

All spocumicns were st wiih Ila:mnlu:l.yllri sl
cosin, For delection of #, pylerd organisma Cresyl fas
wiolet andjor Chieman stabns were preferred. Moreover,
micstimal mctaplasm was cvnlumiod wiith Aloan bl

stain. The same experkenced pathologist (1Y, ) assessed
all specimens, Being unaware of the other determinants
of the . pyfori sintus.

Helicobacier pyion serology

Helicobacter pifori seralogy  aatos was  determined
paing @ commencial  eneyme-linked  mmunosorbent
assay kit (Elas, Osceala, W1, USA), as described pre-
vioualy (Kountouras o al., 2002),

Sintistics

For comparison of the age (vears) beiween ALDEF
patients and contral subjecis the Mann-Whitney L-ten
wins wsald, whereas for pemsder the Fisher exoct st was

o SO0 EFME Fampanan o smad ol Mdeproegy 13, 3% 103
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applied. The lotter tesl wos alwo wsed 10 compare the
prevalence of M. palerl infection between AIDP pa-
tenis and contral subpecia. Chlds ratos amd 25% con-
Tderwee imtervals (C1) were alzo calouluted botwoeen these
two growpd. Significance was set al /' < D0F,

Results

Mean age and sex rodion did nod differ between AIDP
patiens and snacmie contrals (Table 1), Helfcobacier
prideri infection wos disgnosed in 12 of 13 AIDP pa-
tents (2% ) and in 10 ol 20 anaemie controbs {300, oy
confirmed by 1the presence of . pyfard bacterin hisio-
logically [£ « 002 odds ratio 120, 95% confidence
tnterval 1L.7-8A0O]  Helicobacter  prfarfspecific  1p0
antibodies were detected in serum by ELISA in 120l 13
(92%) AN patkenis and §n seven of 20(35% ) ansemic
comtrobs (= 0088 b,

Clinkeal sintus (Hughes' sculeh days of progression,
demographical and dectrophysiologeeal characternsises,
us well as serum anie- M, prford 1plh levels in coch patient
are ahown in Tahle 2. High levels of anti=f1. pylord 1gG
anliboadies wsually correlated with a more advanced
climcal simtus (grode 4 m Hughes' scale), Frve of soven
paticats with high bevels of ami-ff. prfor 1gG ant-
bodics hid delaved Fowave latencies, indicating affocs
tign of proximal scgments of peripheral nerves, One
patient (no, Th was admined 1o ICL on the 16h day
prrst-sielmibssaom becouse of respinmtory complaaiions,

Electraphysiological sindies showed a pattern of
demyelination in all patlents with AIDP. More speci-
fically, conduction studies showed reduction of con-
duction velocity (moor conduction velociny: 88 = 555
of nomal mean valoe sensory comduction velochy
M o= 4% of normal mean valae), lil':lﬂ_'\- ol Ferespainse
lntency [98 + 3% of the upper limit of nommal value
{ULN), reduction of lemporal disperion (62 = 6% of
normal mean valuel, as well as prolonged distal latency
(89 L 6% of ULN]L Al values arc caprossod as
mean = S0 Sensory nerve aclion potenlial of sural

N prlan) infection in AlDP 141

nerve was normal. Conductien study resulis from
individual perves were expressed as percentige of nor-
mal mean value Tor each nerve amd then average for
molor and scnsory nerve valucs, In addition, individual
electroadingnodtic evaluation was reviewesd 1o determing
the spovific eriteria for demyelinalion. Al AIDP
putients had conduction abnormalities of at keast two of
the ahove-mentboned conduction parameters ino wo
merves of Iwo abnormalities 0 thres lesled  nerves
{median, ulnar and peroncal perves), Values of 2 5D
above the mean were copsidered abnormal. Meedle
EMC findings were normal

The dewmiled elecirophysiological femures of the
pathents are ahown in Tabbe 2. These results are the
hullmorks showing that demyebnution was the pre-
dominant type of peripheral nerve damage in our
atkinis, From the  above-mentonesd  comdustion
armmeters, we ohserved thit Five of seven patienis ino
k6.8 % 1L and b2 potkents in Table 23 with very
Iiigh levels of ants-#. prloed Leli antibodies had delayed
Fowave latencwes, indicating the alfection of proximal
sepmienis of peripheral nerves,

Discussion

Basod om histological analysis for the documentation of
I, priort infection. the present study suggests an
association between M. prlori infection and AIDP. In
our Cireek cohort, 12 of 13 patients with AIDP (92%)
exhibited histalogicnlly proven M. pylor infection.
whvirreas the mte of infection was significantly lower in
the anuemic control group (50%), The prevalence of
I pyford infection  in our control group is similar to
that repaited by other Investigators when using sero-
dlﬂpl.'nlll: mssi s B evailupie Cireek cohoris aod other
ethnie populations showing a lrequency distribution of
F-02%.

Owr study bas relied wpon histology for e dogu-
mentation of M. pyledd infection, Although calivre is the
thenretical goll sandand lor delection of the bacler-

Table | feiicrsva nor pokerd porilisng
dewesed by BLISA b serum, ans] by
Bmilodogy 10 patmdis wikh AIDF amd anapes
controls

Ape {yrarah, msan {iimg)

Bou [T TN )

Prescogy of . prfori by

ELISA (Tp0 =10 U'mily

Himabopienl presenee off 7. pisken
Todal M. pulri-grmibive cass

Signifcance

AL Cangnbe
im = 1) (CRE ] ] L Ehds radio (RASLT)
L - LA ] Ay

[LLE 1] 44 T

T A12 NS -

120 TSN aosl ILF NG00
20 (LTL iy 1200 0.7 -Rii

12 v LT ] ons [EU R AL

FLISA, roymedinkod immmmnenrhos sy, AT, soie oflamemaiary dompelinaing

Py ko b urspa

“Lihprsm ksl min apphcshie
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s, o Deps Boen shoswn thatl thore ooan eyscllent cor-
relation with hisological  identificaton  {Weinstein,
!W.‘j. Therelore, for ol civalses, mncosal 'h;npq' anmd
Tsdobogee cxmmimmtion of the specimen For the prescmoe
of If. priori and gasritis is the wonul gold standurd for
disgrosic of I, polord infection (Weinstein, 1993;
Peterson and Cirnham, 1995) However, an upper gas-
tralnteainal endoscopy I required 1o obinin specinsens
for histology or culture of &, pyleri and this method is
costly and sometimes uncomforable for patients.
Thercfare, for screening porposes and/or fallowing up
the eflicacy of I, palord reatment, no-invasive tests,
such ns & breath test or serological detection ol Ipi
antibodies o I pplesd moy be preferable.

Although our resulis did show o significant imerease
in serum T3 anti-H. pelord levels in AIDP patients
compared wihh comrals, the diagnostie significance of
this test s himifed becouse 1 does pol decnminte
between curreni and ol infections (Meyver er ol 19}
amd b requires fnvasive sampling of bloml (Kouniouras
et al, NMIE). Therelore, the endoscopae gustoie mucosa
histologic snalysts seems o be the most relinble diag-
nostic procedure for N, peded detection,

The association belween M. pylori inlectismand gastne
autoimmueity s now well established (Paremie o all.
20000 It is relevant bo note that FF pyderd infection is
msmocied with ihe !3nt|nm-ia of pnridnJ ol auionnis-
boxlics thut cross-react with the gastric mucose (Croinin
et wl., 2001 ), and. alter eradication of the infection. per-
arel mind cominbuie to the recurreni anibral chrome B
trigis and intestinal metapksia. Morcover, scrum parictal
coll sutoantibodics correlite with anti-fF, pylerd antibody
titres { Basso of of , 20000, Therclore, e serologeeal titre
ol ant=F. priorf seemis Lo reflect the autokmmuinily stiatus

that vorrchiles with pastrw mecosal ateophy, thorehy
indlirecily offering evidence of the severity of histologicul
in.ﬂ:lmm.:lnnrr :hnnu,ui [Sl'u.'ll bl 10573,

GBS s oan acule illiemmaiory pobyncuroradicalo-
mathy, which i consldered 1o be caused by sutaimmune
procedses, trigpered by o preceding bactenial or viral
infection, Autoanubodies to specific neural teegens have
been found 1o impair aative neural funetion. A number ol
-1il|g}t.- nn1_|va,¢r|i¢ structires hinve been lu.luea.hpd. 1o be
targeted by the immuene system. Although studies have
shown that GBS ks frequently preceded by acute infec-
s ilness § Mishuand Blaser, 1993), the exoct trigger af’
GBS is unknown and n specific immunological explan-
atlon has not boen found. Tt ks probably that immune
respomees directed fowarnds the infecting organisms ane
invalved in the pathogenesis of GRS by cross-reaction
with neural tleaues. The knfecting orpanism induces
ilulrmll'r:lmlllur]luiurilnlmlr!mqummllml,'hﬂuumui
the shaning of homologous epitopes imolecular mim-
ery b cross-react with ganglioshde surfice components of
perpheral nerves. Immune resciicis against angel op-
topes in Echwonn-cell surliee membrane or myelin result
in AIDP. lnerestingly, molecular mimicry of hos
sbrutiines by he siccharide poition of lpopolysoacha.
rides of the gastrointestinal puathogens O fefunl and
M pvterd are thoughi to be connected with the develop=
mwent of suiormmune :cquqhz abmerved i GES { Msho
amd Blascr, 1993),

Our results indbeate that: (§) the serum high levels of
anii=-Af paford Tpl anbibodies olosely correlate with a
mere advanced clinical status, and (i) clevations of anti-
H. priori-specific 1pG anibodies are associibed with
involvernent of the prosimal parts of pernpheral nerves in
ATDT (as it was found in five ATDP patients). These re-

iy FO08 EFME Eurcpean Mol of Mooy 13 130143
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sults are in accordance with previous data demonstras
ting: (i) porsitive antibodics 1o VaceA of M. podiecd 0 the
CHF in six of cight patkents with ATDI, and (1) delayved
Fewnves latencies in two of three paticnts with AP and
positive nntibodies s YacA of /. peford inserum (Chibo
er o, 20025, Morcaver, it his recently been reported than
thi target modecules of the specific antibody againa
VacA m the CSF obwined from patients with GBS are
prahably asswoclated with some componcnts of the pers
ipheral perve myeling thereby suggesting o potential nole
in the immune responses of patients with the demyeli-
nating form of GBS (Chiba or al.. 2003),

I vies of the absove-mentoned data, i m |uw|.'||'||l: T1]
suggest that the ineremsed titre of anti-N. pylori Igli
antibodies observed In the serum samples of AIDP pa-
rensts muny anckireetly offer evidence Gor a male of §. padord
in the cuscnde of events of the dumoge ol the myelin and)
of the axcons of the peripherl nerves. An inleresting
correlabion is the olwervation Ul anbi-M. pefors 1p
antibody tire appeared 10 correlaie with the sovenity of
the clinical status amd invobvement of the proximal parls
of pempheral nerves in AL pateenis, Meverihelews, Tu-
ture studics on larger AIDF cohorts are needed 1o sup-
rort the hypothesis that the presence of Tel antibodies 1o
H. prtori may adversely miluenee progression of ALDE
neurapithy and whether there ane changes in the v of
anti=M, paderr Ipla antibuosdsca duriug Eli= I‘n.n]l.m.r—u[l viaite,
wnwe ]l e posaablily Uhat thesechnnges may be rellabed
1o the clinkeal sutus e the same vime, I o causal link
heetween 8. pudord infection and ATIIP & confirmed in the
future, this moy have a major impact on the pathophys-
lalogy and mansgement of ATDP
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Gastroesophageal Reflux Disease and Helicobacter pylori:
Lack of Influence of Infection on Oesophageal Manometric,
3- Hour Postprandial pHmetric and Endoscopic Findings

John Maschos, Gearge Koukinkis, Nikoleay Lyraropoulas, Elenl Efremidou, Eustratios Mallezos, George Minopoule

Medical School Democritus Universily of Threce, Alexandroupolis, Greece

Abstracl

Alm. Te investigate the relationship between
Helicobacter pylon and gastro-cesophagen! reflux disease
aceording to manometric and pHmetric findings. Method,
Fifty-nine comsecutive patients with reflux symptoms and
endoscepic evidence of mild oesophagitis, were recruiied,
Manometry and ambulalory pHmetry were performed in ol
patienis, as well as the 3-hour posiprandial pHmetry, as a
more flexible and well tolerable 1est. Resalis. There were no
significant differences between Helicobacter pylori positive
end negative patienis regarding age, sex ratio and
endoscopie severily of oesophagitis. There was no
difference in prevalence af abnormal pesophageal perisealsis
between the two groups (Fisher's exsct test, paMNS).
Differences were also not found regarding lower
ocsaphageal sphincter pressure between the two groups
{mean P .. 12.B6£4.39 mmillg and 13.124.6 lmmHg
respectively; p=0.820). Finally, the mean values of
DeMecsier score were 60, 18+48. 04 and 676425104
respectively (p=0.576). Conclugion. Helicobacter pylori
infection does not influence oesophagenl penstalsis, the
lower oesophageal sphincter pressure and the scidity of
refluxaten into the sexophageal lumen, in patients with
cstablished gasiro-ocsophageal reflux disease (esophagitis
grade A and B).

Key words
Gastroesophageal reflux disease - Helicobacter pylor -

3-hour postprandial pH monitoring - ecsophageal
manomeiry - DeMeester score
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Metoda. Au fout itudiagi 59 pacienti co simptomatologie
de reflux 3i modificari cndoscopice de esofagitd ugoard.
Pacientii au fost examinaii ambulator prin manometrie i
pH-metrie. A fost urmaritd pHmetria I 3 ore postprandinl,
fiime urm text mai flesibd] gi mai bine taleras. Resiltate. Nu s
existal diferenle scmmificalive intre pecicniii Helicobaster
pylori pazitiv gi cei Helicobactar pylon megativ privilos la
viirstl, sex g1 severiinten esofagitel determinatd endoacople.
Frevalenia penstaliismului exofagion anormal Intre cele doull
grupe nu a fost diferiia (testul Fisher, p nesemnificativ), De
ascmenca nu ow cxistal diferenie intre cele doud grupun in
ceea ce privegie presiunea sfinctenilui esofagian inferior
{Pyy=12.B0+ 4.61mmHg §i 13.1& 4.6lmmHg respectiv ;
p=0.840). Valonle scorului DedMesster au foet 50,184 48 04 5i
6764 §1.04 respectiv (p=0.576). Conclusli. Infecfia cu
Helicobacter pylori nu influen-jeaza severitatea esofagited,
perivtaltica esofagiand, presivnca sfincleralor cxofagian
inferior 5i aciditatea reflusului esofagian la pacientin cu boald
de reflux gasire-esafagian.

Introduction

Helicobacter pylort (Hp) has been demonsirated fo be
the astiolugical fectar in gastrointestinal diveasss swch as
gaxiritis, peptic uleer, mucoss-sssociated lymphoid tssue
{MALT) lymphoma and gestric adenccarcinoma, Despite
the reparts that reduced acid secretion related 1o Hp corpus
gastritis might protect patients from reflux oesophagitis and
the reports of reflux oesophagitis occwrring after Hp
eradicalion, the pathogenesis and passible relatiorship af
Hp infection with reflux oesophagitis remaing controversial
().

Symptoms like heartburn and scid regurgiation are
ususlly sufficient 1o verify the diagnosis of gastro-
oesophageal reflux discase (GORD) (2). The test used as
gold standard to confirm and quantify the gastro-
oesophageal reMux, is ambulalory 24-hour oesophageal pll
manitoring. A limitation af 24-heur pH menioring 15 low
tolerability (3}, Moreover, patients canmol keep the probe in
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Moschon or af

fior 24 howrs (4) and 8 shamer pH monitoring may be beneficaul
on thal aspect.

We evaluated ocxophageal function between Hp positive
and Hp negative Greek patients with endeacopically
established GORD, The 3-hour postprandial oesophageal
pH monitoring was introduced as a more flexible and well
tolerable test to quantily GORD in this group of patients,
The aim of this study was fo investigate the relationship
between Hp mfection and refux oesophagitis according 1o
manometric and pH menitonng findings.

Material and methods

Fatients

Filty-nine consecutive adult patients (31 males and 28
females) with weekly reflux symploms for ot least one year
and endoscopic evidence of Grade A or B erosive
ocsophagitis according to Los Angeles classification (5)
were recruited in this study.

Exclusion eriterta ineluded cuspected or canfirmed
malignant disease, pasi gasiric of ecsophageal surgery, more
severe grade of oesophagitis, previous Hp eradication
therapy, primary ocsophageal motility diserders,
anticoagulant therapy, hialus hemia (independent factar
contributing 1o GORD), pregnancy or lactation and age <16
years. Pavients wiih any condition likely to result in poor
compliance wers alao exeluded from the study, All patients
had stopped acid suppression therapy {four days
beforeband for those taking antacids, one month beforehand
for those using H -receplor antagonists or proton pump
inhibitors), and underwent o four-week washoul period
during which medications that affect motility were tapered.

Standard upper postrointestinal endoscopy (Fajinon
250 HR endoscope) was performed a8 3 am_ after a 12 hour
fast, in order te evaluate prescnce of oesophagitis. Reflux
oesophagitis was graded A (leastsevere) o D (most severe),
sceording to the Los Angeles classification, Biopsies were
obtained and processed for histopatholegis study (two
samples fram bath antrum and body) [by Giemas staining)
and rapid urease test (two samples from both antruem and
by} [CLO tem).

Oesophageal manometry and 3-hour ambulatory post-
prandial sesophageal pH monitoring was performed n all
paticnis after obtaining their informed consent for the study.

Manometry and 3-hour piestprandisl pi-monitoring

study

All patients perfermed ocsophageal manomerry and 3-
bowr postprandial oesophageal pH monitoring within three
duys after endascopy. Aficr an overnight fast cesophageal
manomeiry was performed using B channels, low com-
plisnce, pneumahydraulic perfused manomelric assembly
without sleeve sensor (manometric pump-modst PIP-4-855
Mui Scientific). The manomeiric assembly was passed
wansnasally and the position of the lower esophageal
sphincter [LOS) wai determined using the siation pull-
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through technique at 0.5 cm intervals (6). Manometric
cxamination of the LOS also scrved as o guide to cormect
placement of the pH catheter.

After removal of the manometric catherer, a
manocrystalling antimeny pH catheicr was passcd
transnasally and the electrode was positioned 5 cm above
the proximal margin of the LOS, The clectrods was calibrated
in huffers with pH 4 and pH 7 before each study (pHmery
UPS 2020, MMS- Medical Measuremend Systems BV), The
3-hour ambislaory postprandial ccsophageal pH monitening
study was then corried oul. Palients were encouraged to
avaid coffee, alcohol, frait juices, smoking and sotacids aml
gtherwise imstrucied (o ke meals and work according to
their daily reutine (7). Data acquisition was performed using
n portable solid-state data logger. The sian of a reflux cpisede
wat defined as an esophageal pH below (he threshold of
4.0, and the end as an increase above pH of 4.0, Parameters
of esophagen] ncid exposure included ihe DeMeester scone
and the esophageal acid exposure time (percentage of time
csophageal pH <4%), In our study, reflux was defined and
quantified using the DeMeester score (B). Somi-automuted
analysis was performed with the aid of conunercially avallable
software, A eingle investigator (TM) performed all annlyses,
Abnormal gastro-ocsophageal reflux, or & pasitive test was
defined as DeMeaster score above 14.72.

DeMecsier score, which was the baze of the carrelation
belween the subjects, 13 o complex index that takes into
secount the % of total time with pli<4, pH<d in uprighi
position, pH<4 in supinc posstion, the number of reflux
episades with intre-oesophageal pli<d, the number of reflux
epizedes with intre-pesophagesl pH=4 with duration over §
minules and the reflax episcde with the greatest duration in
minutes. DeMeester score is 8 complex index that iakes inio
account all the sbove parameters for the eligible durstion of
the study (7).

The gold standard to confirm and quantify the gastro-
¢I‘.WPI‘II-I¢I| reflux, 15 mbulltﬂi}f 4-hour oesophageal pH
monitoring. A limitaton of this study is low tolerabality and
a shorner pH monitoring may be beneficial on that aspect.
We decided to perform the 3-hour oesophageal pH
monitoring o quantify the gastro-esaphageal reflux divease,
a shorter test sufficient to confirm and quantify the
gustrocosphagenl reflux disease with the same sensilivity
and specificity 1o 24-hour oesophageal pH monitoring (4).

Starivtical amalysis

The statistical analysis was performed using the 3PS5
for Windows package (version |1.0, SPS5, Chicaga, IL). Data
we presented as meanstSD, means with 95% Cl or median
values with 5 and 95* porcentiles when appropriate,

Resulis

Thirty patients (15 males and 13 fomales; mean age
45, 1041239 years) were Hp negative and 29 patients (16
males snd 13 females; mean age 38.93£12.55 years) were
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Hp positive. There were no significant differences between
the two groups regarding age, scx ratio and endoscopic
severnity of GORD (Table I}

Table | Bascline demographic, endascaple, manametrie and pH
rlu:miﬂwin; dain for Hp positive and Tlp ncpti\'t paticnts

Hp poailive Hp nagalive
Na. af patiests % I
Agr, yeaty U FSER L] 45, 1412.29
meand S0 (range}  (11.85) (14.87)
Males/femates 1613 15014
Deiophagitis gade a3 1814
ABH
LOS prenure (P,) 1206 12,10

mmHg mean (3% (11.18-14.53)) 1L37-14.57)

cn
DeMeaiar sore 69,38 67,64
mean {95% €I} {42.1-78.64) (44,58-04.70)

Abnormal baseline oesophageal manometry (shadrmal
contraction duration, wave amplitude, and wave
propagation) was observed in 13 Hp negative {43.3%) and
13 Hp pasitive (44.8%) paticnis. There was no difference in
prevalence of pbnormal sesophageal peristalsis betveeen the
twies groups (Fisher's exact test). We ales found no difference
regarding lower ocsophageal sphincter pressure (PLOS)
betwesn infected and non-infected patients (mesn P
12564439 mmiig and 13,154 61 mmHg respectively; p=
0240}

Abnormal oesophageal pH monitoring (DeMesster scote
sbove 14.7) was observed in 54.7% of the paticniy, The
proportion of abrormal cesophagesl pH monitoring was
£2.8% and B6.7% in infected and non-infccted patienis
respectively (non significant). Therefore, Hp infection did
not correlate with an abnormal cesophageal pH menitoring
(odds ratio, 0.74; 95% CI, 0. 18-3).

Wean values of DeMeesier seore were £0.38248.04 and
67.54151,04 for infected ond non-infected patients,
respectively (independent Student’s 1-test, p=0.576).

Discussion

In this study, we compared the manemetric and pHmetric
characieristics of Hp positive and Hp negative patients with
established mild reflux oesophagitis in order to evaluate the
possible influence of infection on these parameters.
Although 24.hour sesophageal pH monitoring is the gold
sandard methed for studying GORD, this is difficuli o
perform in » large number of patients due to poor complisnce.
We used the 3-hour postprandial cesophageal pH
monitaring in this study, as more flexible, well iolerable and
equally sensitive method (4). The possible relationship of
Hp infection ond GORD remains controversial despite much
published data. Some studics found no difference in the
prevalence of Hp infection between patients with GORD

and healthy individuals (6,9) while cthers have shown &
significantly lowes prevalence in paticats with cesophagitis
(10).

There are several proposed mechanisms through which
Hyp can contribute 1o the pathogenesia of GORD. There is
the concept ihal the gastric inflammation of the cardia may
lower the threshobd for transient relaxationof LOS by alicring
the sensilivily of vagal sensory receptors {11). Hp gastritis
is sccompanied by relesse of nitre oxide, cylokines and
prostaglandins (12}, This can also sensitise afTerentnerves
ond redoce LOS pressure {13) and promate damage to the
adjacent pesophageal mucosa. There is good evidence i
indicate that the excessive preduction of prostagiending in
reflux oesaphagitis drives a vicious eyele of LOS
dysfunction, reflux, mocosal inflummation, sggravated LOS
dysfunction and furtherreflux { 14). On the ather hand, it has
been proposed that predominantly antral Hp gastritis is
associated with an augmented gasirin release. At least in
some palicnts with GORDD it is possible that increased acidity
along with a higher volume of gastric juice may aggravale
refluxdisease {15), About 50% of the patiente with GORID
have evidence of delayed gosiric empiying. Aniral pastritis
may interfere with gastric emptying (16,17). Some srudies
suggest that Hp positive dyspeptic subjects have
ahnormalities of gastric motor function (18] bul dataon this
subject are quite controversial {18,19,20), Direct damage on
gesophagenl mucosa could alio be caused by bacterial
factors such az ammonia derivaies, cylotoxin and
phospholipase (17). Although Moayyedi P et al. showed
that 1. pyloel ersdieation therapy docs not seem io influence
relapse rates in GERD patients (21).

There are severa! proposcd mechenisms by which the
bagterium might protect against GORD. Hp releases
substanees that inhibit gasiric acid secretion (22.23). Hp
generates large amounts of smmaonia (24) which has o
neutralizing cffest at gastric pH decreasing the cormosive
potential of the gastric juice refluxing into the ocsophagus.
On the ether hand, ammonia lcads (o 8 profective adaplation
of gasiric mucoss in rals (15). As ammania appeart in the
gastric juice refluxing into the cesophageal lumen, it s
conceivable that ammonia can also lead 1o a protective
adaptation of the ocsophageal mucosa. Severe corpus
gastritis is ussociated with lower acid ourput. This effectis
probably mediated by eytokines such ns interleckin-1, by
nittic onide and a loss of M3 receprors (26,27}, Moreaver,
Hp gastritis may progress to multifocal atrophic gastritis
with the destruction of gastric glands and hypochlarhydria
(28). In Hp positive patients with reduced ncid output a3 a
consequence of corpus gastritis the infection is axsocined
with raised serum gastrin concentrations. Although
controversial, gastrin, éven in physialogical concentrations,
may increase the LOS pressure and provent the
gastroesophageal reflux (29} The topography of H. pylen
gastritia could be the crucial point. Antrum predominant
gastritis pggravates reflux disense whereas pangastritis or
corpus predominant gasiritia proteets the oesophagus
against damage by gastrc juice.
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There have been several studies, using oesophageal pH
momtorng and manometry to delineate the relationship
between Hp infection and GORD, Whu et al. studicd paticnis
with erosive oesophagitis and controls without reflux
disease. There was ne difference in the cesophageal acid
expasure of the severity of cesophagitis belween Hp poditive
and Hp ncgative patients (30), Hp infected patients had
decreased amplitude of distal peristalsic and lower basal
pressure at the LOS, They concluded that fuiled cesophageal
peristalsin was significantly more prevalent in Hp positive
patients. Our group found mo difference in ocsophageal
peristalsis between Hp positive and Hp negative patients
and no zignificant difference of the lower oesophageal
sphincter pressure (P, ). Feng et al. investigated 20 patients
who underwent 24-hour ambulatory oesophageal pH
monitoring 1o confirm the diagnosis of GORD (31). Their
LOS pressure was measured by ocsophagesl manomeiry.
Fasting seram gastrin was determined by radioimmunositsy
in 13 patients. They were divided in two groups according
1o Hp status, There were no significant differences in LOS
Pressure and DeMeesier score between the iwo groupa,
The findings of thes study (3 1) are similar o eiers. Gisbert et
al. evaluated the relationship between Hp infection and the
presence of oesophagitis on endoscopy and abnormalities
on 24-hour sesophageal pH monitoring. They concluded
that Hp infection was not essocisted with GORDY (32). Tefera
et al, estimated the effect of Hp eradication on ocsophageal
acid exposure. PH studies were performed before and 12
weeks afier eradication therapy in 29 subjecis (33). They
found mo change in total time of pH<4 in patients afier
eradication and concluded that Hp infection does not
mfMuence GORD. Finally, Fallone ot al in & recent study
demonstrates, using excellent GORD quantifying measures
including validated sympiom severity scores, endescopy,
and 2d-hr pHmetry, that no significant differences exist in
clinical or laboratery-related GORD mani festations belween
Hpeinfected and non-infecled GORD patients (34),

Current evidence-based recommendations suggest that
Hp should not be treated with the intent to ither improve
reflux symptoms or prevent the development of reflux
complications {35), However, if patients are to receive long-
term acid suppressive thernpy, they should be tested for Hp
wred treated if positive, to reduce the rizk of PP induecd
atrophic gastritis (36). According to our findings, Hp
infection docs not influence the severity of oesophaginis
{in patients with mild esophagitis), the ecsophageal
peristalsis and ihe lower oesophageal ephincter presiure
as measured by oesophageal manometry and the acidity of
refluxates inlo the oesophageal lumen as measured by
Y-howr pmbulatory posiprandial cesophageal phl moRi-
toring.
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Abstract The prevalenee of Helicobacter priori infeetion
ways cvaluated in 120 patients with chronic idioparhic neu-
ropenia (CIN), § patients with monoclonal gammopathy of
undetenmined significance (MGUS) associaed with CIN,
and 74 age- and sex-matched noemal volunieers, all derived
fron the sahe geegraphical area. The purpose of the study
was 1o investigale the possible causal rebasionships of 14
pvterd infectim with the developaent of MGUS i CIN
pukicnls. We toand tha the prevalence ol 7L pndord infection
wits elovited to 69.2% in the group of CIN patients, 100%
i the group of paticats with CIN-associoted MGUS, and
32.4% in the group of control subjects. No stavistically sig-
nificint difference. however, was fomnd i the provalence
of £ grefard inlection belweon CIN paticats with concom-
itant MCGUS and CIN patients without MGUS, no resolu-
tian ol the gammuopalhy after eradication ot the bactenam,
no significant rise in the titers of serum anni-fi. priord -
fibtulies, and no formation of sn abnormal precipitution
fine in immunoclectrophoresis using @ saline extract of
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NCTCII368T I, priord reference strain as antigen, We cone-
cluded that there is no evidence that /£ pylort intection is
the cause of MGLUS in CIN paticnts.
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Manocional gammopathy of undetermined signilicance
(MGIUIS) - Helicobacter pylori inlection

Introdection

Moneclonal gammopatby of andetermined signilicance
{MGUSH s a widely used term indicating the presence of o
monuclonal spike (M component) in protein clecteophore-
sis not associated with any lymploplasmacytic neoplasn.
The condition is mare frequent in alderage groups and may
be transformed W0 mulliple myeloma or W a related ma-
lignancy at a rate of 126 per your {3, 4). Hs cause 15 un-
known. but a recent study has suggested that MGUS may
be occasionally due to Helicobaiter pudori nfection since
eradication of the bacterium with gntibiotics has resulted in
nomatication of the clectrophorogram it aboul 28% of a
series ol MGLUS patients | 5], Towever, Rajkumar et al, [14]
did nor find any significant difference between paticnrs
with MGHS and nermal controls in /L pydori seroprova-
lence nor did they demonstrate resolution of the gammep-
athy atler 11 pufori cradication.

Studies in our department have shown that chronie id-
iopathic neutropenia (CIN), a granulocytic disorder mainly
due 1y impaired neutrophi! production in the bone marrow
andsor enhanced neutrophil exteavasation in the peniphery
17, 9], is associated with incrcased prevalence of” both
MGLUIS (K] and Zf. priori intection funpublished observa-
tions ). The relationship, 1Fany, beiween £ peford infection
anid CPN-associated MGUS is unkrown, The current study
was undertaken to investigate the prevalence of 4 puford
mfeehion ind relatively large number of CTN patients and to
search for possible causal cfiects of # ppdord infection i
the developinent of CIN-associated MGUS.



ZENOTAQXYEY MAHPEIZ AHMOZIEYZELX EAAHNQN EPEYNHTON

KR
Péﬂients, materials, and methods

Paiiciy

Among 214 CIN paticnts remistered i our Neutropenia
Uni. MGUS was diagnosed in ¥ palients. suggesling a
propurtion of 3.74%, Data from six of these patiems have
abready boen presented elsewhere [8], The addition of two
new cases heren did not change the overall prevalence of
the disoreder within the CTN patient population. Seme elinical
and laboratory characteristics of these patieats are shown in
Tablc 1,

A total of 120 CIN pativnts, 24 men aged 29 75 years
(medinn: 548 years) and 90 women aged 15 76 vears
tmedian: 52,5 yeans), were ovaluated fnr Tl pvlard intee-
tont. All patems tulfilled the dizgnostic creria of CIN
applicd in ot depantment as previously detailed [9, 10).
The dunnion of the disease 1n CIN patients ranged from 4 1o
168 month: with ¢ median of 72 months.

As conbrols we evaluated 74 bealthy volunteens, F6 men
aged 32 63 vegrs (median: 47,5 vears) und 38 women aged
29 72 vears (median: 30,0 yews ) No statistically signit-
teant diflerences were found between CIN patients and
u)ntroi subjocts for age and sex distribution as judged by
the v~ test. The ﬁud\ wis approved by the Ethics Com-
millcc of the hospital and informed consent was oblamed
from all subjects stndied.

i

Biochemical parameters

Serumt and urine proteins, protein clectrophoresis, and
serum immunoglobulin levels were evaluated in the Lab-
oratory of Biochenustry of the hospital employing the res.
pective conventional metiods, The type of M component
wus determmed with immunofixation using specific tabbit
polyelonal anti-humian 1gG. TgA. and [pM antibodies
{Paragon, Bacaces, Athens) The agar gel technigue of im-
munoeclectrophioresis was used 10 evaluate the amiibody
content of the M components against a senicated saling
catniet of eoltured 27 pudort bactens (NCTCLUIGT refer-
SOCE Strai)

Bleteation of M. pyforr infection and £ plon
eradication

Diagnosis of 14 oy forf infection was based on the pomn m
nF«IL least 1wo of five diagnostic tests applied, ic.,
urcase breath test, Cumypndobacter-like organism (CLO)
test, histologic detection of the bacterium in gastric mucos
biopsics, and increased tters of seram anti-fF puvlori TadG or
lgA antibodies {above 30 Umily (Pyloriser EIA-G 1T and
FlA-A I, respectively, Ovion Dhagnasica, Espoo, Fin-
land). The therupcutic regimen applied for emdication of
the buacterium included clarithromyein (1 giday). amaxi-
cillin (2 giday), und omeprazote (40 mg/day) lor 10 days,
Omeprazole {20 my/day) was ulse admimstered tor 20
additional days.

Statistical analysis

Homugencity of the populations studied was 1ested with the
v test, Numerical data were avalyzed using the Mann-
Whitney nonparamatric 1 west. A probability cqual to or
lower than 3% was considered as statistically signiticant

Results

£ petori infoclion was diagnosed in 83 of 120 CTN patients
studied. suggesing a proportion of 69.2%, and in 24 of 74
healthy controls, suggesting o propartion of 32.4%. The
difference between these two proportions is highly signit-
icant (p<0.0001, 14 test) indicuting thar the prevalenee of
£ pylari infection is significantly increased in pationts with
CIN.

Alleight CIN patients with concomitant MGLUS enrolfed
in this study were positive for M. pvdodd infection. However,
comparinyg whe prevalence of £ prdord infection in patients
with CIN-associated MGLS §100%) with the prevadence of
69,24 {ound in CIN patients without MGUS, no statis-
tically significant difference could be docwmented, sup-
gosting that the prevalence of Jf pvford nfection is mm
highet in patients with CIN-assoctated MGUS than o CIN
patients without MGLUS.

Talle 1 Some clinical und laboratory dara of the CIN patiems with concomitant MGUS. S duration {moaths from the inital diapnosis),
PMY nearrophils, M cop W compiment, Ig.f |mmunogohuim\ BA 'bone mamroy, 87 Bence Jones, Neg nugan\"

Patient ID Azc wex fur (momhs} P.\ﬂ'\ {#ul) ht| comp iype  Serum lgs ) BM ptav.ma Uirne BJ
TG lgA g eels (%)
053 36N kx| 1623 IpGa L3 47 s 1.2 Meg
061 60N 71 1776 Tplis (540 37} 42 ne Neg
155 53F ke 1458 IgAn 63 335 o0 1.3 Moeg
104 TEF 43 1764 [FileN 2055 4R 163 1.6 MNeg
134 L 15] 12492 1gGx lald 308 102 16 Weg
K7 51F 96 845 [F1€3 5 224 75 0.8 Neg
2% 45T 186 1364 TgCin 1980 287 02 27 Neg
309 &lF k3 720 1gGx 1751 206 s I8 Neg

259



ZENOTAQXYEY MAHPEIZ AHMOZIEYZELX EAAHNQN EPEYNHTQON

Al CIM patients with concomitant MGLS had m-
creascd titers of serum anti-Zf prdoed [pG antibodices {above
30 USm. The observed valuos rangod rom 3810 161 Uiml
with a edian of 104 Ul and o mean of 104234 Ui
These valugs did not diter significsntly from those of
ERO+ 222 LAml found in the group of CIN patients without
MGUS. Similarly, no signiticant ditfereace was found in
the mean titer ol seram ami-F£ pelori LgA antibodies
between patients with CIN-assoctated MGLUS and (IN
patients without ML,

Iimtnuneelectrophoresis was performed i four of cight
CIN purients with concomilant M{GUS, Serum containing
the M component was (ested for aboormal precipitation line
formation in the agur gel sgainst a saline exrract of £, pydon
cultured bactedia. Tn no patienl was abnormal precipitation
line formation detecied. suggesting that the bulk amount of
the serun M component did not contain specific antibadies
against £ pyiors.

Two of our patients (paients 124 and 29]1) were hos-
pitalized for severe respiratory intection and were meated
witll a varicty of antibiotics incloding amoxicillin. 1o both
patients, cradication of AL gfard was assumed from the
normalization of the fiters of sceum ami-Zf. puréorf anti-
bodics tested 7 and 12 months later, tespectively. No res-
odution of the gammopathy or ceduction inthe size of the M
component was docinented in these pationts, I contrast,
patient 291 developed overt muliiple myeloma 16 years
alter the imitial diagnosis of CTN with concomilant MGUS,
while patient 134 died from prostatic cancer atler 12 years of
follova-ap,

With the exception of one patient (patient 104) who died
from an worelated case and unother patient (patient G55}
who refused any therapeutic intervention. the romining,
patients recetved the above-mentioned eradication regimen.
Erucheition of the hacterium wis assumued tham the negative
Y urease breath test perfermed 4 or more monvhs after the
comyetion of freatment. In no paticnt was nommalization of
the vlectropharetic pattemm observed.

Discussion

According to the data presented herein. the prevalenee of
fL pelort mlection in patients with CIN s signilicamly
elevated compared to age- and sex-matched normal controls
derived from the same geographical wea as the paticnts,
namely, the Iskand of Crete, The cause of such a difference
15 unknown. Cnue can hypothesize thal 7F pdurr infeetion
might be & cousal agent tor CN, This possibility, however,
cannet be supported by the available duta on the pathe-
physiclogy of CIN [7.10]. Angther possibility s thar CTN
might pave the way Tor £, puferd infection. 1t 1s evident that
additional studies are needed o chacterize the possibite
relationship, i any, between FE pedori inlection and CIN.
. prtori hus been wecognived as the most comunon eause
of chronic gastritis 11) and has been vonsidered as a pu-
tative causal agent of gastric ulcer (2], gastric adenocarei-
noama | T4 13, 13 and gastric mucosa-ossocinted lymphioid
iissue {MALTY lymploma {12]. It has been shown that she
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hacterium releases antipenic material copable of stmulat-
ing lymphoplasmacytic clones (o produce inatially a poly-
clonal and subscquently @ monocional tmmune response
6], On the basis of ese assumptions, one could accept
that 74, pylosd infection may be nvoived in the pathopenesis
of MGUS i CIN patients. However, such a relaionship
could notbe demonsitated in the current study. The titers of
serum anti-#H. myfori autibodies In the patiems were not
those expectad trom the relatively large amounts of the M
component i e serum. On the other hand, ne formation
of an abnormal precipitation Hne was seen in immunoelec-
trophoresis.

[t has been reported that M cormponents i pauents wilh
MGLS may be reduced or even disappear with normaliza-
tion of the electrophorogram following a successful fF.
priori cradication {5 ] In our patients with CIN-associated
MGUS, no resolution or significant reduction of the gam-
mopathy was docwmented alter Ff. pylorf cradication. [n-
terestingly, to correction of neutropenia was noted in the
CIN patients studied before and afier . plord eradication
(data not shown).,

In conclusion, the provalence of £ gmford intection in
CIN patients s sighificamly mercased. All CIN paicnts
with concomitant MGUS studied hercin were £ mdori
positive, but a caussl relationship between MGUS and 71
pfard infection could nut be demonstrated. No sinilicant
difterence was found in the prevalence of [f pfor in-
fection: between CIN paticnts with and withoue MGUS, no
resolution ol the gammupathy afier eradication of the bac-
terium was seen, no significant rise in scowm anti-f/, pdars
antibodies was noted. and no abnonnal precipilation line
wus defected in bununoclectrophoresis. On the bisis of
these findings, we comeluded that there 15 ne evidenee that
#H. pytord infection 13 the cause of MGUS in C1M patients.
although such a possibility cannot be entirely maled Lo,
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Summary An increased seroprevalence of Helicobacter pylori (H. pylori) and
especially of the high virulent cytotoxin-associated gene-A (Caga) positive strains
has been found in several extragastroduodenal pathologies, characterized by
activation of inflammatory mediators. Morecver, it has been reported that the risk
aof chronic bronchitis may be increased in M. pylori infected patients. The aim of the
present study was to assess the seroprevalence of H. pylori and in particular of Caga-
positive virulent strains fn patients with chronic obstructive pulmonary disease
{COPD). We evaluated 126 COPD patients (88 males and 38 females, aged 61.3 8.1
years} and 126, age and sex-matched, control subjects. All subjects enrolled
underwent an enzyme-linked immunesorbent assay (ELISA) 18G seralogic test for H.
pylori and Cagh protein. The prevaience of H. pyfori infection in patients and
controls was 77.8% and 54.7%, respectively (P «<0.001) and that of CagA-positive H.
pylori infection was 53.9% and 29.3%, respectively {P<0.001). Moreover, COFD
patients had a significantly increased mean serum concentration of both anti-H.
pylori 186 (118.3 4244 vs. 61.9412.9U/ml, P<0.001) and anti-Caga 1gG antibodies
{33.83.4 vs. 19.0£1.5U/ml, P=0.001). Finally, no statistically significant
difference, as regards the spirometric values, was detected between H. pylori
infected COPD patients and uninfected ones. In conclusion, H. pylari infection may
be associated with COPD, Further studies should be undertaken to clarify the

- potential underlying pathogenetic mechanisms.

. 2004 Elsevier Ltd. All rights reserved.
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Introduction

Reticobacter pylori (H. pylori) is a slow-growing,
microaerophilic, gram-negative bacterium which
colonizes gastric mucosa and elicits both inflam-
matory and immune lifelong responses, with re-
lease of various bacterial and host-dependent
cytotoxic substances.’ This bacterium seems to
have a causative role in the development of chronic
gastritis,? peptic ulcer disease,’ low-grade B-cell
lymphoma of gastric mucosa-associated-lymphoid-
tissue (MALT-lymphoma)* and gastric cancer.® Re-
cent studies suggest that H. pylori infection might,
also, be associated with several extragastroduode-
nal pathologies characterized by activation of
inflammatory mediators and/or induction of auto-
immunity."‘s Therefore, increased H. pylori
seroprevalence has been found in ischemic heart
disease,” rosacea'® and active bronchiectasis,”
In patients with ischemic heart disease, an ex-
tremely high prevalence of the cytotoxin-assa-
ciated gene-A (CagA) positive virulent strain of
H. pylori has also been reported.'’ The Caga-
positive are those strains that induce increased
local and systemic, humoral and cellular inflamma-
tory response. '?

It is well known that the prevalence of chronic
obstructive pulmonary disease {COPD) in peptic
ulcer patients is increased twe-to-three fold,
compared with findings in ulcer-free controls. '+ 12
The major factor underlying this association seems
to be the impact of cigarette smoking on both
diseases. However, in 1998, a pilot study in a small
number of Italian patients showed that H. pylori
infection, per se, might be related to an high risk of
developing chronic bronchitis.™” More recently, an
epidemiological study in Danish adults suggested
that chronic branchitis might be more prevalent in
H. pylori lgG-seropositive women than in unin-
fected ones. ' These observations prompted us o
perform a case-control study in a cohort of Greek
patients with chronic bronchitis. We found extre-
mely high H. pylori seropositivity.'® However, the
prevalence of H. pylori and especially of Cagh-
positive strains (that induce increased inflamma-
tory response and have been associated with other
extraintestinal disorders), in COPD patients re-
mains still unknown.

Therefare, the aim of the present study was to
assess the seroprevalence of H. pyleri and in
particutar of CagA-positive virulent strains in a
cohort of COPD patients and control subjects
(outpatients with a variety of respiratory diseases).
Maoreover, we evaluated the association between H.
pylori serological status and spirometric values in
patients with COPD.

Methods
Patients selection

The present study was conducted at the 9th
Department of Pulmonary Medicine, "Sotiria”
Chest Diseases Hospital {Athens, Greece}. The local
ethics committee approved the study and written
informed consent was obtained from each partici-
pant. Following a predefined protocol, between
June 1, 2002 and Octeber 31, 2003, 178 consecu-
tive patients with COPD, diagnosed according to
the Glabal Initiative for Chrenic Obstructive Pul-
monary Disease {GOLD) guidelines, were recruited
from the outpatient clinics. Briefly, COPD was
diagnosed as "the presence of a postbronchodilater
FEV, <80% of the predicted value in cormbination
with an FEV,/F¥C <70% in any patient who has
symptoms of cough, sputum productisn, or dyspnea
and/or a history of exposure 1o risk factors for the
disease”.?® Exclusion criteria were: {i} an exacer-
bation of COPD in the preceding month, as in these
cases pulmonary function does not represent base-
line levels, (if} prior H. pylori eradication therapy,
(iii) consumption of acid-suppressive drugs or
antibiotics in the preceding 6 months and (iv) a
history of vagotamy or operation on the upper
gastrointestinal tract. A total of 52 patients were
excluded. Therefore, 126 patients were eligible for
analysis.

Control subjects selection

Controls were selected randomly from 204 con-
secutive subjects with other pulmonary disorders
attending the outpatient clinics during the period
of study (bronchial asthma, respiratory infections,
lung cancer and sarcoidosis). Briefly, bronchial
asthma was diagnosed as the “presence of symp-
toms of episodic wheezing, cough and shortness of
breath responding to bronchodilators and reversi-
ble airflow obstruction documented in at least one
previous pulmonary function study"™ Exclusion
criteria for controls were; (i} a known histary of
COPD, (ii) a known history of gastrointestinal tract
pathology including H. pylori infection and (i)
consumption of acid-suppressive drugs or antibio-
tics in the preceding é months. Finally, we selected
126 controls from among 204 subjects {80 with
respiratory infections, 38 with lung cancer, 22 with
asthma and 6 with sarcoidosis). Control subjects
were matched with the COPD patients for sex, age
{within Z years} and sociceconomic status. Social
class classification was based on the current
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occupation according to the classification system of
the United Kingdom Registrar General. Assignment
to class group is determined as follows: social class
I: skilled professionals, social class li: intermediate
manual workers, social class Ill: skillad manual
workers, social c¢lass W partly skilled manual
workers and social class V. unskilled manual work-
ers. All unemployed housewives were classified
according to their hushands’ eccupation.

Lung function—COPD severity

In all COPD patients a complete medical history was
taken and a physical examination was performed.
Moreover, in all cases postbronchodilation spiro-
metric values (FEV,, FYC, FEV,/FV() were mea-
sured. The best value of three maneuvers was
expressed as a percentage of the predicted value.
Finally, classification of COPD severity was per-
formed according to GOLD guidelines.® Briefly,
three stages of COPD according to disease severity
were recognized:

([} Stage | (mild COPD}) was characterized by mild
airflow  limitation (FEV{/FVC <70% and
FEV, > BO% predicted).

{11} Stage 1l (moderate COPD) was characterized by
worsening airflow limitation (30% < FEV, < 80%
predicted) and

Iy Stage Il (severe COPD} was characterized by
severe airflow limitation (FEV, <30% pre-
dicted) or the presence of respiratory failure
or clinical signs of right heart failure.

Serological parameters

All subjects enrolled (COPD patients and controls)
underwent an enzyme-linked immunosorbent assay
{ELISA} 12G serologic test far H. pytori and Caga
protein detection (HEL-P test, Park Co, Athens,
Greece), in accordance with the manufacturer's
guidelines, The specificity and sensitivity of the
seralogy test, validated in our lecal population,
were 95% and 85%, respectively.

All results were analyzed simultaneously by
technicians who were unaware of whether the
sample belonged to cases or controls. A positive,
borderline and negative result was assigned when
the concentration of |gG antibodies against H.
pylori was greater than 25, between 20 and 25
and less than Z0U/ml, respectively. Moregver,
when the concentration of gl Caga antibodies
was greater than 7.5U/ml, between 5.5 and 7.5 U/
ml and less than 5.5 U/mi the result was considered
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as positive, borderline and negative, respectively.
Borderline results were omitted from further
analysis.

Statistical analysis

Results are expressed as mean + ocne standard
deviation ( + sp}, Significance of difference between
groups was assessed by unpaired Student’s t-test
for continuous variables and y*-test for propor-
tians. The statistical analysis was performed using
the SPSS program (SPSS Inc, 1L, USA) and P-values
were two-tailed analyzed. P-values of less than
.05 were considered statistically significant.

Results

The demographic data of both patients and controls
are shown in Table 1.

There was no significant difference in age or sex
distribution between the two groups. Table 1 shows
also the spirometric values of patients with COPD.
Amang the COPD patients, 35 (27.7%) had milg
disease {Stage | according to GOLD classification),
68 {53.9%) had moderate disease {Stage |1} and 23
{18.4%) had severe COPD {Stage ).

Table 2 shows the analysis of the serological
parameters. Both anti-H. pylori 186 sercpositivity
and anti-Caga I1gG seropositivity were significantly
higher in COPD patients than in control subjects.
moreover, COPD patients had a significantly in-
creased mean serum concentration of both anti-H.
pylori 1G and anti-CagA IgG antibodies.

The distribution of COPD patients according to
COPD severity was as follows: (i) Stage | {mild
COPD): 35 patients (27.7%}, (if) Stage Il (moderate
COPDy: 68 patients (33.9%) and (i} Stage Il {severe
COPD): 23 patients {18.4%). The spirometric values
of COPD patients in relation with H. pylori infection

Table 1 Demographic data of COPD patients and
controls and spirometric values of COPD patients.
Parameters CoPD Contrals  P-value
patients (n=12%6)
(n = 126)
Age {yr) 61.3+81 59.0+7.3 ns
Male sex (%) 69.8 £9.8 ns’
FEV, 61.94 18.5
FEV,/FYC! 63.2+ 4.8

“Mot signiticant.
'Expressed as percentages of the predicted values.
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Table 2 Serological parameters in COPD pattents and control subjects.
Parameters LOPD patients Contral subjects P-value
17 = 126) =126}
Anti-H. pylori 185 saropositivity (%} 77.8 54.7 = 0.0
Anti-H. pyfori 1RG level (U/ml) 118.3124.4 61.9+12.9 = (.001
Anti-Caga IgG seropositivity (%) 53.9 29.3 =<0.001
Anti-Caga 1g6 level (U/ml) 33.8+3.4 1%.0+1.5 < 0.0
Table 3 The spirometric values of COPD patients in relation with H. pylori infection.
Parameters H. pylarf pasitive H. pylori negative P-value
{n =98} {n=28)
FEV, 61.5+18.9 63.5+£17.9 ns'
FEV, /FVC’ 63.04+4.9 63.9+4.6 ns'

"Expressed as percertages of the predicted values.
"Not significant.

are shown in Table 3. No statistically significant
difference, as regards the values, was detected
between H. pylori infected COPD patients and
uninfected ones. Finally, the spirometric values did
not differ significantly between CQPD patients
infected with Cagh-positive  strains  (FEV:
59.1419.7, FEV,/FVC: 659.4116.6}) and those in-
fected with CagA-negative strains {FEV,: 62.4+5.1,
FEV,/FYC: 64.31+4.3, P: not significant),

Discussion

Data in the literature on the relationship between
H. pylori infection and ¢hronic obstructive pulman-
ary disease {(COPD) are poor. COPD had been
associated with gastroduodenal ulcer many years
before the idemtification of H. pylori infection as a
cause of peptic ulcer disease. Three epidemiclogi-
cal studies, carried out between 1968 and 1986,
showed that the prevalence of COPD in peptic ulcer
patients was increased two-to-three fold compared
with that in ulcer-free controls.'*'® Moreover, a
follow-up study demonstrated that COPD was a
major cause of death among patients with peptic
ulcer disease.?' The reported association between
these two diseases was, originally, attributed to the
known role of cigarette smoking as an independent
factor in both uicerogenesis and development of
COPD.™ However, two recent studies showed that a
subpopulation of COFD patients, those with chronic
bronchitis, might also have an increased prevalence
of H. pytori infection.'™®

The present study is the first focused on the
seroprevalence of H. pylori and in particular of
CagA-positive virulent strains in a large population
of patients with COPD. Patients who were at risk for
COPD (STAGE 0 according to GOLD) were not
included in our study as those patients might have
only limited differences as regards lung function
with controls, a fact that might represent a
potential study Limitation. According to aur results,
both anti-H. pylori and anti-CagA seropasitivity
were significantly higher in COPD patients than in
control subjects. The socioeconomic status, which
is related with both H. Pyfori infection and risk of
COPD, is similar in the two groups. Tobacco use
could be ancther confounding factor. Cigarette
smoking is the most important etiologic factor of
COPD. However, data on the relationship between
H. pylori infection and smoking habits are con-
troversial. The prevalence of H. pylorf infection in
smokers has been variously reported as low,*?
normal,?* and high.?® In the present study, we did
not match patients and control subjects for smok-
ing habits. As the relation between smaoking and H.
pylori colonization of gastric mucosa has not been
clarified yet, the possible impact of ciparette
smoking on both COPD and H. pylori infection
should be regarded as a potential study limitation.

The selection of control subjects should be
considered as another study limitation. it has been
suggested, in a few studies, that H. pyfori might he
increased in a variety of respiratory disorders
including lung cancer, bronchiectasis and tubercu-
losis.” Therefore, the selection of patients with
respiratory diseases as controls may have reduced
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the difference in positive seroprevalence between
the groups. However, the existed difference could
not be attributed to this selection, as a low H.
pyfori seroprevalence in respiratory diseases has
not been reported yet.”

The present study has not focused on the
potential pathogenetic mechanisms underlying the
association between H. pylori infection and COPD.
This association might reflect either susceptibility
induced by common factors or a kind of causal
relationship between these diseases. As far as we
know, there are no common factors implicated in
the susceptibility to both COPD and H. pylori
infection. However, we cannoct rule out this
possibility, as the predisposing conditions to H.
pylorf infection have not been clarified yet.

With regard to the potential aetig-pathogenetic
role of H. pylori infection in COPD, the chronic
activation of inflammatory mediators induced by H.
pytori infection might lead to the development of
COPD. The increased prevalence of CagA positive
strains in our study population further supports this
hypothesis. It is well known that these virulent
strains stimulate the release of a variety of
proinflammatory cytokines, including Interleukin-1
{IL-1}, IL-8 and tumour mecrosis factor-alpha.?®?’
Moregver, eradication of H. pylori leads to normal-
ization of serum cytokines levels, 2 These cytokines
are also thought to be involved in the pathogenesis
of COPD.** 3! Therefore, H. pylori infection in
general and CagA-positive strains in particular
might play a proinflammatory role and co-trigger
COPD with other more specific environmental,
genetic and unknown factors. The lack of associa-
tion between spirometric values and H. pylori
infection, reported in our study, suggest that H.
pylori might have a minor role in the further
progression of the disease.

another potential pathogenetic mechanism could
be the spilling or inhalation of H. pylori or its
exotoxins into the respiratory tract, which also
might lead to a chronic airway inflammation such as
COPD., However, as far as we know, neither
identification of H. pyfori species in human bron-
chial tissue, nor isolation of M. pylori from
bronchpalveolar lavage (BaL) fluid has been
achieved yet.®?

In conclusion, the present study suggests that
patients with COPD have an increased seropreva-
lence of A. pylori infection. Our results must
be confirmed in a targer number of patients.
Further studies should be undertaken to clarify
the pathogenetic mechanisms underlying the pos-
sible association between these diseases and the
effect of H. pylori eradication on the natural
history of COPD,
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Lactobacillus johnsonii Lal Attenuates Helicobacter pylori-Associated

Gastritis and Reduces Levels of Proinflammatory
Chemokines in C37BL/6 Mice
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In clindcal settings, Lactahacilles johmsonti Lol adminiaration has been reparted o have & favorable efect
win Hlicedacier prluri-mseciabed gastritis, altbough the pechanbm remains anclear, We adminbiored, on-
tinuowsly throagh the waler lml.! live Lal in K, pylori-infecied CSTRL G mice and lallowed volonistion, the
development of M. pyloniassacisted gastritis in the lamina propria, and the levels of proinfammatons chemas
Limes opncrophage iflansmatory prodein 2 (8125 sl beratinocde-derived cyfokine (KU in the sorim and
pastric thsue over a paerkod of 3 monibs, We decumonted o significant anenaatien in both ymplocyic F =
O] mud meutrophilic G = 0,003 ) inflammaiory infiltration in (be lminn proprio as well as i the circolsting
kevels of amti-I. polori immunaglobalin G antibedies (7 = 0003, although we did not shserve a suppressive
elect of Lal on N pelen colonideg sambers Other lactobacilli, such as §. amplovor ICE 371 and 1.
acidophilies TRB 01, did mot attemanie M, prlori-associnted gastritls 1o the same evtent. MIP-2 serum livels were
distinctly redoced during ihe eorly skopes of N, pelvn infeciion in the Lal-reaied animabs, os owere gusd ric
muiconal Tevels of MIP-2 andl KC, Finally, we also ohserved @ significant reduction (7 = 0&) in B prior-
bimbimed interlevibbn-® secretion by human slomocarcioma AGR cells dn vitro i the presence of polralized
ipH &) Lal spent culiore superaniants, withasl concomitant loss of H, prlart slabiliy, Thes olservatlons
siggeesd thal during the early infection stages, adminkstration of Lal can altenuate M. piloni-induced gastritis
i vive, posaibly by roducing proinliammatory chemsinctic signals respomsible for the reormitmeni of lymphas-

cytes and meatrophils e lomina propria,

Hettcobarier padiord & a gram-negaine spital motile pathogen
with a unique mlaptive ability 1o coloaire the lastile acidic
o oll ithe b, Clinacal munifestmtions of ru:nu..-
lenl choome M ﬂ.im'l infectinm TAIEE M severity Hromn chrvomnss
active gaatielns, chiomee atroephee gastriin, and pltph: ulceralion
I padric muscons-issocimied lymphaoid tissee ymgphomo snd
cancer, Early resalis friom pnimal and clmical stmdics wmﬂlﬂl
that probeodecs ray contribule to the memagemont of M. ot
imboctmm (Maostrcht 2- 2000 Conscms) (35) Probeotics e
heen delined as “lnve microorgamisns which when adminis-
lered in ulk'{.[!.lllIE anwmumis gomfer o hemlih benetil on ibe hos ™
(homt FEADYWHD Expert Consultalon on Evalumtion ol
Health amd Nutritional Propemies of Frohintics in Food In.
cluding Powiler Milk with Live Loctic Acul Bocterin, Condoba,
Avrgeniina, Oolebor 2001), Yarows Locobeoifis probisis
sirmins have een demonstrsted 10 exent aatngonistic activity
ngaind grom-negalive pathogens (43) ond M, i in partic-
ular, Maore specilically, sdovinbtration of lactic acid- or butyre
ncid-producing bacteria, sach s Lociabaciifies sobvme (1, 31),
Lacrabacitlies gassert (500, and Clooarreliurn degoricrom (29), hns
begn shown to prevent M. polord colmizstion in germ-free
mige. Faciohacdi nr.l'ci.lpl'm'm strmin LB s TR s havg
heen demomsteated to inhikil Melfcobacter felin colonizution in
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omentional specalc-palbogen-free BALWS mice {11), Fur-
thermore, conbimmmis  pdlrmprdiabion o Laciodyroslifay omo
siruin Shirota over a S9-month period resulied in reduction of
M. milon eolonizing members and concomiinnt sttenuation of
mssnciated pustritis in CSTHLS mice infected with M. polorr 551
(Sydmcy strain 1) (44), In o similar dudy invalving the same
infection modkcl, 8 minure of Laciobacilfus dosmnon and L.
aclaphiiles abso inhibived M. don colonizatkon and reduced
the number of animals developing gastritis bt dhd nom affect 1
sevlurrambucl apoptosis in 1he gastne muoosa (300,

Resalts from a pumber of clinkeal trials suggest that sbinin-
intration of Ractic scid bacterin {LAR) can hove o maleraie, yei
in some coses significant, imbihitory efficct on N pvledt cnldoni
cutren ax well o f mkm'-mlalcﬂ g,nln'li'n [lor o review, s
referenoe I7). In these studics, AR have been adminisered o
wymptomutic M. pfon-infected patients cither alone (9, 14, 26
37, 40 or as adjunctive agenis 10 comentional erdication
therapy (8, L3 15 21} However. the majority of studies wil-
lized the urea breath fest, & oscthad which may nol be suitabke
for asesament of N mdor colonization in clinical seftings
immbving loctolsscilli, ecawae of the ability of the actbuaalli
b meduce /1 m*ri g lt!i.\-‘ll!.' i1, 11, 44} Morewer, when
FiEmg Hrin,rnn sine i, such as yuaintialnve gontree oulbinres,
were emploved for evaluation of M vl enloniration, no
sipmificant effeet was observed (£0). Despive the conflicting
reperts of the ahility of lactobacilli to affect M. prfor enloni-
cation. vng interesting common observation wan the significant
atenuation of M pled.acociated Inflammation which was
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ewidend with the lactobacillus-administered groups. In particd-
lar, Lactobacitlor fohwsondi Lal (Meulé, Switzerland) has been
abunii b exedt sisch an aii-; edlect b twis double-
hind, placcho-controlled clmcal trals, where an acalibed milk
vontuining Ive Lal gells {LC-1) was sibminmstered abone (28 or
as adjunct 1o artiblotke cradication therapy (210 1o M. pvln-
positive nsympromatie volumesrs

Specific CXC family chemokines, such as interleukin-8 (11
8), grinwth-related ontogene alpla (GRO-a), gamma iineefe -
win-rimbucylle prubqrm Tk {IP-'II:I:,. and mmoiskene induced I'lg
gummma imterferon [(MIG), hove boen assoviated with the de-
velopment of M. pelon gaanita during carly infcetisn wages
(I8, 24) by driving the chemotads of inflammatory eclls such s
neutrophils (1L-8 and GROa) and T lmphocyies (P10 and
MIG). In rodenis, murine sracrophage fflammatory prolein 2
(MII-2) anid Chroamberatimeyte-deimved eytokine (KC) hove
been shomm o peascss distinel scquenoe homology i human
GiROv, -8, and - chemaokines ond are reganded ns the murine
funetional homologs of human 1L-8 (17, 42).

In the present siudy, we explored the potenalal antlinflam-
malory elfoct of Lal on N, padorf-ascialed gastritia by the H,
et 851 rain infection model with C5TRLS avce, following
Lol comtimuoaus sdminstrmiion over o perid of 3 months, We
ohserved, following histologicnl evaluntion, a signifiennt redoe-
ton in M pdor-associated gasoitk and reduced levels of
prolnflammatory chemokines MIP-2 and KC in the serum and
in gastric explants from the animals, Similarky, lsctobocillus
spent culture supernatants significantly reduced H. pford-
induged secretion of 1L-8 by heman gistric epithelinl cells
im vitro,

MATERLALS AND METHORS
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RESULTS

Effect of lnctobacilli on H. polon-imfected and noninfecled
mimals, Ammals showed no :ip‘n af decomion or dstres
throughout the whole checrvation poriod, Mo diflcrenecs in
weight between ankmal groaps werg reconded over the obagr-
vation period {(datn nod shown), an indieation that there was no
mdvere effect w i b by the admindstiation of lacti
il Dacteria of such high concentrnes,

'Imlmmmhﬂh wpidaiond Suqlngy wysbow (M) am e
Mhm marmsd, 18 mikd B mwlerate, 2 eel skl 1

Mmmmlllmmmwlipﬁl vl grwp, dede by Wildoaim
Pk S b SR forTe e aee dered o malin

where nong of the anmals developed chanpes of chonse gas-
iritis (P = 0003). followed by Hp-1BBSO] {one animal with
il grsyries; J* = (U4 ) amd HIp-DOESTL (iwo animals with
mild gastritic: [ = 0.048), However, o 12 weeks ondy the
HpLal mice maintained significantly mikl changes of chronic
pastritis (thiee ankmals with mild chronke pastrits, P = 0038)
compares] (o HpSS1 (Tabde 13 A trend lowards rediced m-
I'lnrhrnmurr 'l:lrn-phuqut miliraiion of the Fﬂl.‘l.ric AU Wi
abws observed with the Hp-DUEST) ansd Hp-LBESO] growps,
albei never reaching satisical significance.

A pronoanced reduction im the neutrophilic palymomphosu-
clear infilrathon of the lamina propeia was observed fo ocour im
the antrn of all lactolacillossdminniened 8o pobed-infectied

W followed qualitatrely the knetis of the admanisiered
lectobacilli, isdating them from the wot fooes of the mrl'mh
Wi ideniificd scveral other commensal lactobacilli, such as
Lactobaeilbur retiferd, I gaverd, and Lactodaciliue fennnt], bn
the mrine gastise amd intestinal microflora by sugar fermen-
tatsen profiling (AP 150 CHL) and 165 o 2138 tRNA typing
{lhll vl slumn,

Evaluntion of chronic and chronbc wolbve gastritis in M,
priwridnfected anbmals, Histopathalogie cvaluation of the gas-
trie muooen & 6 weeks revealed an induction of
mild chiromic gastrivis {Tables | and 2) fo the antra of andmals
i the HpSS1 conteol group. All gastrie samples were charac-
et by amilid imBibiration of ihe lamima propria with seatlered
Iymphocytes and poutrophuls, Al 12 wocks, we obscrved that
o animaks developed modernie cheonic gastritts { Table 1)
withoat farmation of lynphoid follicles. However, there was an
fcrease ln st Infammation levels, o four antmals devel
oped mesderate and one arimal marked chronic sctive gastritis
(Tabde I} Dovelopment of glandislar atrsphy snd antestinal
metaplava wan pob ohscrved, as the lime interval from the
omset of infection was too shon. Mo significnm diffierence
levels of H. pylon.associated pastritis hetween the HpSS1 and
Hp-MR5 snimal groups was observed (data ot shown), Un-
infected contiel animals developed o evidence of clironic o
chronie active gadritis, A significant attenuation in chrons
pastnilis al b woeks was cvedent fod all lnctolsacillas-drcated M
rrian-infected animal groups, compared o the HpSS1 comtrol
(Table 1). This was mose pronsunced with the Hp-Lal group,
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b ol & and 12 weeks (Table 23, Mige belonging 1o ihe
Hp-Lal group showed s cvidencr of active inflammalion at &
wocks, and oaly one mowe developed mild changes o1 12
weeks (' = (UMY Twwo ankiabs bn the Hp-DCEATE groap and
one animal iin the Hp-THRA0 group developed mild changes
of active gastrie inflammation at & weeks. Moreover, all but
v darirmal i baotly groags developod mild activee mlammatony
inileration at 12 weeks compared 10 the moderate or marked
active Inflammation observed for the HpSS1 control gromp
{Table 2). Mo signs of chronle setive inflammatory infilerasion
wete olsarved for the conti] animal groups sdministeral jusc
the Lactobacill (data nof shewn), Therefore, continuouns ml-
rmisiratmn of Laciohaalli duning the carly stagos of M pylorr
inficction can affoct monocytic (Lal) as well as ocutrophalx:
flal, DCE 471, snd IBB S00) potvmorphonucicar miilirabon
in the lamina propria =nd thus may contribute to the anenw-
ation am delayed omet of I padon-assaciated gasirien.
Efect of lactobacilli om e hamoral aoli-H, prlors resgromse.
M prderrapocile lglh antibodees are the dommant anlibady
chms present i the scrn of chronmally infected mwce [22) and
may scTve 5 &0 indicnior of succewsilul ML edon infection. We
measured antl-H. midor gl antihody thers in serum and ob-
wrved o wend owands reduced thers [n all netohocillus-
wcaled gproupe. Mose speeilically, G the Hp-Lal groug, we
documentend a significant rediction e anti-l pelod Bilers ot 12
wegks [ = IUNE) (Fg 1A), Intercstimgly, foi the Hip-THRSN
growp, titers were signilicantly reduced an 6 weeks (5 = 0027y
hist mot at 12 wecks (Fig. 1B Finally, in the Hp-DCEATI
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FIG, 1. Anti-if. jnbor 10 atibody o i #1, pvori-infecicd
wnirmal prouips Fp-Lal (A or Hip-ITRRSGT (B amd HipSS0, Unénfected
el mioe Kinwig cocniod Lal { Ao LRE 80 | B & alio di:puﬂ:d
Msuse sera were dialed ro 1800 A stutidically significant decroasc in
mntidl. paikinnt Nigers wan cbvecrved an 12 n:tkr:E:Imﬁtmm for Hp-Lad
ke (A) and @ 6 owecka for 1p- 1001 B A mmrb.am
e bermards decreased st piod tisen was obacroed for THIE S0

w1 v pumtinioction. OD, opikal density: °. F value of <008, =%,
T valug sl <000,

group, there wis o trend wwards reduced anti-H pylon titers
thrvughout the whole experimenal period, ban the resualis
mever reached ugnificance (dila nol shimn ),

Ellecd ol loxdobacilli on . prlond colomization, We detecial
n significant increase in the numbers of H. pylon colonizing
bacteria in the HpSS1 control group throughour the 12.weck
odmervation perisd (Fig. 2). In the inftial sapes of nfection
{th' #l. |1|:|'|1|.|Ll1.'i|.1'rh ol /. pﬂrm detected in the paslri Inaue
were m ihe Tunge of I ['I"JJF' '. ri.'\.inF fan abseunt 107 O F" l
by wock 6oand 107 CFU g " b week 12 These rowults were
consistent with the higopathologic obsenvations, where I
e eobonization wis evaluated s much heavier (masderme
or marked) at 6 und 12 weeks postinfoction than i the begin-
mimg of the experiment (nome or mild), Mo rebuction in B
flowd eoloniwing levels throughout the whole observation pe-
ricd was determined for the lactobscillus-treated M. plon-
imbegted wivimal growps, mecsscl Iy either delcrmnation of
quantitnive oultures (Fig. 2) or histological ovaluntion (dota
o shown ). Farthermore, an equul irend towands an inercase
In M. pylied eolonizing numbers was absenved for all ankmal
prouips, suppesting that the adminitened lactobaalli did ot
suppress M padort 550 straim coloniabion in vive,
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FIth 2 M. pwiowi colomimation in M pvdont-Enfooned mice, following
vnmtimuous gdminisiration of laocbeclll, Each tme posst (0 wock
k], bweekn [urkn], snd 12 wia) and har neprescnte the average of B
amimals, M lical roductiog i M, pvlor colonisation due 1o ad-
minkaration of boohaall] wae observed for amy groap sl any Eime
it oampaced 0 the usrested L plooinfoctod sty proun

Effect of lactobacllll on proinflammatery chemokiae livels
In serum amd gasivic mucosa, MIP-2 and KC are the donilnans
1L-8-like chemokines m allammalory slales i nodenis and
polent st peutrophdl cheamaltratants (2, &) We deter-
mimned MIF-2 mnd KO levels in the serum samples from the
mnimals snd found significantly redueed levels of MIP-2 (Fig. 3A)
buat ot KC (data not shown) ot & weeks. More specifically,
MIP-2 was high &n senim duning initaal FL pylon infecton
stages (day 6) helore the administrotion of lactobacilli and
remained increased m B weeks postinfection for the HpSSsi
conirol andmals (P = 04125 but mot for the Hp-Lal group
(Fig. 3A)L There was o similar tremal towards redueed MIP-2
levels ab ivwoe ks wiith the Hp-DCEAT] and Hp- BRSO groups,
withimil reaching sigmificance (data nol shown), We did nod
observe any ingrease i MIP-2 or KC lovels with the lectoba-
cilbus-adminidered uninfected animal groups or the eontmol
uninfected mice.

We lurther sgwod the ol of MIP-Z aml KL in the
gastric mucosas of M. pvlo-infected animak during the firt 3
weeks of M n‘-‘uj mfectyn, We obaerved a Iinh:-lll.:pmq.l:rl
incremse in the levels of MIP-2 sarting ot day & (Fig. 38),
wherem KC wans detecied o enrly s day b postinfection (Fig. 3C)
in all M. prlon-infecied onimak, Both chemokings scemed 1o
rewch o platcan by oy 19 postinfection. However, with the
Lalsereared M ;;#rf\-irlﬁ:\ctcd amimale, we ohicreed o distiney
deluy in inbuction, reflected by significamby lower bevels o
burth MTF-2 (day K, # = 025, day 12, # = 0040} ancd KC (day
B, 1= DD doy K, 7= 000H) (Fig. 38 and U, respectively),
To wesgertam thad this obsoratmn was ned due w edoeed FL
pvlart coloniration, we derermined JE pvlon vinbility in the
gasarie samples and found no diferences between the groups
with or witho Lal lminmsiration (data nol sbown).

ENect of licdohacilli on M. prlari-imdueed 11-8 seoretion by
gaatric cpithelinl celly. Lipon infoction of AGS cells with f
[ovtoet strains CCUG IETTO and 6WA, significantly higher lovels
of 1L-8 were induecd un 34 h postinfectbon (A3 3 pgml ", P <
O, and G084 pg ml™ ' PP o< 00001, respectivaly) than foe
uninfected AGS cells (118 pe ml ") Howeser, . padorr siraim
S50 midwoed 120okibwer (L% fevels, which did aol differ
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nﬁ 3. Level of pecinflammatory cylokings in . pbwi-iafocicd
sdminbieration of Lal. (A) Serum MIP-2

enntinuous
i bevels inil 1. 1 ip- MRS, ssid Hlp-LLal animal esahs
nmuumudmmw m-lu?-wmmhhsp mu’r:rp:ma-
Eashi puoant is tbe sverage of fhe andiak, (0 snd C) Castric
P-2 (B and KC (C) bevels lm B - mfected mice wilh of wishom
reatmenl wilh Lal. Bxh poind i the sverage of cight smmals. 52a-
Lozl amadyiis was carrnd oul will respedt fo il untreaied M pion
coibnols {ao-taiked unpaired | lsl Welch osredton).

frovin hasal bevels prodisced by sainfected AGS el Bagillary
nnil highly mutile hacierin yielded higher [L-8 levels, whereas
the presence ol coccoid forms reduced the levels of indudlion
(data ot sharam ),

Following reatment with LAB-SCS 1 their native pli of 4.5,
M. gl strains were significamly affected bn their ability 1o
imduce 114 by AGS cells, with eoncomitant reduction of their
viahility, More specifically, Lal supermatuni (pH 4.5) reduce:d
vialsility of H. pedor strains COUG 3870 and D59A by nearly 3
logs CFU mi~" (Table 3) and signiticantly depressed iheir
ahility to induce IL-8 (' = 0006 and P o= 0029, respectively)
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[ Fig. 4A andl I, respectively). A weaker though segnificant loss
in vishility (3 10 3 log,,, CFLEml ' [Table 3] and reduction in
1L levels (= UUEX ) were adtservied when 1 prdon COUG
ARTHN s dreaded with DOE 471 (Fig. 240, Inoorder b esclude
potential pH-dependent sctivity on K. pvlon viubility, we re-
peaicd the cxperiments with neumraliced (pil 68) LADSCS
and obicrcd a dgnificant reduction of [L-8 scorction in the
case of M. podord CCUG 38770 wreated with Lal supernatant
(= (uoda) (Fig. 4C). A tremd towands resbiced 118 levels was
by nlwerved |'|.1|.hl.1'u3 greatmert of M m.*ri WA wiih Lal
supcrmatund, yoi withoul reaching significancs (Frg. 40, In all
cperiments involving ireaiment with ncutralized LAB-SCS,
we did not ohserve any boss of B vl viahdlhy (Table 3
changes in s morphology and motiliy, or reduction in s
abmlity bo silbere 1o the gastrie epithehial cells (B Martimee-
Gionsaloz, unpublished data)

IHSCUSSIN

In the present study, we istilized un establsbed mmimal model
of {. ot infection (o evalune the cffieat of comtinemes fec-
tobacillus administration on M, pfed colonization and devel-
opment of meociated chrimic gastritis, This model involvies the
ST :ll.l.lpu:d. M p}imi strain 8%, which colonizes 1he
C5THLG mouse heavily and leads 1o the development of ap-
precable levels of gadnis clmely mumicking human K polore
enfection {22, 31, 33, 4%), We have applicd thes mfection model
in the past and hive sudied the cliect of L cmsed Shirots on f.
el infection over & perind of O moaths (44} In the present
smidy, we have mited our shservations 1o & perbod of 3 months
bevause chionae actne gasiritis B more pronosnced i this
particular monwse strain durng ths poeood (34, 4),

Continpous sdmimstiation of lsctobocilli Lal, DCE 471,
mnal THE 801 digl mot reduee the M plowd colonizing numbers
iwer this experimental period. In fsct, bacterial mambens were
inereascd during the coune of the study, an obscrvation made
independently by determination of viable bacterial counts and

TABLE X Viskllity of M, miorl srales OCLIG 38700 and (40A
foikowimg [-h reammeny with LAB-SCE ur their narhe
Pl of 4.3 or pouralieed 1o phl 6.8

Vialiliy (hygy (T ml | = SO
1ol . e satsin

i Trestmen
CCLG W tiela

as Uniremied I £@11 AR N
Lai A3 = HADe" <y
DCE 471 TE =D 54 & Q2"
LR TE = a LR N
MRLS-LA TH = iR Bl = 027

hA Umfrearad AR TA =02
sl 79 = A AR =y
DOCE 471 TE =0 Ti=0
(L 7T =03 TArald
MRS-LAn TE= D83 TA=z 007
Mg 78 = 002 T3 =00

2P e of S Y0 sl of OB {ormmpacd b b mt
ulm-lM Immhw-ih Wlch onrroction] L

"un.l.u.. MR adfpmiead be pH ALY wiih an- bt
sl MBS L AR, MBS inelally seiidhed with Lartie seid i Il 44 sad readiued
o pH B8 ik 1% Sal3H
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FIL & N mied-induced TL-8 secretion by AOS celly, fidlowing
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histopathologic ssseement of demsily of colonization. There
are conflicting roports reganding the antimicrobial propertics
of laceobacilli, [ fodmaond Lal, in panbkular, hae been re.
|'u.1|1ﬂl1n exe it aptibactenial aﬂh‘\'ly I vl i cosnventional aad
germ-free mice infected with Sefvmnells ereterien serovar Ty
phimurium e well ey in vitro agaimst o wide range of gram.
ncgatne aned gramepositive pathogons, bai not f mdon (51
This amibacrerial activity was anributed 1o 0 vet-unidentificd
nonbacterocin substance which acted independently ol lacke
scid production. Clinssal stmlies involving sdminisration of
Lal ko ssvmptomatsc M. paderi-puositive volunieers, eithor alone
(14, 26) i as mdpecd agenb (o cradicaion theeags (21, 37)
sugpested a marginal cficot on I, pyion colonization. However,
in these sudies. evalumbon of M. pylor eolomlmiion was ear-
rhed ot by | Cures breanh rest and not by direet qaanbative
cullures, which would have presented a far more sccufafe
iomill, In o doushle-blind, placebo-controlled rambonsized clin:
wal tral m which cobonizaton wes evaluatod by quantsiative
hacterial cultures, g difference in Ayl colomiration levels
hetween the placebo- and the Lal-sdministcred volunicens was
observed (407, Dur daea from the 551 mouse model with nef-
crence to M pylon colonization are in accordancs with the
lagter fndings and sugpest thal Lal may mol exert an antime:
erwdhinl wotivity om B padoes in vivn, despiite eports aboul g
duction of subsianoes of o bactersocin (3) or nonbacteriocn (5)
nature. Farihermore, it would seem highly unlikely thoi an
sctively seereted bacscriocin produced by Lal would sctain
sctivity, with the abundance of proteolytic sclivity present in
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the gastric epithelium. Regurding DICE 471 and THE 801, there
have been mo previous reporis of i vitro or is vive anti-L
o activiry, DCE 471 indually solated from com steep liguor
has been shown to prsbuce the bsclenmocn amykovonm 471,
with o mames andibacicrial spectrum sgainsd. gramepositive
Prascticria (70 and & vory stmong similarity within its X5-amini-
scid M-terminal sequence with lactacin X, a prodect of L
Jofermuril WE LIOHS (230 Similarly, LBE 801 s been shaown bo
prodhuce & 6.5k bacteriocin, named acidophilin 801, which
displays i narmow inhibitony activity towards reluted lactobacills
bl st gram-negative pathogenic hactera (35)

We cvaluted amti-f. pelon IpGe titers in our mice prmaribe
s o vign of seocesaful £ pyfond infection, s 1gt s the domi-
nand anlibody chass present in the sera of chromcally infecead
miee (22} g0 lesels in the Lal-treated animals were signali-
camiy bower than levels In umrested, M, pvlori-infiectedd con-
ol For humane. significam deerease in lpG antihody thers
has been suggestedd as an indicator for siccessfil eradfcation of
M e (4, 200 In the pasd, e observesd L. caved strin Shi-
rota-medinted decresse in anti-H. pion tivees in CSTBLA mice
Infecred with the 851 seralm, but we srribwred that efeo o ahe
inhibitien of HL gyford colondzatson (44 ). Others hive also doe-
ureenled a reducison in I[J,: miililaahics EL'llll.H-'l.rl'F mhminetie
tion of Inctobacilli (o M, priod-infectod mice, as a result of
decreaed N pudon colonization (1) However, in the picsent
studby, sdminbstration of Lal and to o lesser extent THRE 800 or
DCE 471 significunily reduced 1gG tiners withoul concomiani
deeremse in M, podorl coloniring nambers. This may saggest that
mltminisination of Letobacdlli and Lal fn pareadar could pu-
tentally affect the humaral immune response towands A prrer
through posible imduction of THI wllular subscts pasticipat-
Ing primanly in humonal responses, Howewer, we did nol eval-
uale I’,lﬁ 1Ml 1.|.|11||!.'|1|r yatiod in ihe sern of our mice hecame
commscrcanlly available lglida sera, ined for the nolype deber-
minntion raiscd in BALB'e mice, fail o detegt or grossly un-
derestimate levels of 1pGle present in CSTILS mice (36).

Tawwnr enpreriments, olthough we did not olserve amy antidif
prvleni netivity, n distinet attenuntion in the neatrophilic poly-
marphonuckcar inflammatory infiliration of the laminac pro-
pring of the lactobacillus-sdminkiored animals was evident.
Mevirophilic mdiliration b the lamina propria s regarded 5s o
halimark of H pedor-associcd gaaritls, ond the density of
imracpithiclial neutrophilic infiliration has been well linked s
the extent of muscial damape and the intensity of N ke
miection (47). Imvading neutrophis can be a wery semdlive
nddicaior of N mdon presence and disoppear wiithin days of
cure ol the infection. Furthermeone, in the case of Lal-ancated
amimals there was an oqually sgnificant rediction in the levels
of mitramcosal inbBltrating lmphocyies. This & an imporiant
observalion, ks chronic mﬂammm:ﬂhm bocn shown L
dusappear showly follosaing ML pmdor cradication and usually
persiad for o long time before they fall 1o the expected or
“nowmul” level in humam {15) These resulis suggest that
Ingtobacilli and Lal in purtcular may exent an anti-inflamma-
1oy activity withou necessarily affecring I padort colondzitkon.
Sumidar anti-milammalony propertiies with concmmitan] roedec-
ton i prownflammatory oviokine exprossien, without a pro-
found ciffect on pllhogm colonization, have boen observed
with 3 murine Helicobacter hepoticidimduced Inflammaton
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bowed disease model following administration of Cactshaciifuy
spp. (41)

In humans, the recruitment and sctivation of inflammoiory
wells in the M. pylori-infecied gastric mucosa s mediated by
proinflammatory CXC chemokines, such as IL-8 GROwa, IP-
18, el MICR (12, 18, 45), Maoreover, successful M oo eraid-
feation has been shown io resull in significant redsction of
muwenal 11K anaf GRO-00 10 nomdeiectoble levels (54). Al
though mice lack o sequence bomolog of human 1L-£, chemo-
kimes such an MIFZ and KT show distint sequence homology
16 human GROw, [, and -y chemokined and are regarded ss
the murine functionad homobsgs of human 118 (17, 42). Bath
hanve been reparted 1o he very potent newtrophil stirctanis
anild sotrvdors, thos lunctioning @ the major proinflammaotony
CXEC chemokines in micg (2 &, 19}, A putative murme o=
molog of the heman IL-8 recepior B, 1o which both mouse
MIF-2 and KC hind with high affiniey (28), has alen been
chonead,

Clersdme ll:lnn'liiil.'m.ul siglucism of these chenmokanes ait ihe
carly stages of M. pyfoei infoction in viteo and in vivo las been
documentod (18, T4, 35, 29), but there is po information de-
scribing bevels of pasarie and systemic MIP-2 and KC chemo-
kines during early infection in the M podord 551 model. We
determined significantly higher kevels of MIP-2 protein & the
sevra i the M. mdon-infected contods than in the sera of the
lactobacillas-treated animabe during the carly stages of infec-
thon, anmcly, week | and week 6 postinfcclbon. However, there
was no difference in the levels of MIP2 inosorum o week 12
pestinfection, by which time the M pvlont-infected control an-
imals had abiealy developed mathed chomic active ot
Furihermure, i separale expermnents we followed the kinelics
of MIP-2 and KT protemn scerction in murnine gastree explanis
during the initial 3 weeks of #f, pyon infeaikon. Our Ambings
Imidicate potemtial difercnces in the temporal expression of
these two chemokines n the gastric mocosa, as the expresion
of KO proveded tsat of MIP-2 in the st dlays following 4.
jatomr inlmiuL A sirmlar temporal p.tth:-m of KL and MH"-I

Cors, Do, Lam Ivsposm.

mnirem (54). We omerved that cell-free spent coliune sirper-
notants of Lal and DOCE 471 st their aptive pH ol 4.5 could
dramutically reduce levels of IL-8 relensed in vitro by #. pyfort-
infected AGS colls. Hewewer, this was mst a direet effecy on
118 secretion, as Lal and in part DCE 471 induced stress-
rebated morphological changes (L -shogesd anad coconid firmas-
thens | uned sipnificantly reduced M. prion’ siabiliny. When we
repemicd the experimenis using supernntanis newtralized 1o pll
., we obwepvd that only Lal still coused o significunt redug-
than in |L-8 secretion by gastric epithelial cells. As we did noa
obigrve any reduction in M palonl vishility or changes in bac-
terial nusphology and the binding efficiency of . pafors 1o
AGE celb (K Martines-Gonealer, unpublished data), thas
could sugpest that an Lal-secreled componind(s) could poten-
tially imterfore with 1L-8 indection diregily, Indocd, provioas
reports imdicate that Lal-derived lipotcichode acid of pepti-
doglvesn trace comsminaits in the lipoteichnic scd prepars.
thins can antagonize, in @ dome-dependent manner, IL-8 pro-
duction Iy humnn imntesiinal E[l.ilhcl'll HT-2 aells | reR s
to hipopolysacchande and grom-negstive bacteria (52} In AL
i infoction, SF-sB-dopendont -4 induction s modinicd
by Intracellular Nodl through recognition of meia-diaming-
pimelatecontakning inipeptidoglyean, wansferred inshde the
epithelial cells through the type 1V secretion system (51, Nod
poosleins have been proposed (o onctiom @ iviicelular sen-
sars by which epitheliol cells can dncniminate pathogenie from
nonpathogenic bagcrin (10, IY). Comcquemly, an Lal-sg-
ercted compound(s) may interfere with B pvlon peptidoglyean
recognition by Nodl or direat scthation of Mod2 sgnaling.
This could lemd w anemeation of B, puber-associaled gastris
thruaigh poasible doanregulation of THE responses, (53).

We obscrved o pronounced anti-mflammatery clfcct cwcred
by Iactobacilll and Lal in particular on 1. pafor-associnied
acutroghilic and hrmphocytie infiliritkon and were able i ikoe-
umen signlficanily reduced prolaflammatory chemoking levels
i Uhve gosieee muoccea duieng the carly stages of B pilon infec-
tiwn. 10 woubl e of great mierest to further cxplore the mele of

nprmnm hos Iaceni docmented fog 1 "y

imduced by surghcal injury in CSTBLS mice (19), as 8 wmch
goence of iemporally ordered conributbon of nonmyelold and
myelodd cell ypes bwolved In the expresslon of these two
chemokises (2) Helevail spatial differences in the expresson
level of GRO-n and IL-8 chemokines ave been demon-
stewlead fof . jrofoas-enfegtod imadnadals {18), Wath the Lal-
treated animals, we observed o significant delay in the produc-
than il bath MIP-2 and KO, as gasiric mucosal levels of bath
chemokines were very bow during the s 10 days poaindec-
tion. This could suggest o potential effect of Lal on lemsporal
andior spatanl expression of thése wo chemokines by tare
geting specifie cellular types, However, fram this study we
cannol deow amy such conclusions, since we did nol chrne-
terize the specific cellulur populitions expressing MIP-2 and
KO in our mice.

Consistent with our in vivo observations that Lal adminis-
iratissy redicgl gaatrie naeosal levels of MIP-E amd KO, we
sl observed o significant decresse in IL-8 levels secreted by
human gasric epithelial cells infecied with M. pofort in vitro,
IL-8 ks the chicl modiaor of inflammatoery responses during I,
it infection in humans, the miiscosal kevels of which ke
been correlated with cellular inflammatary lnfilivation in the
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such probucdss siiadims i ihe comples regulation of presnilam-
matory signal stremgth duning carly indection and kentify the
climieal potential im the inducion of cellular inflammansry pro-
COSAE.
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The nmie-Melicohocter priori efleat of 22 micromyoctes were sindied agaimsi one stnndord stram and 11 chinical isolates of }
priort. Penicillim acidochioram and Pemlciflim fmicrdoium have heen proven the maost act ive Tlung ngaimst Lhis macroorgandsm, Fur-
ther bio=guided chemacal analysiz of P, furiowionm alforded an active component dentified as (=) L3 A-trihydroxybutanamide,
© 2005 Federution of Eurepoan Micrebiological Seactice. Published by Ebevier B.Y, All rights rescrved.
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L. Introduction

Among the pathapenic bactenal species of the gastio-
tmestinal system, Helicobaerer pyloed ia a relevant apent
of chronie gastritis, peptic ulceration and gustric cancer
in humans [1=5] The gram-negative curved rod bacte-
rium colenkzes the gasiric epithellal surface, survives
und mubtiphics . the stomach due (o ils specihc enzvme
mieclunisms and causes acue and chironic inflammatory
respoase to the host [6]. In oddition, it produces numer-
ois wirulenee fuctors, the most impartant being urease,
catalase, VacA and cagh,

It 13 known thal . prior could be eradicated by mix-
ing therapeutic agents such as antibiotics, bismuth sub-
sulicylate, preton pump inhibiters and He-blockers [7].

* Coniepoading swthor, Td. +30 200 T34k fau 30 20
A I TUNTITHE
ol il nn kb b rmn o g il L Skallsi)

Approximatcly, 15 300 of infected paticnts expenicnce
therapeubic failure with mult-diug therapy mlernatioi-
ally, Increasing resistance fo commaonly wsed antibiotics.
seems 1o be the main reason for this [E]. In view of the
meomplete achieved cure and possible side effects, we
decided to look for (urnber chemotherapseutic agents:
able to inhibit the growth of £, prlori in vitro, The con-
vepl that substances denved from one living organism
miy affoey ancther organksan s old. Seme of the second-
nry metnbolites that occur in fung are [nirly widespread,
bt muany are confined to n fow species, Hende, sereening.
of further fungi specics usually keads 1o the discovery of
new broactive sceondary metabolites, The broawd diver-
sily of the lungi, as well as its easy acquisition makes
themn especially interesting for natural products screen-
ing progrum.

Particularly desirable is the discovery of movel proto-
iype antmcrobml agenis representing new  chemical
classes that operate by dilfferent modes of action than

RIEHA T 00 © X058 Foderabnm of Earopean Mecrobsokpnal Seostie. Publihad by Ebeveer BV, Al fighibs sessrvond.

e 10,1 000 &5 Srmmctens, 0068 00 alkd
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eanling anbibacterial agents and, conseguently, leck
cross-resistande Lo chemicals currently used.,

2 Material and methods
2. Fungi

The fungal specics used for the present nvestigaton
are saen in Table 1.

The organisms have been obtained from the Myco-
logical Laboratory, Department of Plant Physsology,
Institune for Biological rescarch “‘Sinisa Stankovie™
(1BIS5), Belgrade, Yugoslavin and the Centee for Pre-
venlive Medicine, VM A,

The micromycetes were maintnined on male (11
H =+ 50 veast extroct) and  Potato-Dextrose (11
a0+ 200 ¢ potato+ 153 g dexirose) ligudd medium
waimg Erhlenmeyer fasks at 25 “C lor 21 days, while der=
matomyeeies were grown on Sabovrmd (11 H0 + glu-
come 40 g + peptone 10 g) hguid madiam at 25 °C for
21 dmys, The cultures were fillered. Ivophilised and kept
ot 44 untll further wee [9)

2.2 Bavterinl sireing

In the presenl study, 13 climeal 1solutes of N pylord
from antral biopsics were wsed (numbsered PGIT-189,
PGH-219, PGH-2X, PGH-229. PGH-259, PGH-607,
PGH-841, PGH-2214, PGH-2215. PGH-2581, PGH-
2013, PGH-2615, PGH-2722) and one reference strain
(ATOC 43504).

2 1 Bavperind culiivation

Al clinical sakates of # podors were obtained from
the Endoscopic Unit - 181 Surgical Depanment of the
Patisson General Hospital {Athens, Greece) nnd subanii-
ted 1o the Department of Microblolagy of the same
Haospital inte trensport medium (Portagem pylon, Bio-
Mkricun, 42041} Primary isolation was performed on
commercial selective Pylori agar (BioMeéricux 43263)
alter cubation at 37 °C, under humid mwroserobic
armosphere (Cenbos microacr, BioMérieus, 9613%) for
1-Tdavs. Following primary selective isalation, M
prlor strains were identificd by winal diagnostic proge-
dures, e, scconding o colony morpholegy, Cran-
stimng, biochemicnl tests [oxidase production test
(APICAMPY, BioMemeus, 28000 and molecular iden-
tification based on amplification of specics specific <o
quences of 165 rRNA by polymerise chain reaction
{PCR). For suscoptibility testing. the strains wore sub-
cilllured on Wilkins-Chalgren anacrobe agar (Oxokd,
CM 619) supplemented with 8% horse Bood (Oxesd,
SRMRC), 1075 horse serum (Ookd, CRO35C) and 1%
Vitox (Oxosd. SROD0A ). The . pydord isolntes were used
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mwmmediately i e tosts, A stock culiure of cach nolale
wid stored in Brain-Heart Infusion Broth (BoMéreux
S1009) supplemented with 20F% (viv) glveersl (BDH)
and 1% Yeast extract at —~80°C. I is noteworthy that
I pfori is an extremely demanding bacterium concermns
ing its euliure comditions. The number of the sirains re-
ferred here & a pant of the primary Bolated strains.

24, Miniwruen inhibitory comcentratiom ( MIC) testing

The lyophilized myeelin  were  dissolved  at
1 mg ml ' with dimethyl sulfoxide (DMSO, Merck.
Ar. 29510 and diluted with nutrient medium {Brain-
Heart Infusion Broth, BioMencus 1008, Final concen-
wations of 2500, 1250, 625, 3125 156, 7.8 39,
1.95 pg mil ™" were used. The proportion aof IDMS0 never
encooded 19 in the mediam [10). The micro-dilution
method wias used.

Inocula of appresimately 5= 10° CFU wore inocus
Etled o Hreain-Hearl Infusion Broth (BuoMeérieux
S100) supplemented with 1075 horse serum amd 1% Vi-
tox, The tests were performed on 96-well micro-titer
plates culiurad micro seroblcally for 3 days m 37 °C in
anacrobic jurs. Dilutions of the inocula were sub cul-
tured on Pylor Agar (BioMeérieus 43363) 10 verily the
absence of contamination and o check the validity of
the inoculum. The MIC wus inken as the lowesi concen-
trution of ench fungus that inhibited visible growth (at
the binocular microwcope) aler incubation period.
DMSO was used 03 8 control, while clarithromycin
wins used as o positive control. All experiments were con-
ducted in duplicaie.

3. Results and discussion

In screening natural resources (or their antibacterial
patential. it is reasonable to start from those orgamsms.
which are known to possess such properties. The pres-
et siudy is onented 1owards the cxploitation of the
biclogical propertics of the secondary metabolites of
micro-fungi and their application m human healthe
The mhibitory effect of the tested micromyectes on
the growth of . pelerd is shown in Table 1. OF the
2T micramyeoctes teated, the most active were found 1o
be Pemicillion ochfechloron and P fiericalesien with
MIC comparahle 1o these of clarithromycin, S0 far,
further mvestigation of the later fungus allowed the
malation of the active metaboliie (=) 2 3.d-anhydro-
wyhuanamide with MIC ranging fom 0.97-3.9 ygml™".

A0, fealarion and idenpifivasion af the muin actice
ORI

(renern! expertmenial  provedires.  Optical  rolation
vilue wins mensured ni 20 *C in CHOL (Uvasal) on @
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Tahle 1
MG pgml Cpod § - ) 204 iryadron - butanamisie apaimd Mefiohaoer i prowal

P25 PGH-AO0T POIH-840 PGHA2IE PGHR22IS PGHG2SED PGIR2AS PGHEE PGHL2TED ATOC-435W
Coraponnd (£ 144 144 14 i 198 047 n4r a4? 047
Clarithromydin <10 <10 <10 <} <0 =10 <10 <18 <14 <10

Perkin-Elmer M1 polarimeter. IR spectra was ohtained
on a Perkin-Elmer Paragon 500 instrument. The 'H
NMR spectra (400 MHz) and HE NMER spoctra (S0L3
and 106006 MHzy were recorded using Bruker DRX 400
anad Bruker AC 300 spectrometers. Chemieal shifis are
repored in & (ppm) values relavive 1o TMS, COSY,
HS0OU, HMBC and NOESY (mixing time Y50 ma) were
performed using standard Bruker microprograms, High-
resnlution El mass spectral datn were necorded on a
JEOL GCmute mass selective detector and were pro-
vided by the University of Notre Dame, Deparinsnt
of Chemistry and Biochemistry, Notre Dame, lndiana.
Lowagselution El mues speciral dats were revorded
o a HF 1100 MSD APl-glectrospray {using Na s res
agenth. Vocuum-ligoid chromatography (VL) silien
pel (Merck: 43 63 pm). Column  chromatography:
Sephadex LH-20 {Pharmacia)y, HPLC: CE 1100 Liquid
Chromatography Pump; Toechal 10 Cyy (250 = 10 mm)
column, Absarbents for TLC: Merck RP 18 Faag,, At
3655 Merck silicn gel 60 Fiuy,. An. 5553 Detsction
on TLC plutes: LY light, mnisaldchyde- Ha80y spruy re-
apent. Twentytwo prams af lvophilieed myeelia of P
Swnicwlomen were extracied into wire-some bath with
evclobesane, dichlorometlane and melhansl, s
sively, The extracis were lilered and concentruted at
low tempernture, All extracts were tested for their
anti-ff. pylori activity. The methanol extract (1.8 )
was proved the mosl active and subjected o lurther
bio-gwded  purification by VLC  on sk gel
(7.0 35 cm), using cyclolesane ethyl acetate metlu-
nol mixtures of increasmg polarity as clucnts to gve
12 froctions of 300 ml cach, Fraction H {eyclohexane
EQAg, 7525 - 2575, 720 mg) was subjected 1o column
chromatography  on  Sephodex LH-200 (35 =4 em;
MediH) and afforded 66 fractions of 1Wml each. After
anlytical TLE, similar fractions recombined o nine
groups and teited against M. prlors, The active group
D} (fractbons 25-<46; 620 mg) was further subjected Loore-
versed-phase HPLE (MeCN/HAY 223, 1.9 ml min™") and
allowed the isolation of (~) 2.3 d-irilydroxy- butana-
mide (T.0me: K, 32min). (=) 25 dutrilipdroxhton.
mife: white crystabs 3]l -0.54% o 005 H.Op IR
(KOf) Vot 2920,7-2830.5 12604, 10388, em™;
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HREI-MS mfs [M]™ 1350232, caled. for CH MO,
1350029, "H NMR (400 MHz, CD,OD} & 377 (1H,
d, =78 H-3), 3.69 (IH, dv, J=33, 80, H-3), 381
(1H, dd, J=10.9, 34, H<4a) G2 (IH, dd, 5= 108,
S8 H4bh "C NMR (33 MHe COAMY & 717
(CH, €-2), 734 (CH, C-3), 663 (CH;, C-4), 1635
1=C0), MIC: Table 2,
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Abstract

AlM: To assess the frequency of herpes simplex viris
type | in upper gastrointestingl troct uloess and normal
mucasn with the modern and better assays and also
with @ larger number of well characterized pathents and
controls and its relationship to Helcobacter ppion(H
pyhort),

METHODS: Biopsy specimens from 90 patkents (34 with
gastric ulcer of the prepyloric area and 56 with ducdenal
ulcer] wene evaluated, Biopsies from 50 patients with
endoscopically healthy mucosa were considered as
the contrel group. The method used to identify herpes
simpbin virug-1 (HEV-1) was polymerace chain reaction,
M pydord was detected by the CLO-test and by histolagical
rmethed.

RESULTS: Herpes wins-1 wiss detected in 28 of
90 patients with peptic ulcer [31%:) [11 of 34 patients
with gastric ulcer (32.4%) and 17 of 36 with ducdenal
ulger (30.4%)] exclhusively clone bo the ulcerous besion,
All controd group samples were negative far HSV-1,
The likelihood of & oyiod’ negativity among peptic ulosr
patients was significantly higher in H5V-1 positive cases
than in H5V-1 negative cases (& = 0.009). Gastric
uleer patients with HSV-1 pesitivity were strangly
associated with an increased possibilty of Sefmodacter
{,.tghn' negativity compared o dusdenal uicor patients
= DL.O10).

CONCLUSION: H5Y-1 is frequent in upper gastro-
inbestimal tract ulcers but not in normal gastric and

ducdenal mucosa, There i an inverse association
bebwesn H5V-1 and /4 pydoed Infection,
i) 2005 The WIG Press and Elseaer Inc. All nghis reserved.

Ky words: HSV-1; Hermpes simplex virus type 1; Paplic
ulcer; Duodenal ulcer; Gastric ulcer; PCR; Polymerase
chain reaction; & gaor; Non-steroids anti-inflammatory
drugs

Teamakidis K, Panctopoulow E, Dimitroulopoulos D,
Xinopoules D, Christodoulou M, Papadokostopauion A,
Karaglanng [, Koursumald E, Parashavas €. Harped simpha:
wirus type 1 In pepbic uloer disease: An inverse assoclation
with & pptor. World J Gastrocnieral 2005; 11{42):
[ SR

Eps/ s wignet.com/ L007-2327/1 1/6644.asp

INTRODUCTION

l‘mﬂug the laar v deeailes, a 1|p;h||l'|n|-|'r Lttt ;¥ Y
been mmde i the role of Hr.'ff.r\-hn'.llrrﬂr#rr‘:'fl Ir_lhf-n‘ll i
the pathogenesis of pepric uleers, while the inveneinn
mil mew [‘|II-'.IH'fII.I| anmsecrernry drugs has changed
lramancally the tesmmens of e dsguse. However, the
AU ;1-.1»1!-4-'-.-;1;.1-. sk propiin et chacan: 5 il wadhe
VS ORI,

The “:Illl-ll arl ol ol jrasiri J.lllJl_] amul pilarmma i
af mucosa due 1o B pplr conmot bre disputed, bui «
mnidiifaciirial etlohpey fon pepoe wleet disease seemns bor e
ermcrping’

The hlea of a possible eorrclathon botween HISV-1 and
prpic uleer has appeated almost 40 yean before™ ", due
o many common chamgierstes observed in the clinteal
picnere and the naiural Meiory of both deeanes’

A possible involvemeng of 1153V in pepric ulcer
aliscase wias repaortcd from soveral invesagators, bot a Arm
eonclusion has nor e been reached. The vase majoriny
wif those srudics o bascd on the dooenon of annbodics
sgminst the virus i vhe sermm emd the doosdenal jolee of
patienis with peprc ulcer™ ', a fimafing alsn commaomn
iy il afrprEare Feralaluy Tlnrullnnlm
studies that reporr the presence of HAY-1 in sissoe
marmyshes obimined from pavioe wmd dudenal uleee, s
i i cluain mactm :P‘."R ] mrit lmmls, boist the ninmaleer
of the examined populations i small™ "™, Cn the othee
hank, in the studios peported abwowe, @ possilde corndacon
beracen HSVED anmad FF ppder’ has becn bvestigated (o thae

Then: ane anly iwi
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parhopencsis of pepoec wleer discase,

DA of HEV-1 has been dereered also in human
vagal" and ecliac ganglia™, which provisle thie nervoe
ngvanrk 1o asmc wesve. Theorencally, smee vpotomy =
wsed oo ereat pepric uloer disease, the s meanment may
mterrup the migration of acivaned HSVED from ganglia mo
e muocesa, thas provennng the secormence of uloer.

The purpose of this sudy wai o investhpate the po-
wsilbde relateonship botwesn HEV- 1 and pepaic uleer and
whether vimal infocoan of uloer paticnts 1 rclared o the
presence of H paded infoction,

MATERIALS AND METHODS

Fattants and biopsies

Al prtierts wha wnderwent esopshagogsemadudesoscogn
an our s from Sepiember 1999 (o Scprember
2002 were reeruital, The first group nchisded 56 paticnis
(31 rrwen and 25 wranen) wath scive duodinal ubecr (average
53,5015 yeard, range feom 19 to 83 years). The scoond
[t ] v bl "a-l Fulu'nh [11 FEETE T anal !2‘ u,unwsfl wiih
active ulcer of the proplorie anc of the somach (mean
of 61.5¢16.2 vears, range From 22 w0 B9 vean) and the
thind group thar formed the contno group, consdened of
500 pagien (28 men and 22 woimen) with o evidenee of
pathologle findings (mean of 542167 years, range from
2 e B :.ulm].

Tosr semples were ken from all M panens with
peptic ulect for the detcenion of HEV-1 ia duplicaie,
froem the hl”lm‘i:rl: arcas: the base and the rom of the
uleer: the sdjacent arca of the ubeer ar a diseance of 3em
{mdnkmal and masximal distanee from the erater 3 and 5 em
respecrivedy). o this ressen, in e dossdenal wloer group
& soeomd ducdenal hiopsy was obeained: an endoscopically
meermnal aren of the stomach (the Cumphs m grastric uboer
cases and the amrum in duosbenal ubcer cascs)

Twa samples were alun taken fram endoscapically
healthy sreas of the strem and corpars of the siomach m
all 5 conrols,

Tham lj'hi[ill.-u Froom the antrum and two from the
coapus of the srmmach were mken for the deveenon of H
Podet using the rapid urvase vest (CLA-est) and routiae
h|'llrﬁw.

Finally, specimens from the gastric uleers wore exa-
imuinend hispopratisologically o enelude malipnancy.

Risk facrom probably invobaed in the pashogeness of

rpie uleer, such as son-sterddal ann-infammarory drsgs
(MAALDs), vmoking, wloobal, hveory of herpes lehiabs,
family history of pepiic uleer. and ubeer rite, were recorded
an analyeed.

DNA extrarction

Crenomibe DINA was exeracted using the QlAamp DXA
mini v, follveang the promenl supplicd for ponifics-
rin frewn fresh vssues 1IN A weas finally dissolved in
50100 gl off TE brdfer depending on the shee of DNA
pellens and wored ar - 20 50 unel smplifivanion
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Primar design

Fewt the nestead PCR Y, 1-1H|mu|.'|n| sthdes deduced fiom
the published sequence of the RI2 gene -coding reglon
from HSV-1 weee used” . FFor the conerol DMA sy,
onlbponiaiclintides G Li-actln geie wie wasl The falmie
sevpsences and chamceensnes are shown m Table 1,

Table 1 Charscierndos s nucisotuie base sequences of premers.
used for nested POR and controd Rasays

Corwtaiged  Gomflak P et L.
- - e
oy [

[ mep—
AR A RV R .1
Lo
Uhitew ks
RECERIEW RO RN PR
A
e LT Xz libis e
L R L R
4
e
|y smisen
AR LT,
Lk
Beatim Famwam|
b T e
LAk
puit]
Fmetis
el taagrrite
v

B, mlling teargwrralury Seuernees shanem aw i e 5 0 dewcien

Nested PCR amplification and dilection assay of HSW-I
Bacnn R proeraiing o 3bp produce was performed
w derermine the DN inegry of the samples. For the
spuslity comitiol PCR assay, the follovadng poogeiin was weed
1 qrh-n A for 2 mimg 15 r}rlﬁ.lr 04 % fanr M = ot
S8 " fow M0 x, ae T2 00 for M) 5z and & final eycke mr T2 M0
o T muin.

PR deteotom of HSY-1 was corned out g 50 pll.
reacrion mixmoe conmining 25 gl of Teg PCR master
miz solution (Qiagen), 13 gl of double-Jisilled DNase-
free water, | peol/L concentration of cach primer and
10 gl of the eximciod sampie, PCR was performied on 3
I 9 @00 thermoercler (Peckin:lmer Conus, Branchbund,
NI, USAY The cyclmg conditsons worne st 8 20 for 1 i,
5 cvebes at ™ =L for 5 3 and a1 72 *C for 4 min: 5 cyeles at
O 8 far 5w and a T -Ifnin..'&l.lq'fl.l.-l. at 00 5 fowr
5w and an 68 0 for 4 min, Afier the final cyele, mbes were
incubsatcd for an addinional 10 min st 72 *C Mesed MCR
-rn.pliﬁ:ﬂth.m sl with 8 0.5 Pf..qll'l.ll.lm frvams thie st
ruer, 25 b oo Togg PCK masier mix sobugon, 18 pl, of
double-dinilled [MMase-free water and 1 pmal /1. coneen-
truticn oof each fnmer primer wnder the fullowing cecling
comabinome 2 M5 fior 2 mung 35 eveles o 9000 for W,
at O B0 for 300 5, 2 T2 B0 for M0 8 and a final extension ar
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Lol IS5M 1007-932F  CHI4-121% R

T2 for 10 mine Bach amphis rnoid one

@S M Or
negatve amd ong posiuve control. The nogamye conomol
conabatgd of blank reapent and waree. Por the positive con-
mwad, HAN:] [l ue 10 Jrur chexl Moy 3"\.|_.
Cosntsenn YR analyses were repearad vwsee or more

The PCR produers were amalyeed by 296 agarosc el
Tris-borate LI¥TA buffer along

A mmaslevular wegght murkes

1 wls usad

cleetraphorests in o
wath ethoekam bromal
174/ Hng 111, Sgpma) was also ron semadoneousty o wden
iy the molecular siee ufl the PCR '|lrudm|- The IDNA
visuakized by UV transillumanaton aod ana

lanads wer

Iyl L1510} TES drsommontiism svsdeme Mosse of ilse P
and the goptpnl simples were Acgainveg i the b-acin (o
wlitmately le avingg M) ML and 50 conrmds that were sube

et fan HESY ) NG sy sis

Helicobacter pylori testing

For the dierecoon of B ey, a0 €000 s was used warh

high sensime
Ballard Medieal produers, Disaper, UTT B4000, U8 Wi
An experionced pathologist il assessed the his

v and specificiey Kimberbv-{ Jark €143 e

L |I| i.'li..il SOUTDOHES Wil |'| Lisrrmsa stnm

Sintstical mnmysis

"|” associmticons betacen F'IT.II1'II\.'ELI" ol interest were
cunmidned gither by Pisher’s cxact ot of Pearson’s ol sgaiy
tet withy euntbneley comrecion,

Mubipvariase analysds aas performed s

lewgisme pegressinn mindel pn peness the
the eommon mak faesors fo pepeie uleer develospment and
1 prpdorr et tiom

P05 was consigdervd sensacalbly sy fican:

RESULTS
Polymerase chain reaction

The Eenome ol ||.‘1"| «| was Prescnl ik .:H 1|r. lhl.
panicnes with pep
groap in which mo positve deteedons were found (7,
P=iuiins, Fyperes 1-3). There was an coqual prevalence
it the o sulpeneugs of patienis, 17 of 56 paidonis with
durstenal wleer (HEA8) and 11 ol 3 with gasine wloer
evigd postove (P = O.843), In all HRY-]
b virsl FeliEbd Wis derecred froem alie
vsnnie sarmples ohoined from the crawer of the wloer as

oy (31 1%, evmvrrary o the coanimal

A2 A%5) were 1

e L3R

Fromme tha: 1_:||1|1|| w obstmimed from the fm, achele all ".II11|1||: »

Fradti achacont and IREaRT afcas avfc figative

CLO rest

Al the M pydod’ pamitive subjeets by CLOY pese firom both

gromipes wene also prssithe o the bocterda wlib hisaslogy
The mmodence of H_."-

ey wan sigmficanily hgher
U, 4475 dhan in conerols
A -|.'|r|-r|-;.|.tl:| 1II|!|'|II:.I|.','|I'H
difference wan aléo found betwesn patsenis with duisdenal
10136

in pepoc ulcer paoenn (T8
i :u-l GO (P = D00
wleer and theose with gastoe wleer [P eparn
H,‘;-‘il-'r Wik O Ih.'l.lIl:I'l“:l abserved n paticits with
praninic ulder (26.5%) than ln patenis with ducdenal ubeer

World ] Gastroenderol  Rovernber 14, 2005 Violume 11

Number 42

H 1 2 ]

110 bp=—

Figurs 1| Mested PCR wan HEW N cuter mnd mner primary (250- gmal 100-p
BTpECony MOWA| Of J% BRMGSE oFL by efhdum baomads 1), Lare U
Drioh, Pt woeghl maarer 1 iriee 1. lane 1. HEV-1 powitve coniml [second
mni of resled POR ane 2 MEV. | poalive coniesl (iesl nan of meviad PCA), e 1

16 11

13

H |1 234 546 789

Figuin I FOR gually ssiay coniml Lane & DPA moeculs wesgil mane 2
=T (11, lanes 1-8: ponitve be-actin popic sl sarples e T regaim
enntl fwiheut eepiet e A 17 postes boartn manrie e samoin

M1 21456789 BDUBR

LD B

Figern 1 Nesisd ACH ampdfeaton of HEY | n wmpies of paieesy wih popis
wieer, Lo b DHA molecalar weghi marce v [TdHae 0, lms | HEV-
DoRtve ool (HSY-1 gendom DMA by Sgmal. s 24 poetee imoiel tom
e W PO ulom Lrw | negaiey coerul (o ernoes). oo 810
LR LTEIES TP e sl (T e Lee TP HEY. | el o

[R5, Tahde T}
POR and €

Eusimd H s

Vs were sipmificancly associarcd with
ot ot tion i all O P ulted padbinii.
Nepatrve H fodeers wan o by detected m pematioe
LR samplos

I* = 0009

© I'l-.xrl-u'
A2 1% than moncgame PNCH samples (B 1%%)
Table 2. In the group of duodenal uleer
erved

patiens, H pode’ sejgativity was muwe freguenily ol
in posivive PCR samples (11,8%), than in neganive

R -.-;|ihl'||.|--. (7.7%). Howiever. this difference was nae
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Teamakichs K £ a0 HSV-1 in peplic uicer

Tabla 2 Apsociobon Bptenen H ppian and HSV-1 in patents with

paplic Lkcer

Hpdrri+h S Hppleii-) P Odds ratio (FY50T)
———rr T o
Camntin, 080 [y F e AT (LA
G wlowy I8/ (TS W
Dhsabewal sibews  517% 91 1) 5% AB% AT
PEV-E ey LT w
HED =] Frel LA ey GO B {Lal-IRID)
(LTI Ea R T T
P O RSBy yn T Rl B B e L
PR LERE B LR | e
Thesstenal il
HEV -1 L ] N® LI
Dhssmbestual et

V'SR {4 st i, puirtiemsbs weiihy gl ulivr posisive bor D=1 1 B5V-)
i=pf gt whoet. pabierts with gaisic adoer negative b HEY<0; H¥V-1
) il olov, paticen widh dusdemal uloes posieve for RV | HEY-L
A=k dudonad ubcer, ity alitenal whoor negative b |0 O,
e [ eep—

Taible 3 Axsacation batwsan M mos and HEV.1 in relasian with the
B o PREEG Wioer
Nt ] % W pelini(-)  Povalue  Oulds s (9% O1)

1R
arivh it A5 i

i FANRTTR S K]
ey
Sang ey Cg0n oL

N+ puntienin pumsiinee fuer HEY - CL ooy inferval

statiatically significant (P = 0.654) (Table 2) whineas i was
sovtisrieally sygmificam b solgroap of gasme oloes
passems (= 0T, In ohe gasorie uleer sulsroup, T poden,
negrative cases wore observed In 636% of pasitive PCR
satmiplos and in B.7% of scgative FCR samples. (Table
'2]. Fiﬂlﬂ}'. ihe likelihood of nnﬂlu'm f.f_,:l"rh n HSY |
postiive samples in the proup of paee ubcer paticnts was
sigmificamly higher than thar i the proup of ducsdenal
ubcer praticris (P = 00 [ Table 3).

Sratistical analysis of other paramtlers

W aleo studied some of the comman sk factors for
the l.l.l.-|.-|.'|-|.11|'r|¢'r|r o mﬂ:'l: wheer disease. Mo smthncallh
significant difference was found berween panenrs and
eemstrods eeganking family history of upfrer gaarmlotestinal
uloer, hivmory of Herper dabioliy, aloohol eonsumpeion, md
e of NSALLE (Table 4}

As enpoatad, slaacco smoking was the only cadstcally
stpnihicant rink fuctor for the develaspoent of pepiie woers
berween panenrs snd comrol populanen (= 0.019),
Smokers were associaood with o L57-fold inoncase nisk of
prepriie wibcer developinen.

The performed mulovarace analvsts also confrrmed
that H prfrs anad tobaceo smoking (OR: 3320 and 2619
resprectively) warn msoee likely o induce poptic ubeer (Table 5),
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Tubie & Rl (nciods B pophe Uicer Sileass

Pupis ubier  Cusioods [3) Culids patis ]

pectienes [
([T
L
e 390 (3T &/ o
Pt T T T L
At
L gy
Y LT T PR T T i e
K L SRS
NEAID e
Y I () 7 (e P
Mo Gl T R T T T
Somiang
Yom LT E T
s ampen  wiegzy S b
Favalty hastisry ol
g ubsr
Y T TR LR T T
B LN e T LT T ] e o

Table § Conbibulion of ofher risk fackars B0 peplic uloes devs-

Inpmant
L] 5E o Sig  Oukde SSERUCT Rew Dl
v Fam
kg, awy e ] nmis  Iaw | XS ATY
1 pieri mevton 1LX  ddm i 1] F S [RTLSR
A iy i i Ay
Srw a4 a2 1 nIE
Mistory o M bahimls 0721 Qi 1 QAW
Aokl BN aae i LY
RAD L= _ LR 1 R
Yty history e LR K
L] =IT§ A 1 Ll
E, avurddihws eyl
DISCUSSION

Despite the progress during the lasy 20 years in the
untlerstunding of the puthogeneks of pepiic ulcer disease,
1w clear thay gestroduosdenal ulcer 1 the result of o
mulnfacional proccss,

H prserd infoction and N3ATDs have boon recognised as
the: twer st ienportant cavses of papdic ulcer discaie. The
proqpuertion of peptie oleers nob essociatod with H prbn
mfocron of the uke of NSAIDs b increasing You scveral
atuichies have shisn that 41448 of replh: uleers are mo
related mo either of the rwn facme™

The possible invidvement of FISY-T in the process
s o field of meresy for several investgators, but a firm
conchision has pot been reached. The presence of viral
DNA i vssue samples oliamed from the aloer uie is
05185, The possible cxplanation for this finding
is that the HV-1 cxpression is prompied cither by 1he
wbeer bnjury o b b cells™ ™ o HSVET finedl rrigghe
cansr the ulceranive lesion by directly infecnng the muensal
cclls™ o fimally rhay HEV-T expression is induced by the
sbeet meatment
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In ihe prosent sy, i W lubs:lnl.lll'!.' 'll.qp;'r number of
pasicnes than in the studies reporsed alsove (90 50 22 and 21
respectively], the posdtivity for HISYS1 DNA was cxprossed
ul.l'n;,,; PR & prealcs percontige ek umqﬂ.u.—- ['H".'iu aw 5%
amel 1R respecrively).

I shaoodd e naoesd thar vird TYWEA was derecred only
in the desue samples obealaed from the base and the im
of the lesions, wheras all the other examined wanples
obnned from the nshacent uboer wnvis ol edoscogmclly
1'1|:.l1||'rf NTEICTER fmm |EH; !'mru.:nh lru.! H'u; n:u:mul o
wiere nogative for the virl gonome,

This finding can be explained 0 followe. The HSV-
may haee !I'H.!i.lllr enieresd ihe TARLS gll'lfjll ihrrl.l'g}l the
ezl pharynx ar other penpheral connecning sires. Lipon
actbvarion, the virus would ravel devwn the vyl nerve o
the pusiential gte of pepoc aloer ket HSY-1 sl migha
cause Wevrative besion in selecead cases of a subset of
pepoc wleor dcases by dercotly miccrng the mmsonsal coclls
in the stomach and dueodenum following virus relcase From
peufoeadocrne cells o vagal nerve terminals or both.
Alermanvely, pepuic ulcer might sciivae laens HSV-1
\'IWJ pnﬁu, mu.lrmH p:[l]l.r:m,m of HS\V-1n onmmbgimge
Towe 1ot an iniciaving faeror of uleer

The derecuon percentage of positve HEV-1 waa
sapnaibar between the proup of padionis with gasine s the
groaig af patsenes with doosdenal alyer (32, 4% and 50,4%
respectively], in comtrast to previous studics, where the
viral I A B demonsrrated oaly in thesuse camples from
grastete uleerd ', The exact cellulir bocalization of 11
IINA comaled nest bse sdenafied.

O30 the orher hand, imvessigaung 8 pesstble sssociation
berween T podferd apad TISV-D in puhogencsts of a subsegr
of pasmshendenial uloors, our dats supgsest that the PCR
HEV-T positivity is ssoociarmd with a 5 d-fold inencase in
neigarive M podry detocnon, Moseover, the panents with
uleer lesions infeered aith HSV-1 presented a similar
prevalence of H pplen’ infeetion as the eontral group,
whith was sipndficanily lower than that in che H3AV1
neganve ulcer cases (F = (L), This finding reguires
further imvestiganon,

Puomisibale interpretations for fe increased HSYV-1 DNA
possirve detecrion e in H_Im-.ﬁ.u- negrrtive ubcers incluse
e :I'uﬂlmrg. H !rr.l-n m—p;im'tlv i nfluenced h\ ihe viral
expression, H3V-1 negativity milsenoes H ,lgnhr nfectinn
gnd the virus independemnly causes some gastrodundenal
ulcwrs,

According v our remsles, in the subgroup of panents
weith dussdenal uleers, the pak of [ g infectim was
inddependent from HEV DINA expression (P = 0.634).
O the ather hand. in the subgroup of patenrs with
pmvrie uleer dEsease, the powsibilieg of M prés negaiviny
was |8 5=-fold higher (P = 0.003), These data afe in
sccondance with those reporeed by Lahr e el %,

Aaliditsonally, secordung i o resalis, there was nos any
cowrelanon berween pepoc ulcer disease and age, sex, ubcer
siee, family hiseory of gaseendundenal uleers, hiseory of
T faldalls, alcohaol comsumnprion and NEAIDs use. O the
comirary, statistically significant Jilferonce (P = 0,017 was
obmervedl btwunn paticnts wath peptic uleers sml oo,

'Y I'l.rnunulunp. s comcernod,

Chur resulis indicare an imvelvement of HEV-1 in
the pathogenesis of popric uleer discase. Although an
tITYl'hn!l'I.lI'l.it{il.’ infeemun with the virus in the uledr siie
cannm be excluded, the inverse relarionship berween
HEN-1 derecrion and T pylerd infoerion indicaes a possible
implication of this virus in the formation of the uleer
crater, a1 beust moo subgroup of Enl.n:nu. Furthormore,
expermmental data suppore this” MRS e exace
locabiranom of the virus in oleer Hesue -|:|;|'|| showild b

preciscly detcemined ia order 1o clanify whether the
lesdinn in cosied by HSVS] or the vins oppotumstcally s

ml'ﬂhl‘u'd .;-lperhll}'h mnwmwnmnﬂl ]1l1'||'.'!1n|"hI
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Abstract

AlM: To determing the serum levels of c-reactive protein
{CRP), transferrin (TRF), a2-macroglobulin {(A2M),
ceruloplasmin (CER), al-acid glycoprotein (AAG), pre-
albumnin (P-ALB) and retinol-binding protein (REP) in
gastric carcinoma patients and to explore their possible
correlation with underlying Medcobecier melord (M oyion)
infection.

METHODS: We measured the serum levels of CRF, TRF,
A2M, CER, AAG, P-ALB, and RBP In 153 preoperative
patients (93 males; mean age: 63.1+11.3 years) with
non-cardia gastric adenocarcinoma and 19 healthy
subjects.

RESULTS: The levels of CRP, CER, RBP, and ARG in
cancer patients were significantly higher than those in
heealthy controls (P<0.0001), while no differenoe was
found regarding the TRE, F-ALR, and AZM lovels, Canger
patients with & mely infection had significantly bower
RBP wadues. compared to non-infected ones (#<0.0001}
and aled highes values of CRF and AAG (P = 0.09 and

£ = 0,08, iespectivedy),

CONCLUSION: High serum levels of CRP, CER and AAG
in cances patients do not seem to be related to & gk
infection. Retinol-binding protein seems to discriminate
betwesn infected and non-infected patients with gastric
cardinoma. Further studies are needed to explome if it is
directhy involved in the pathogenesis of the disease or is
merely an eplphenomanan.

© 20005 The WG Press and Elsevier Inc. All rights sesorved

Ky words: GAstric cancer; Medcodacior pyior, Acute
phase reactants; Al-acid glycopeotein; Transferrin; A2-
macroghobuling Cendoplasming Retinol-binding protein;
Pramalbumin; c-reactive protein
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H, Sakelaridl F, Papadoniou N, Trivras M, Balatses \, Koufos
€, Archimandritis A. Retinol-binding protein, acute phase
reactants, and Metcobacter pylar! infection in patients
with gasiric adenocarcinoma. Wil J Gasfroentersd 2006;
11{45): 7174-7178
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INTRODUCTION

Though ihe imcidenee nff pasiric silnocarcinoma has
decreased during the Inst 50 years, it sill remains one
of the most common cancens worldwide, lven thouglh
tha enaet malecular mechanisms lesding 1o pasinic
catginugrrsls are -m'nmr-'lﬂrl:, urglpratinsl, the Current
schessl ool thenagivt acecpis o muliifrceonal model mwhich
vl dictary and nonedictary factors [Le. Frlebasor prlam
infeetion) opoerate at different ateps in the procesa

Epidemivlogical studies in the carly 1990s
demnemstrated an up 1o sxtuld incrcesed sk of developng
FaRTrIC adonocarcimoma in paticns mfccted with H
_IM.Jml:r'I ". Mo thaa 10 yeari ay, I[fui—rr was Classificd as
a type | carcinogen for human bengs by the Wiorkd Healils
L ! .l“‘ﬂltl}ullllll_ In'lllx ll1'||1.,l,|lir|.'l| in ahibs way as @ crocaal
|'I|‘I!.'-|:I' i thie RESTRC Cancinagencsis Inscreasaad -11lr|-w3||al el
proliferaton and oxddative damage of the gasric muooss
are the rwo main mechanbums thar seem fo openie a8
pesull of TT pdes infection”™,
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Thie owher environmenral factor thar has been shown o
play a shgndficant role bn gaserde carcinopenesis k= dicr, Dicts
with lovw intake of fruits, vepraldes and milk amd high
wiimbee of smoked or salied Gy, dned Ash, :lml:u'*_ and,
ard gomples carbobmdrae: have beeon shown i increase
the risk for gastrc cancer’™ . Contrary bo that, mitake of
il'l'.'hmll.l.lﬂ!'l h.li 1'J|’.'I:I'I| ‘\.“JEI‘.I"I‘.\‘I l"i.“h kal\.'l.ud rh:l: 1l'F
stk Cancer

The search for oseful heomarkers tha can hrlp n

the diagnosis of cancer and add prognossc information
tor that already provided by the uimor siaghipe bs 2 field
of active feseanch. Bven ||'|-.run]1 maivecroas sfiddles have
heen published, oo single sulmaence has been fooand o be
elinseally useful in the management of panenns with gaserie
earcinoma. Immunohistochemical analysin of gastrie
tuimaoes s shoswnn that they contain protcase inhildioms
virch 2 a2 macroglobulin™ ' or al-acad glreoproren' '
and suggrerts thai they may scrve o mstkors of v
aggressivencss. Some dats also suggest thae the acue
ph.:l-l.' reactants CRP and AAG Ay have rrrcrgnnllil:
value ™. Siored sera from putienes thas luer develop
pastne caneer comimin lower values of feronm, whle
wransferrin valves were noc different’”, Ceruloplasmin
has been shown o be uselul in some stualies™™ g pant
b others™ L Serum lnverdeukin.t (1L-6) level correlates
widh ithe disase status o gasane cancer, supggeesigg 1lan
i imeay b sl 38 @ newe rumioe marker for manionng the
response 1 treatment’ | Oither smdics even suggesned
that I il love a ditect mole intle patlaggonesis”™ ™,
A reoent st " confirmed that 1L s @ wsefual parsmeser
forr the dmgnons and grachng of gastmc cancer, but also
suggented 3 ole for malonyldialdehyde (MDA}, mmc
omide (O and, expecially vascular endothelial growth
factor (VEGE), Finally, inconchsive dais surmoumd the
yseiirlness aof the s-ealled nEjEIE pee |11“u.- TR EARTS,
prre- albamin, and reninod-binding prosein, in the assessment
of eaneer paten’ 7, Rennol-hinding peoren was also
tclhodied in our analysks bocause reninod and e Rgand has
et asseociaiod with lower sk of gasitic cancer in somy
stubies™ " bni pinst i anthen®™

The aim of this prospeerive, observational sndy was
o sy the seram levds of the acule [‘uu’ T Tanis
al-acid glveoprotein, ransfeerin, a2-macroglobuling
coruloplasmin, sl -binading proscm, pre-albuamm, aml
e-fescHve Prsicin i paticits with gastele sdenacancinorma
and 1o cxploee thetr eorrclation with T pplia’ bnfecton.
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MATERIALS AND METHODS
Patients

e hawrsddredd anad Ay thenee patienes (93 men, 60 samen)
with a mean age of 6312113 years and hiseodogpieally
cofflitmad nob-candia gasiric cancer were bgcluded in
the stmdy. I cach case we feeorded the location of
the sumor, the histological type and the lymph ande
miwrdvement. e hundned amd I:'I.'I:I'Fr:l'-r-IW m:Hgﬂlnr
mwmors were located in the antrum and 28 in the bady
of the stomach. None of the patenta had any groas
mctaeiane divense ox determined I‘n chesi and abdomcen
1 seans and recernesd of herapy or radianon r]'l.rn'm."
prioe w surgery, The himological degmosis was based on
marphalogic examination of hemarocylin/ cofin-stained
specimens, Table | summarizes the demographic dara
anel charsctertaties of the stndicd popubstons. Nincieen
healthy wolunreers (10 men, 9 women) with & mean age
of 62241301 vears were used a5 conrrala, We defined
“healithy™ status as the absence of 4 canllovascular
|].i.l|:|n!.:'r. nuﬁn;nmu:j:. Mmhlrlliﬂﬂ Fﬂll‘lllllw‘, anad H
ﬂr#rr mfectim, Mether patienes naor comtenls s wmy
evidener of infoction or reechved antbioocs for ar loase 2
it frebof b0 sciuin collection with oaly the use of antacde
S froomn AR Iu'llﬁ:u. WETE ptw-q'n.—ﬂhﬂ:; colbected, the nest
of the sem were endleceed in she previous 17 mo and kepe
frowsen ai 70 T,

Tha srudy was approved by the Insnnedonal Rovicw
Boands of the participating hospitals aod all study
inshiaduaks gave thew infarmaed comsent,

Datermination of H pyior! serology

All poralled subjects {cancer patignts and controlsy
underwent an enxyme-linked immunosorbent assay
(ELISA)Y 1gG acralogie tesr for H pplor (Allergy
Tmmunntechnnlogies Tne., Newparn Beach, CA, LTSA)
in acvonlance with the maouiscmerer’s imsiruceions. The
specificiry and sensinviry of the serology rest validared
in wmer local populasion were 93% and WP, respecrively.
H prier: antibasdy titers higher than 1535 mU /L were
comaibored positive and bower than 155 ml /1L sepative,

Detarmination of acule phase proteins

Concentratons of the !"'l:l:.lrlt B-L'u1r-phiu: prvcine
[e-reactive protoin, al-acld gleeoprotein, ceruloplasmin,
transferrin, a2smucroglobuling, prealbumin, and retinal-
Laisiafing frotein) woie pcwomal by acphelormei micthod
on o Dade Hnl'l.nrlg T!E]’\"I"llll‘l'll.’l‘l"r BN (Dhade Hrhnnk
USA) using Dade Behring antibodics and sandard
reagenie. The inma- and inwr-assay cocthckenn of vanwoon
were in ihe range of 2% and 5%, respecivels

Examined

Serum levcds of the aowte phase roacrants wene rocordisd
frosims hcaltly comtrals and patients sufferng from gasinc
canccr. These parients were grouped aceording ro whether
they were infoeted with I priesd or not. Mormal values
for the examined peomcices were as follorws: coacthve
[TI'II'I.E..I'I ﬂ_i'.'HP] <281 rr:r_,lrl.. Alacad ;.:l}':q\nlrrﬁ FAALY =21
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Tabbe T Blean Wvels of THF, AZM. AAG, CEH. REBF, P-ALEL and
CRP in cances pabais snd conirois

Tabde 3 hbaan livels of TRF, AZM, AAG, CERL HBF. P-ALE. and
CRF babwosn indocted snid non-nfecied conde palisnbs

Paramiter jmyg /L) Cstcer patienss (o = 18 Contedi e g F

THF AN F k] L]
AIM AR i b
AAC LR L E wiling
CER ¥am LR =@mg
L amm T “uixy
rALR T T N
L= L] M ]

Pairmoter jmyfall ) Mioneinkactvd (=TI} brdactied (0 = A2 »
Tir Inan AN oo
AN IR i AR
AMD N o 1R W
LIk L | L8 o]
R nm lary =0m
mALR i L] Tl i
CHr T (L he ]

Pl ) s coifitRile. NS Al agaloant

200 mis 1. seruboplasmin (CIR) <550 mp/L. wansicmin
(TRE) <4 MM o 1 A2-mmacnoggobulin (A2M) <3 200
[LUTE Frt"-l“lul'l'irl (P=A LR 50 g/ 1, and retinaol
binding protcin (RBP) <60 mg/l.

Statistical

The nonparameine Mann-Whiney [rest was emploved
o anly the differenoes in valies between cancor paticnis
amed somrals and e compane the apmifieanes of vabses”
differcnecs berween infecred and non-infeered padenrs.
P05 was comsidonad statbically significant. All analyses
WEne rnmp]rlml LLLE T the Sransncal Fll.'h’ln? fowr *uu:u|
Scicncer (BIES 1L

RESULTS
Tha axsessed parameters found between cancer pationis

’I'IIJ "IL'..I"II\' ﬂll'llﬂlll ll'ld h{h\'““ 1""““““ ’I'I.IJ naae-
infecrion groups of cancer padsns ane shown in Tables 2
amd 3, mapocovely. Oue of & total of 153 canduer paniits
participating i the sy, 82 (53.69) were nfoctad with
H priord, The levels of CRE, CER, RBF, and AAG in
cancet paticnts were significanidy higher than those in
healihy contrals (P01}, while noe difference was
fromal regperdige e TRE, PALR, pad AZM levels. Cancer
patienes with T ppier infecnon had significamly lower RBP
(P=0,0007) amd highier CRP ard ANG (P = 0,09 and P =
U, respeetively) than dhose wathoast H grder mifoction:

DISCUSSION

T the current srudy, we have measured the serum lovels
of a group of acute phase reactants in patients with
II.‘IEI'.“H.'ITUI'IIJITIE hnhk\l.'lh m "Iﬂ -ﬂ':ﬂ'l‘l.'ﬂ“.‘h‘l 'I"'lT‘I llr dl!
stotmach, Wi scparitod these patients to cither antbesdy-
posttlve or aatibody-negatlve to H pplen. Fiom the
wnamingd scute phl—u.- reacianes, we Dounad that ehe levels
of copeactwve praein, ceruloplasmen, ol -acid glveoprosein
anl revinol-binding protcin in cancer patientr were
sggmidfcanily higher than theee b bealthy comtrols, while oo
difference wis fonemd rq\:u't'dhqg the h'llnfm pl‘ﬂ]l.l.ll'llill.
angd 22 pacrogglobulm bevels. However, only rennd bumdings
profduin was significandy relatedd po P pyder infoction as s
w1||||-v|. W ﬁgnil':rjnﬂq.' Beraier i :'nfn:n-d pu.ri-.—nh il

*Pabiml s deched, Mo Pl grlicind.

i nopinfecied e, The eniology of these brochemical
aberrations i peolably malefaciorsl,

Nurmeroas stidhios have shown ilea gasinie cancer
panienrs have sgnificantly higher levels of CRI™™ tham
healthy controls. A provious stsdy!™ has cven showed
that clevated CRP levels have o prognoatic significance
and & vevonr sy suggested that CRIFP levels conmbirnee
tor the disgnosis of infection in cancer patienn’ . Our
dara confiom that CRP b clevaial i cancer padenis, Ina
we caniol comment on i wsclubvess oothe diagiosis of
e m cameer praticries, as this was ot the mrm of our
study. Thouph it was not different botween infoctod and
newpstnfeciod !nlh'rlh with ”ﬁb‘l’ (P = L0, oo ruwﬂ.ﬂ.e
explanarion is that chronic M ppder infeotion did nor cose
the elevanon of CREF with sowe infeenions as pogemani
or basteremia. The ather explanation s thar our sy did
i have the statistical poaver (o dotect any diffcrence,

Tmmuneslustochenmcal analysis ol the tomor epitholam
showed thar the prowase mhibaor i.Z-mr:w,duhu!ln
i# related 10 the invasive prowth of gastric cance .
Similar pulumrur;- dara extat for al-acmd *ﬂtu'-fmwm "
Chur i i man suppesry pourine messorement of A2ZM,
hur ermfirmed thar AN s a2 porerially weiul marker a=
It wan consstontly higher In cancer patients and shiad
u trenad i reach statistical sypnifcance w H pplerwifeciad
paments (P = 0,08,

The role of jron-carrymmg proicin mansfcroin is
undeteriined, Studics showed that theee 5 a0 diffcrence
in the mean TRE valises betwven controls smld padenis
while ferritin values are significantly differens” =",
srpesring thas TRF may nor be o prognaste faemor for
fussiy pacts carcinogienesks bue lis nole remalos. uncemain.
In avcordance with previoos soadhes, our dota dud oo
reganre rm:l'lulinF ransiverin BRrinic cuncer puﬂl:nh-
whether they wore infoctod with H probnr or not.

I'inﬂly, we decsded in mehule the wocalle] nuintional
ilicen {prealbumin amd retinol bending prown) in oue
analysis o explore their selation 1o cancer or M pylee
infeetion. In patlents with colon cancer, the levels of
seru preallmin, retinal-linding, procein, stansforon,
II'III llhllmlﬂ were I"Imtl.l"ll II'III 'ﬂﬂllrd mi \"HN.' L
saipmlar panern of change. More specifically, in memsane
colon cancer, prealbumin was the most semitive indicator
of sutritional starae and s levels and ras of change
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Tl w proggrsne sypahconoe. A rgd (8l of preaflzamn
viten otours 2-3 mo prior w death of the pasien and
thip pretermingl phase is also freguently heralded by a
prmsrcssive T :'n_l!lu: CRP level in the absence of any
olswirsns |n|‘rnin||'“. Mrealliumin conncentranion has o
prognoane impaerenee in women with epirhebial ovanan
earcinoma’™ and a pencenl cancer population s well™, We
cangwii confirm ihe daia cn ihe uschulness of prealbumin
iwatinge begause we dish st perfirm any formal sysessement
of putrisianal st i our sty puopmtatices,

Serum ccruloplasmin kevels are higher in gasirie and
lung cancer™ and cur data have confirmed thin Anding
Wi did ot firsd any conrclation of 1 préed infoction with
ceruloplasmin levels and cannot suggeest a0 pathopenene
rode for this copper-chidanng prosein apar from bemg @
marker of systemic inflammation,

The most inieresting (ndings of our stedy are the
signdficantdy higher levels of sedinol bbnding protels in
gastric cancer patients than healthy conrrols, the only
mearker hoing statisnenlly different beracen nfocted and
non-infooned padents with H prn {iv was lowet in 1 prba
infechod patienis). Our fimdings ane oovel ssd in contrast
with previsus studies shomang deercased BRP lovels in
ihe Tung”™ and eodorocid eanecr!” ", Betined, the lgand of
retinod-binding protein, & regquired o mainmin mmanin
and cpdthelial nermover and 5 a key micronutnent necded
foor combating infection. Studive have shown a goosd
vorrelion between RHP and vetnml even m ohe comie
of infecnon and il ] m.l]nulllnurl"". Heamsd &ﬁum}'
coubd cither divectly divrups epithelial intcgrity or indincetly
increase suscepilality s the danaging facioes contabned n
wiihuer podaacco smoke ﬁn ihe case of ||.|d'|q,|~I AT O et
{in the cuse of gasmic and coloreen] cancer). Cine anuld
expeet 8 lower and not 3 higher reinod hinding proncin
value in gastric cancer panicnms

A Tundlamental differenee between stomach cances
arul ol types of cancer i the invobament of 1 frdes
m ihe former. There s cvadenee: that }fmh II'II-I.'EIFMF"'
i e assoctated with the abnormalitics of the nutrdonal
markers even in the absence of malignaney, Apuilera o
al™ spulied the relathomslibp Letween gyl nfiecibon,
ancerexia and malnurmnom in A8 penmoncal delyses panenms
wnel frmmald thaet infeored pariens with snoresin have lowes
lymphocyte counts, pre-albumin, transfcrris, serum
albswomin, normalized equivalent of protein-nitragen
apfrearando amill resiilual rensl fusciion. Fradication of
H it cvaalel sigrificantly improve she chineal syndmme
anil rhe hinchemical shnormalises implying 8 causarive
tole, bur unforunaxly reinol-binding protein was oot
icanured i that study, The sigmificent decrease in the
scrvity of class 1V aloohol debysbrogenase (AIH) i the
snvrum and eorpus of stomachs of men and soamen
infecred with H papferd may be ane of rhe underlying
mechankems as elass 1V ADH b the major lsocnayme
vempmmilling the production of retooic acil foom el
sl it sapply e the burman gasirie mmacosa™ ", I hus been
sharan in animal mesdcls thay the mitammaorny Tesponse
to infection and tissuc injury s associated with low
ﬂfmﬂm!‘h’ﬂl 1“’ pl.lllh.l I'Eﬁl'bl'ﬂ .H'IL‘ IJI :lpl’l.'llsf “rﬂ.l'l'll'll’lI"
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proveins, I\I'.'I:III.IF|I|II!1I.1IIIF profen mnid prE-:IIlumln'“'.

suggresting that inflammanon-induced hyporcnnemia i
auribuicd 1o 8 reducdon in the bepatic synthests of RBP
anel secreton of the reinod- RBP comples. The marked
depressing effect of mfeetions o serum revinol and
rerinal - hinding prorein has alse been shown in human
bt ™", W spoculate thar M pyieri infection in pastric
carcainoma pratients can lead o o decrease of retinal-
Ealinling i'u-rn:.,-'m by o of the absre mechanioms bus
it termaimns whclear why eninfociad paticnis with gastne
cancer snll have higher RRE kevels than healthy conerols,

The role of retinodds in gastrde carcinogencsls has
been studied in epidemioligsic srodbes with comfliceing
rewulis™™, b the mofecutar mechanisms due operase an
erther benlihy or dhspwse soutes have begun v be elucidaed.
Retinol has been shown to enhance differcotiation of
ihe gastrle el lineage In devebopinge rabbln™ and the
redhuction af fetnoke acid signal has been implicared in
the development and evoliion of pre-malignan: lesions
ol the human gastric -rnurnql.‘-‘. The acovaninn of the
metinolc ackd recepror indwoes ol Bifcrendason and may
antagonize cancer progtession. Cellular eetinol-binding
preeatcin | QCRII-T) functions bn retioel storage and s
expressom iv Jower i hurman cancers than o noomal ol
A very recent study™! showed thar CREP. downregulaton
in human mammary epithelial eclls chranically
commjonses. retioin acid recepior activity, lealing oo the
boss ol cell defferentmtem and tumor progression. The
fmer thar cless 1% ALY = the mupr ST rﬂ.l'numHE
for retinoic acid production from retine] and the more
sipnificantly decreased ensyme o the presence af H ke
infection associaied with ||14;|'|1hu||.-1¢i.r clu.r:p,ﬁ i e
human F.ﬂlrr.lr: THCOND 1S 1r||'ril||.inn_. The revinnte acid
parhwsy may be one of the missing links o iemplay
af 11 pyibed infocion with gasmric carcinopencris

I womghanbon, gastre cancet patients with 1 prden
enfeutson lovw significantly e eotinol-binding protein
'I"IIJTI Thl!l ﬂl"l""“'IrL'\C tf\d nncs ITIL] ll".llh II'IrCl:Md II'ELI
nun-infected groups have higher retinol-bading protcin
walues than healthy eonmala This fnding may add o our
uniaberstamfingg and onnasgemen of s drosliul disease
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Medical Hypothesis

A coneept on the role of Helicobacter pylori infection in
autoimmune pancreatitis

J. Kowntowras®, C. Zaves, . Chatzopoulos
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fpyrabrastion Hospriveld, Thessalowikl Greeee
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* Introduction + Apoptosis and autoimmunity
+ Definition and rerminology of AP o Hafivobacter pydard, antolmmuniny and apoptosis
= Pathophysiology / paihogenesis of AP

Absiract

Autoimmume pancresiins, an nflammstory process of the panereas due 1o an avinimmune mechanism edablishing
etinlogy of chronic pancrentitls, is chamcierized by the presence of nutnantibodies, hypergammaglabolinemin, poan-
ereatie enlanzement, pancreatic duct strictures, snd pathologic features of fibeotic chonges with intense, mainly lym-
phocytic infilirtions, which may contribule 1o tissie dostruction probably by apaptosis, In almos 60t of the cases,
this type of pancreatitis cocxists with other matoimmyme discascs such as Sjdgren’s syndrome, sclcrosing extrahcpat=
e cholangitis, |'|r|'|1:|n|}' hilun'._n' carrhursis, rumime hepatites, or ather exi i reane disorders, and n.-lzrnl!:.- with
gastric pepthe uleeration. The diversity ol eximpancreatic leslons with similar hissopabologic findings sugigests gen-
el imvelvement of the digestive sysiem in this disense, although ihe presence of such invelvemend has not been flilly
elucidated. Similarly, Melicabacter pyford (1, palerd) infection, a well knowmn couse of gastric ulcer, hus been associ-
aled. via malecular mibmbery of host structures by iks congtilucnts seith the =ame autolmmune conditions, also char-
ucterzed by fibrotic changes andfor lymphoplasmacytic inflommatons, sccompanicd by abermations of T cell apop-
bisis thut contribane to hepatobilury- or exiralepatic-tissae destruction. Consideriog dua B padord 18 involved o e
puthogenesis omd puhophysiology of these auommmunse diserders, wie propose that this organism might trigger
astokrrmEse panreitis thoougly induvetion of aulodmmmuanity aod apepiosis

Kevwords:  sutolmmune poncreatitis = Helicobacner pdord = molecular mimicry = apoptosis = T cells
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Introduction

Sinece Sarles or af [1] ohserved a case of specific
pancreatitis associated with hvpergammaglobuline-
muia that was nod associated with alcohol consump-
tion, subsequent reports have described patiemis
with chiranic puncreititis charmcterizsd by the pres-
ence of autcantibodies, clevated levels aof
immunoglobuling (1G4, cnlargement of the pan-
ereas (diffuse or focal), poncrentic duct strictures,
and pathologic features of fibrotic changes with an
miemse  milammsiory el (mamly  lympheeyiic)
infiltration [2-6]. These major lymphoeyiie infilira-
tions may sontribuls 1o hssee destruction probably
by upoptosis [7-10], In opproximotely 60%, (e
cocxistence of this type of pancreatitis with other
sulommmune diseases such s Sidgren's syndrome
{5j5), sclerosing extrahepatic cholangitis [interpret-
ed as & varant ol primary sclerosing cholangitis
(PSC) or s an inflammstery psewdotumaor], prima-
ry biliary cirthosis (PRC), sutoimmune hepatitis
{AdH), or other extrapancreanie disorders, sech as
retraperitoneal fibrasis, walivary pland swelling,
inflammatory  bowel discase (IRD), Hashimoto®s
thyroiditis, and recently gastric peptic ulceration
has heen reporied [4-6,11]. The hisopathologic
finclingz in these extrapancreatic lesione sre lym-
phoplasmacytic inflammaticen and fibrosis, similar
to thoge in the pancreatie tissue, sugpesting a com-
mon pathogenesis [12-17]. The diversity of extra-
pancreatic lesions with similar histopathalagic find-
ings suggests general involvement of the digestive
systemn i this diseuse, although the presence of
such involvement has not been fully clucidated, In
addition, cases withoul svsiermie autoimmune dis-
eases have been reported, which has led (o the con-
copt of an autoimmune related pancreatitis [2,3), so
galled “mutoimmune panereatitis™ (AIP), proposed
by Yoshida [2]. These findings support the hypo-
thesis that sn autommmune  mechamsm may  be
imvolved in the pathogenesis and pathophysiology
in a proportion of patients with panereatitis [17-21],
possibly medisted by an overnctive apoplosis [7-
10,23)

In the same respect, Heficobacter pylors infec-
tion has been strongly sssociated with peptic ulcer-
ation of the stomach [23] and pastric sutoimmuniny
[248], aned patients infected with £ pfori have been
shown o possess amtoantibodies that cross-react
with antipens expressed on the gastric mucosa [24].

£ Cell, Mol Med Vol 9 No |, 2005

Maoreover, as in the ease of AIP, K, pwlors is associ-
ated with autoimmune conditions like 5j5 (e,
autoimmiune sialadenitis), PRC, PSC, ATH or hep-
atitis {0 wvirus (HOVerelued liver disease which
trigper autoimmiine sequalae (AIH and HOV-relat-
od 5§5) [25.35], These . plori=related diseasez
dre also chamcterized by fbrotic changes and/or
Iyvmphoplasmacytic  inflammations  |2K,35-39],
sccompanicd by aberrations of T cell apogtosia that
contribute o hepatobilinry- or extrabepitic-tissues
destruction [33.36,40-46]. Considering that /7.
pviori s mvelved mothe pathogenesis smd patho-
physiology of the above mentioned mnoimmune
dizordera [27-31,33), we propose that thiz organism
might drigger AP through induction of wutoimm-
nity and apoplosis [47).

Definition and terminology of AIP

ALP can be defined as an inflammatory process of
the pancreas due to an astolmmune mechanizm
establishing etiology of chronic pancreatitis [48],
Cases of isolated (primary) AIP without other
autoimmune diseases have been reponed. Many
other terme, such a8 "primary inflammatory pancre-
atitis™, “primary chronic pancreatitis”, “non-alco-
holie duct-destructive chronie pancreatitg”, “hym-
phoplasmacytic sclerosing pancreatins”, "pseudotu-
morous pancreatitis”, "pranulomatous panereatitis®,
“ghronic inflammatory sclerosis of the pancreas”,
“pancreatitis showing the nurrowing appearance of
the pancreatic duct”, and “sclerozing pancreato-
cholungitis” have also been used m the ltermlure (o
identify AP [4-6,49,50], In addition, some authors
defined "autemmmune exccnnopathy®. “dry gland
syndrome”, or "u complex syndrome”, as the con-
current involvement of the pancreas, the salivary
ghands (5555 and the bhver (PBC) [5.49), Howewver, it
is poorly understood whether the pathogenctic
mechanism of syndromie (or secondary) AP with
other autsimmune diseases is different from prima-
v AIP Tt was thought that there is a possibility of
developing svstemic awtoimmune discases in
patients previowsly dingnosed as having primary
AlP [3.48].

Strictly speaking. the classification of a digease
as nimtoimmune requires a number of clinical/hio-
chemical and experimental criteria not applicable 1o
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human diseases [51]. A number of criteria have
been suggested as indicative for an autoimmune
pathogenesis [51]: 1) the presence of auioimmune
antibodies specific for the disease andfor the pres-
ence of non-specific auoantibodies; 2) association
with other autoimmune diseases: 3) association
with HLA haplotype; 4) Ivmphocytic infiltration in
thie site of the disease, where HLA type 11 amtigens
are expressed; 5) respongivencss o steroid therapy.
In this regard, AIP i5 associoted with the cocxis-
tence of other sutoimmune discases, hvpergamma-
globulinemia (1gCi4), presence of several autoanti-
bodies (Table 1), histologic evidence mainly of
Iymphocyte infiltration and HLA-DR expression
linked with T-lvmphocyte mediated apoptosis, and
a favorable response to steraid therapy [3.4.6],
which represent ¢linical evidence of autoimmunity
[52]. Motably, infectious agenis are considered as
causative agents and contributors to lesion expres-
sion in auteimmune disease [53].

Pathophysiology / pathozenesis of
AlP (Fig. 1)

Ocepsional coexistence of pancreatitis with other
autommmune discases [4-6.011] suggests that there
may be comman target amigens in the pancreaz and
other exocrine organs, such as the salivary glands,
gastrointestinal or biliary tract, and renal tubules
[3.4]. Several amoantibodies such as anticarbonic
anhvdraze 11 antibody (ACA-11) or antilactofernin
antibody (ALF) were frequently detected in patients
with AlP. although these antibodics are not neces-
aarily specific for AIP [3,4,6] (Table 1) Carhonic
anbvdrases (CA) are a family of zine metal
cnevmes that catalyee the reversible hydratation of
carbon dioxide to bicarbonate and hydrogen ions
[4%]. The enzymes are mainly distributed in the gas-
trointestinal tracl, particularly in the salivary
glonds, stomach, dundenum, colon and bilinry troct
[4.49]. CA type 1l antigens are located in the pan-
creatic ductal epithelium. Thus, the presence of
untibodies aguinst this 1soenzyme may provide evi-
dence of an immune reaction o a pancreatic et
antigen [3.4.49). Similarly, lactofercin (LF) a
nonenzymetic protein, is also detected in vorious
human tissues, mcluding the lactating breast,
hronchial, salivary, gastric glands or the pancreatic
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acinus [1.4], and the high prevalence of ALF in ALP
suggests that LI may also be a candidate for the tar-
gel antigen eliciting bumoral and cellular-mediated
immune responses in AIP [3,4].

An autoimmune reaction against CA 1l or LF via
T helper (Thi-1 type CD4+ T lymphocytes might
plav a role in the development of ALP [6].
Experimental evidence indicaies that neonatmlly
thymectomized (NTx) HALH/¢ mice, subcuta=
mecusly immunized with CA I or LF, and synergetic
nude mice, with splenocyies transfermed from disease
induced NTx-mice, developed pancreatitis early, as
well ps sialoadenitis and cholangitis, while the nor-
mal BALB/c mice did not [3,50]. In immunized
NTx mice, the prevalence of inflammation was sig-
nificantly higher in the pancreas [54). The effector
cells were found 1o be T lymphocyies, especially
Thi type CD44+ T lymphocytes, mostly imvelved in
the development of pancreatitis, sialoadenitis, and
cholangitis [3,50]. CA Il or LF immunized mice
hod apopiotic duct cells or aeinar cells, respectively
[54]. Expression of the interferon (1FM)-7 gene was
upregulated in cach group [534). Similar findings
were observed in the salivary glands and hver [54).
I'herclore, an immunologic mechamam agamst CA
Il or LF iz involved in the pathogenesis of these
pancrestitis models, in which the effector cells are
mainly Thl type CD4+ T cells [54] exhibiting
apoptotic activitiez, These T cell-mediated respong-
es are accompanicd by mononuclear and polvimor-
phonuclear cell infiliration in the pancreas in the
first three weeks and a consequent fibrosis in the
miost advanced stages (6 weeks) with progressive
acinar atrophy [49].

Activated CD&+ and CDE+ T cclls bearing
HLA-DR were increased in peripheral blood lvm-
phocytes aiwd the pancreas of AIP patients |3.4).
HLA-DR antigens are expreased on the pancreatic
duct cells as well as on U144+ T eclls, suggesting an
autoimmune mechanism involved in mflammation
[3,4]. Paticnts with AP have the particular HLA
hnplnty]‘u: DHB 04051308 1 %0401 [Sl.‘rl. ClM+ T
cells are subdivided into Thl amd Th2 cells hased
an the profiles of cytokine production, Thi lympho-
cytes, which produce interleukin (IL-2, 1FN=y nnd
umor nocresis factor (TNF o, medinte cellular
immunity, macrophage activation, eybataxicity, and
stimulnte B cell 1o produce opsonizing and comple-
ment (ixing antibodies [3,4). In contrast, Th2 [ym-
phoeytes, which produce 1.-4, -5, <6 and =10, pro-
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Table 1| Chamcteristios of autoimmune pancreatitis | 3-6,49,50]

Demographic Indices
Prevalence: 4.6-6.0% of chronic pancreatitis
Mean age: 59.1-59.4 years
Gender: Male preponderanee (male/female ratio: 2:1)

Symptoms-Clinical Signs
No symptoms or only mild symptoms, frequently without acute attacks of
pancreatitis
Obstructive jaundice (70-80%%)

Radiologic Imaging
DifTuse enlargement of’ the pancreas ("sausage-like™) on ultrasonography, CT, or
MEI images
Occasional tumor-like local swelling of the pancreas
Diffuse or sepmental irregolar narrowing of the main pancreatie duet on endo-
scopic retrograde cholangiopancreatography (ERCP) images
Rarely, pancreatic caleilication or cysts

Laboratory findings
Elevated levels of serum or urinary pancreatic enzymes, and CA19-9
Abnormal pancreatic exocrine function
Hypergammaglobulinemia or increased levels of serum 1gG (37-76%)
Presence of autoantibodies [antinuclear antibody (ANA), anti-carbonic anhydrase
antibody (ACA I1), antilactoferrin antibody ( ALF), anti-a-fodrin antibody {AFA),
rheumatoid factor (RF), antismooth muscle antibody (ASMA), antineutrophil
cyloplasmic antibody (ANCA)] (10-100%)

Histological findings

Fibratic changes with infiltration of lymphocytes, plasma cells, and occasionally
neutrophilic and eosinophilic granulocytes in the pancreas tissue

Occasional associated diseases
Other autoimmune diseases, such as Sjigren's syndrome, primary biliary
cirrhosis or selerosing cholangitis {12-600:)

Diabetes mellitus (type | and mainly tvpe 2) (42-76%)

Effective steroid therapy
Usually effective for both the pancreas and biliary tract
Sometimes effective for diabetes mellitus
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mote humoral and allergic responses [3.4). Thi
evtokines may be critical in the induction and’or
maintenonee of AP whereas Th2 eytokines may be
implicated in discase progression [4]. Some AIP
patients associated with dinhetes mellitas also show
evidence of autoimmune diabetes (tvpe 1) by the
presence of autoantibodics against glutamic acid
deearborcylase, insulin, or tyrosine phosphaase-like
protein [30]. Cellutar-medisted immune pesponses
may be implicated in the pathophysiology of
autaimmune diabetes induced by Thi cell.mediated
apoptosis of insulin-producing B-cells [22].

The reported clinical and animal experimental
aspects might lead o the following proposed patho-
genetic sequence in AIP [3]: The first siep in the
disease may be an antigenic alteration in pancreatic
duetal or acingr cells, such as the aberrant cxpres-
sion of HLA-TYR. In tum, CT4+ T ecllz may recog-
nize the HLA class 1l complex and autoantigenic
peptives such as CA L and act as helper or cviolox-
ic cells probably by inducing apoptosis. CDEG T
cells may also act as cvtotoxic cells,

This  cell-mediated  eytotoxic  mechanizm,
invalved in the pathogenesiz of AIP mostly wia
apoptosis, appears 10 be reinforced by the following
pathological findings observed in patienis with AIP:
(a) An inmtense inflammatory cellular infiliration
mainly localizes armound the medium-sized and
large interlobular pancreatic  ducts, bul also
involves the other pancreatic structures (acini, ves-
sels, and nerves) [3,6,50], The inflammaory infil-
tration consists mainly of lymphocyies and plasma
cells but alzo contains some macrophages and occa-
sionally neutrophilic and cosinophilic granulocyies
[4-6.50]. Immunocyviochemical vping of the lyvm-
phocytes revealy that the majority of thom are
CI+ and CDE+ T Ivmphocyies, with fewer B lym-
phocytes [3.6.50]; (h) An increased expression of
the magor antigen of histocompatibility vpe 11
{HLA-DR) antigens is observed on the epithalial
cells of the pancreatic ducts, which normally do not
express hese antigens, a8 well as on CDdE+ T cells
[3.4.6]: (c) The infiltration may be primarily subep-
ithelial, with the epithelium only rarely being infil-
trated by Ivmphoeytes [50]. It completely encom-
pazscs the ducts and may nammow their lumen by
infalding of the epithelium, often giving the lumen
o starlike structure [50]. The periductal and ductal
nflantmation causes narrow ing, obstruction and
sometimes destruction of ducts. Extension of the
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inflammatory process (o the acinar tissue leads va
its replocement by fibrosis caused by such process-
4 a5 neemsisapopiosis [10], and, finally, the lobu-
lar architecture of the pancreas is nlmost lost [50];
(d) In o propartion of cazes the chronic changes n
the pancreas are overlan by “granulocviic-epithe-
fial" lesions of the ducts [50]. This acute infllamma-
tory component of AIP is characierized by focal
detachment, dismption, and destruction of the duct
epithelium due to invading neutrophilic and occa-
sionally alzo eosinophilic granulocvtes, which may
also cluster immediately beneath the duct epitheli-
um [50]. Oecasionally, the granulocytic infiliration
extends imo the small intralobular ducts and scini
[50), These findings suggest that leukocvie recmmin-
ment and activation of the oxidative burst [55] may
contribute w the pathophysiology of AIP; (¢) T cells
are invelved in inducing apoplosis of acinar cells
[7.56]. In particular, CD4 T cells exert dinect cyio-
toxie effects through Fas ligand (Fasl.) expression
[3], and Fasl, TWF-x and TUNEL{}} apopiotic
cells have been detected among pancreas-infilirt-
ing cells [9], These remarks indicate that apoptosis
may be a key phenomenon in AL

Apoptosis and antoimmunity

Apoptosis. often synonymously used with the term
‘programmed cell death’, is considered a physiolog-
ical form of cell death that involves the active par-
ticipation of the dying cell in its demize [24,45,57].
Although apopiosis s equally imporant both for
the development and for the maintenance of home-
ostasis i some adull bissucs, suppression, overcx-
presgion or mutation of a number of genes which
ofchestrate the apoptotic process can also be associ-
ated with disesse processes [45,57,58], Focusing on
the immune sysiem, programmed cell death is
required 1o destroy cells that represent a threat o
the integrity of the ongunisan [57.58]. Examples
include: (a) cells infected with viruses. In this sin-
ation eviotoxic T lymphocyies (CTLs) execute
virus-infected cells by inducing apoptosis [45]; (h)
cclls of the immune system. As cell-medined
immune responses decline, the effector cells musg
be removed (o prevent them from atincking body
constituents. Thercfore, UTLs induce apoplosis in
each ather and even in themselves, thereby main-
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wining the homeosiasis of the immune system
[57,58]. In thiz respect, programmed cell death
plovs o ey role in regulating the size of the lym-
phocyte pool at several stages of lymphocyte mat-
uration and activation [57 58], Immature Ivmpho-
evtes that do not express functional antigen recep-
tors undergo programnmed death. Afler their matu-
ratian, if lymphocytes never encounter antigens
they die by apoptosis. Even if lymphocytes are
activated by antigen, fractions of the progeny that
div it receéive sufficient prowth faclors or Sus-
tained stimulation also die [57,58). During lym-
phocvie maturation and activation, Nuctustions in
the levels of expression of Bel-2 {acronym {or the
B-cell Iymphoma'leukemia-2 gene) or Bel-x;
appear to correlate inverscly with the susceptibil-
ity to apoaplosia. Overexpression of Bel-2 or Bel-
%) leads to enhanced survival of immature lym-
phoevtes and prolonpged antibody responses
[57.58]. Conversely, knockout of Bel-2 or Bel-x;
resulis in reduced survival af maiure ar immature
lymphoeyics. It has also been suggested that the
long life span of memory lymphocyies may be
due 10 constitulive expression of Bel-2 and/or
Bel-x; . Unlike Bel-2 and Bel-x;, overexpression
of Bax prowcin induces cell deuth upon growth
fuctor withdrawul [58]. These proteins have been
proposed to regulate the apoptotic procedure
ithrough both homo- and helerodimerization.
MNolubly, I bymphoeyies' death mvolves o senes of
proleases [caspases), which constitule the central
execulioners of apoptosis [58]. Therelore, phyvsio-
logical regulation of cell death is essential for the
removal of potentinlly amtoreactive lvmphocyies
Defects in these apoptotic mechanisms are associ-
ated with avtoimmune diseases such as rheuma.
toid artheitis, lupus erythematoses, inflammatory
howel disease or possihly AIP [11,58]. In fact,
recent work has elearly demonsirated that dysreg-
ulation of apoptosis moay underlie the pathogene-
sis of autoimmune diseases by allowing abnormal
autoreactive lymphocytes to survive, and the
inapproprisie aceumulations of activated T cells
seem 1o be involved in the pathogenesis and per-
petuate autoimmune disarders [58] including AIP
[8,11).  In oddition, infections agents
{bacteria’viruses) are considered as cousative
agents in the induction of autaimmune dizeases
[53.59]. In this regard, a strong association
betwieen AIP and gastric uleer disease has been
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recently docwmented [11], As B ppdowd infection
iz strongly azsociated with peptic ulceration of the
stoimoch [23], i is reasonable 1o propose that B
pevfowi may act as o trigger infections agent that
contributes (o the pathophyaiology of AP

Helicobacter 1p_'|:}'ﬂﬁ. autoimmunity
and apoptosis

Helicohacter pylarf is o gram-negative, spiral,
Magellated bacterium with its large, circular chro-
masoine comprising more than 1400 genes [23].
The bacterium iz one of the moat genstically
diverse of all bacterial species that colonizes the
gastric mueosa of most humans worldwide, main-
ly affecting older male adults in the developed
warld [60], It has been estimated that more than
vne hall’ of the world's population 13 miecied with
H. puforl. Helicobacter puford infection is sirong-
Iy associated with peptic ulceration of both the
duodenum and the stomach [23]. Even though it
has been carly suggested that nearly all ducdenal
uleers and most gastric ulcers were associated
with f, peford infection, more reeent studics sug-
et that these early estimalbions were ruthier exag-
gerated, Nevertheless, perhaps 80% of the patients
whe have duodenal uleers are infected with the
orzamism, a3 ore morg than 60% of those with gis-
tric uleers [23].

Im this respect, recent studies reported a high
prevalence of gastric uleer in paticnls wilth ALP
[11]. which also appears to affect manly older
male adults, thereby raising the possibility of an
association between M, pvlord infection ond AIP
[47]) This possibility is meinforeed by o further
assnciation of both M mdesi infection and AIP
with other swtoimmune diseases including 5j5.
PBC, PSC or AIH. As in the case off AIP, these ff
frwfari relmed diseases are also chamcierized by
fibrotic and‘or lymphoplasmacytic inflammations
[28,35-39] accompanied by aberrations of T cell
apoptosis that contribute 0 hepatobiliary- or
extrahepatic-tissue  destruction  [35,36,40-46].
Because . padenrd infeetion has now been implicated
in the pathogenesis and pathophysiology of the
akowe mentioned autaimmune disorders [27-31,33],
this organism might also wgger AL mainly through
indusction of suwoimmunity and apoplosis [47].
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Giastric autoimmunity is well established in
patients with A pelord infection associated with
induction of autoantibodies that cross-neact with the
gastrie mucosa [24,61). The gastne HY'K* ATTase
locnted in eannliculi of parieta] cells appears to be o
et of this autonmimiie respodse |61)], The pres-
ence of autoantibedics, in particular those directed
w parietal cells, correlates with histological and
clinmical parameters of goastric mucosa atrophy.
Therefore, A pvlori autoimmunity may play o eriti-
cal role in the pathopenesis of chronic atrophic pas-
tritis, a known risk factor for gastric ulceration or
cifeer [23.62]. It has been suggested, that moleciilor
mimiery between £, pvleri and the host on the level
of Lewis x and v blood group antigens leads 1o the
development  of  these  autoantibodies  [61].
Helicaobaoter pylori hipopolysacchararide (O-anti-
gen region) expresses Lewis X and/or v blood group
antigens in mimicry with human gastric epithelial
cells, Mimiery may have two divering roles i the
pathogenssis of gastric mucosa injury. Infection
may break tolerance and anti-Lewis antibodies moy
be induced to bind to gostric mucosa ond cawse dam-
age probably by apoptosis. Secondly, mimecry may
cause "invisibility™ of the pathopen 10 the host, thus
giding persistence of infection [61]. It is relevam o
nate that /Y. pwfori infection 15 associaied with the
synthesis of parictal cell autoantibodies, which, after
emdication of the infection. persist and contribute to
the recurrent antral chronic pastritis and intestinal
metaplasia. Moreover, Serum parietal cell auloanti-
bodics are correlated with anti-f1. gdord antibody
titers [f1]. Therefone, the seralogienl titer of anti-H.
pvlerd seems w reflect the autoimmunity status that
correlates with gastric mucosal atrophiy. This con-
cept is funher supported by the evidence indicating
that the serological titer of anti-ff. pyfori 120 has
been found 1o correlate with the histological grading
of gastitis in paticnls with ulcer and noasuboer dyas
pepsia. Thus, the titer of ff pelord serology may
indirecily offer evidence of the severity of histolog-
ical inflammatory changes [61].

Imerestingly, moleeular mimicry of host simec-
fures by constituents (such as the succharide ponion
of hpopolysacchandes) of Fl. prvlori 13 thought o be
connected with the development of autoimmime
sequelae in autoimmung neurcpathies [23.61,63],
PBC [28.29] or possihly AIP, thai induce apopiotic
damage of neurons [23,61,63], liver lissue
[40,42,43], or pancreatic tissse. Support for this the-
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ory is provided by reporis showing that there is o
positive association between the titer of anti-ff,
Fovdord antibodies and the titer of anti-pyrovate dehy-
drogenase antibodics in patients with PBC, and I,
mdord infection could induce amoimmune responses
iih e develogiment of both PRC aivd atrophic coipis
gastritis [29], OF note, apoplosis i3 a mechanism for
cell surfpce expression of the auoamiigen pyruvaie
dehydrogenase complex i patienis with PBC [64].
Moreover, PBC patients positive for M. pvlori have
significantly hgher values of alkaline phosphatase
and prothrombin complex [28], indices reflecting
liver lissue destruction. The most likely mechinism
for the role of this orgamsm = via molecular
mimicry amtoimmune sequelazs. Future stadies, how-
ever, are necded o support the hypothesis that the
presence of lglG antibodies to M prlors may
adversely influence the pathophysiology of ATP [47]
and other related autoimmune discases,

Bacterial heal shock proteins (Hsps), particularly
Hisp=e0h aor Hap=T0 ol £ padord, may represent major
target antigens responsible for molecular mimicry
cousing autoreactivity between M. pvlori and the
host's immune gastric fissue. Due to the wide
homalogy between bacterial Hsps and the mam-
malian counterparts, the humoral and/or cellular (T-
cell) response agamnsi these proteins has heen pro-
mozed to influence the pathogenesis of autoimmune
discases [23,601]. There is evidence that the presence
of increased serum autoantibodics against Hsps may
have pathogenetic importance by facilitating apop-
todic cell death [61]. Because Hsps are recently
heing discussed as promizing candidates for subunit
vaceines, efforts to rule out the possibility or o
demonstrate that A, padord Hsps can trigger autoim-
mune mechanisms leading to autoimmune disorders
such az §j5 [23.61] or passibly AIP [47], and ather
autcimmune ond vaseular disorders must be consid-
il

Current studies indicate that apopiosis is a mech-
anism of cell death in several imporiant K. pwlori-
associgled upper gastromtestingl disonders and/or
exrraintestinal discases, including amoimmune enii-
ties such as 5i8, PBC, PSC, ATH [40-44] amd possi=
bly AIP [47]. Helicobacter peiori infection is asso-
clated with significant gastric epithelial cell damage
including an inereased level of apoptosis [61]. [t also
induces apopiosis of fMhroblasis and smooth muscle
wells in lamima propria. These alierations may be
affected by exagmerated acid secretion, decreased
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mucus protecting foctors, and result in uleer for-
mation, bn particular, M pfeaed 15 founsd (o change
the expression of genes encoding growth factors,
eyvtokme/chemokines and theein receplors, apuoplo
sis proteins, transcription  factors, metallopro-
teinase-disintegrin proteins and tissue inhibitors of
metalloproteinases that contribute 1o the pathoepen-
induced gasiroimestinal and exiradigestive dizor-
ders [61]. Helicobacter pyiord infection leads o
injury and cellular infiltration of T lvmphocytes of

the gastric epithelivm by inducing activation of
apopiofic surface markers on human Iymphocytes
and gastric ¢pithelial cells and/or gastric adenocar-
cinonma cell lines. Moreover, i JFrvlurs appears o
upregnlate the expression o HLA class 1T (HLA=
DR) molecules on gastric epithelial cells and 1o
induce their apopiosis probably throuph activation
of T cells [61]). Gastric epithelium, in paricular,
may acquire antigen-presenting cell (APC) prop-
erties in I pvdord infection THMIIH_"I el L]
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expression of HLA-DR and  co-stimulatory
muolecules. Macrophoges i the lomina propria
may also act as APC in the £ pulori-infected pas-
tric mucosa. Melicobacier pforl possessés viru-
lent fuetors promoting colonzotion (urense) thal
bind 1o class 1 major histocompatibility complex
on gastric epithelial celis and induce their apopto-
sis [61], On the other hamd, climmation of #.
pvleri 13 asseciated wath attenuation of HLA-DR
expresgion on gastric epithelial cells and remission
of mucosal inflammation. Taken together, these
data support the interplay between . pylori and
epithelial cells in the course of L podovi-mediated
apoptotic gastropathy [61]

There is evidence suggesting that immune-medi-
ated gastric epithelial cell apoptosis through
FasFasl interactions participates in M. pwlori dis-
vazse puthogenesis [B1]. Fus expression s abundoant-
Iy increased on lundic gland epithelium, and Fasl =
detected on lamina propria mononuelear cells in /f.
pvlorianfecied mucosa, indicating thay T cell-medi-
ated cytotoxienty wier Fas'Fasl. signaling may con-
tribute o the induction of apopiosis in gastric
epithelial cells during £ pyfori infection. In partic-
ulor, wild-type . pefori strains incrense Fas prodein
expression, and M pevfori-induced  apoptosis
invalves the Fag/caspase cascade. Indeed, caspases -
8. <3 and -7, wre selvated tme-dependently by H.
pvlori as well as by the agomst ant-Fas [61].
Virulence Mactors possessed by A polord that induce
tissue domage [lipopolyseccharide (LPS)] activate
Fas/Fasl-mediated caspuse-¥ relesse, und morcover
gtimulate eviochrome ¢ release from the mitochon-
dria, and subsequently activate caspases -9 and -3,
leading o apoptosis, therehy suppesting thil cas-
pase-8 and mitochondoa may play crucial roles in
I pvdord LPS-induced apoprasiz and thar this accel-
eroled opoptosis may be involved in abnormal cell
turnover of B pvlori-infected gusirie mucosa [61]).
Additional studies also suggest that H mdori-
induced apoptosis in gastric epithelinl cells is medi-
wted by altered expression of the products of the Bel-
2 and Bax (increased expression of proapopotic
Box and decreased expression of antiapopiotic Bel-
2) |61 |. From another pomt of view, recent data sug-
gest that the water-soluble surface proteins of /.
milard supprest neutrophil apoptogis. Thiz may be
cansed by the suppression of” Fasl. expression in
neutrophils amd Fas/Fasl, and THF-Receplor]
expression on the surface of neutrophils.
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Heficobacter plowi water extrcts also suppress the
activation of caspases -8 and -3, and upregulate the
expression of antiapoptotic Bel-xL mRMNA and pro-
teins in neutrophils. The resulted prolongation of
neutrophil ife span could, in tum, contribute (o the
pathogenesis of M. pederd infection [$5,61]. In addi-
tion, the longer survival of polymorphonuclear
leukocytes (FMNL), mduced by B, pvlori LPS thot
suppresses spontancous PMNL apoptosis, may also
inerease pastric epithelium injury in I pylori-agzo-
ciated discases, since longer survival and activation
of PMML provide a magor source of reactive oxyvgen
metabalites, which can cause tissue damage mainly
in the ahsence of antiosidants [61].

Asn the case of B pwlors infection, comparablie
T cell-mediated apoptotic signals and granulocyte
recruitment and activation of the oxidative burst also
contribute (o the pothogenesis of  AIP
[3.4,7.9,10.50,56], Therelore, in the perspective of
the above-mentioned data, it is reasonable 1o sugpest
that, apart from the induction of autoimmuanity, .
srvderd rght tngper AP through a vanety of apop-
tic gignals [47].

Finally, microcirculatory changes, including
vasoconstriction, capillary stasis, decreased oxygen
sxturation, and progressive schemia, could lead 1o
local micracirculatory failune, vascular permeability,
g of the gland and amplification of the pancie-
wtic injury [65]. Apart (rom reactive oxygen metabo-
lites, active grunulocytes and macrophages release
proinflummatary cytokines (TNF, IL =1, =6 and -8),
arschidonie  acid metabolites  [prostaglandins,
platelet-activating factor and leukotrienes), prote-
alytic and lipolytic enzymes: these substances also
iiterict with the pancreatic mrcroemetlilion to aigE-
ment vascular permeabality, which mduces thrombo-
sig and hemaorrhage and leads 1o pancreatic necrosis
[65]. Heficobeoter prfors infection could exocerbate
these events by promoting platelel and platelet-
leukocyte aggregation. releasing large amounts of
proinflummatery and  visooctive substances, such
endothelin-1 (a potent constrictor of arterivles und
venules), eviokines (IL -1, -8, =B, TNI-a).
cleosanoids {leukatrienes, prostaglanding) or stimu-
lating mononwclear cells W induce a bssue factor-
like procoagulant activity that converis fibrinogen
imtee fibwin [ 24, 60061 66).

In conclusion, we can consider that varioes
mitoimmune and apoptotic sequelse induced by H,
fwiori appear o influence the pathophysiology of



ZENOTAQXYEYX AHMOXIEYXZEIZ EAAHNON EPEYNHTON (REVIEWS)

AIP, thereby sugszesting an underiving link between

i

pvfori infecuon and AL If cradication of J1

pviari mfection may indirectly offer benefit o the
ALP patients by ameliorating Uhe auloimmune seque-
e o the apoptotie loss of duct cells and'or soimar
pancreatic cells, remains o be elucidated.
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BUMMARY

Gsiric cnnoer it loenied b the enrdin still remnine
Uir pecond] Mot commion caneer worbdwide, whensas
aabbrocnrcinomn af the candia aned gretressophageal
Junction has boen rapldly risdng over the past two
docadid. Gastric cancer can bo subdivided nte two

turee. Vorous genetie and emdmnmental factorm
play important roles 0 gaslne caranogeness; both
lead 1o édther abnormel gones ¥ e G

ahasormalitios in pestnc coneer tond 6o be boss of het.-
eryposity of tumor sappressor genes, partealarly
of p&d or “Aderomatous Polyposis Coll® pens. The
buster leads (o gastric oncogenesis through changes
related to E-cadhérin-catenin compla, which playe a
eritienl rale in the maintenanes of normal s
architecture. Mutation of any of fes components
requbis in Jom of ooll-oell adhemion, therhy, on-
Ihlmnu 'u neaplanan. E-coidherinCOHL  gene

iomes huve boen recogmized in families

Innppropriate expression of normal genes, wihose
products confer the malignant phenotype. Advances

wtep process, an has been well describesd i colon mn-
e pallmogenesis, wherens il remains  tenlative
Mmmwﬁw rnllmn.-n
mnnhgeis progression. The mosl common geoetic

ldlhl.nhhlrhndp:ﬂhmhhn Lo gostric cancer of
the diffuse type. Amplfication andor overaxpreasion
af puiative trophic factiors have alss been observed in
infiection is nlso invobved in guatric ourcinopeesis

EPMMEMIOLOGY

Castrie enncer remning o sigmilennt worldwlde
henlth Burden. Although the inchdenos and moruliey
rides o this mudigneney nob puesitineed in the eardia
have been decreasing in the last decsbes, o still
romakng seeond only Lo lung cancer as a leading cmase
of eancer martality worklwide (1. On the olher hasl,
sdenocarcinoma of the cardin and
Junetion mppears to have incroasd in the past twa
decades in both hospitalived ond  popul based
studios from srvernl progrophic regions, There is dis
tinct grographiml wrmtion lor goetre mncer, wilh
ther higheat. rden soon in the Far Easl. Japan ranka
firuk worldvwide m gastne cuscer incudence, and [oirth
in guatric cancer mortality. trailing South Korea,
Costa Rica and the former Sovier Unfon. Low ind-
dence areas include Western Europe, North America,
Adrien v Ausiralia (2,

In TR0, gnetrie enncer wins the principnl e of
cawrr macdndily in Uw United States Bor seee and e
thind principal muse in sommn Sinoes Qwl e, amd
fullowing warldwiles trends, the incdence of this dis-
ease has steadily declined. Importantly, the remark-
akble decrense of adenocarcinoma of the stomach in the
United States during the last T0 years has ocourred

Flopats Gant rimnbersbegy 3005, 53: | 5K 1813
€ NGOE Updsle Malima! Poldidhing 3 A - Albrse-Ststipst
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primarily for the intestinal type of the dissase, which
I nasnciabed with Nelicobooter padiori (N, padord) infee-
thon, nchilorhydein and intestinal metaplasis. The inc-
dene ol e dfiffuse-typue gpstric cunose his oemained
comsdant cver Lo, [n eordeust, spart from Lhe proad-
minl gastric carcors, thers has been a relative neremse
in shistal esophageal adenccarcinomas, partiedlarly
thiss associated with Barrett's seophagus (30 In 1996,
it waos estimated thas 22800 new cases of gastrie ean-
cor were dingnosed in the United Stotes and that
14,000 poople died of this disonse; m fotal outcome
shortly after this degznosia s common. In 1T, gt ric
cnreer wan Lhe elghth principal couse of cnneer dontl
i the United Staten wilth the majonty of palienia
being affected botweens the agos of 65-T4 yearn, with
the meedian ape st diagnoals of T years in men and 74
yenrs in women. Dnia collected worldwide demon-
strate that a consistent predominance of gnatrie can-
cor i mnbes (hlmck nned white) is s worldwide, with

alunal n 2 | male-frombe rotae [n oaoiboes with o lkigh

incidenee of gantric imslgnamcy, the age o digmesds
tennds 1o e o decade onrlier. When gastric canoer
affects younger patients, the malbe:female rutio la close
toone, there is n high of blood group A,
as well as o family hisery of cancer, and n higher inel-
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donee of the diffuse typs of gastric cancer than the
intestinal type (21, Mass screening programa In high-
riek regions such ms Japan have helped in identifying
wome decreans in mortality rates, bul dgnificant
Imprevements in teeta for sarller diagnosle are nesded.

Several etuibien puggest that rates of gastric cancer
mmtu].il;r incronse with lowar mﬁc dl.-.
Must auwes al the discase present at advanoed stagea
ol elfective therapy i limited, A small bul signilicant
cecurrence of cnncer (n gastric remnants has been
for benign disesse. A labeney perd of spproximately
1520 yearn has been noled before significantly
inerraced riak,

Theee ppileminbogic varinhles provoke intense

offorts to identify new features in depth and straotegios
of molecular biology for betior understanding the
pathogenesls and'or management of gastric cancer.

CLASSIFICATION - ETIOLOGY

Accarding to Lauren's clansification, gaatne cancer
s bt sl ki b distinet st hologic nnkitho,
diffuse (infilirating or scabbered malignant cells or
ialasuls of eells) and intostine] |glasd forming or
exparwivel, ol hove different epidesviologic and
mmﬁ:ﬁlln“l,"'heﬂmtyprorﬂwdm
mvolves twa diflferent sublypes: “pure’ {poorty differ-
entinted enrcinema lneking any glandular struciure)
nml “mined’ type (eoexistence of poorly differentinted
carcinoma wal intramuceal glandular sructure), Dif-
fuse jpasiric cancers exhibit signet-ring cells thet
w'rd;r Infilirmie tases, with nuelel thal sre

pastrle canoers present more diffusely In the somach
il earllier in lifie, arise without kentifiable precursar
lesbones, terud to mpread contiguoonaly into the peri-
Lrwvaer, el e orompanied by o were progmosis
thar the ptesstimal bype Thie intestinal type af eaneem:
temial o prodoaninate in bigh-rek geographie rggione,
tenel to sprosel hemateprnously, cecur more ehistally in
the storusch nd [mter in life, nrse in essanintion with
uppureni procurser besions (e, airophic gastritis or
Intestinal metaplasial and are characierized by the
Formation af gland-like tubulae strectures mimicking
intestiral glands i3l Moreover, this type of malignan-
¢ ks more closely linked 1o environmental and detary
risk factors and is the type of eancer that is now

o5 B B B declining worldwide, The importance of distinguishing
AP - * + these two main his typees of paatrie caneer
pee * 4 2 is highlighted by the finding of specific genetic
e > chainges assodated with the differsct types.

DA Mismale - 2 It ia now thought that the developoent of the
BNEHY, hMLHT » s S udestinal Lype of gastne aancer i likely a mailtastep

rcEema

AmplifieationUpregalatson

Micrnaatellita instabifiy (Ms1)

TN A aneiphioldy

process, s has been well described in the pathogene
win of colen concer. The progrossive acoamalstion of
et chogzes in both onogsees aod umor-sup-
pressur geoes parallels e clinsonl wod Distopet bolog-
¢ progression [(rom normal colonie epithelium
threargh benign sdenomas to frank eolon euneer. This

which demonstrate that the propression from ndeno-
ma b codon carcinoma. remilis from the sooumolation
of molecular genetic alteratyons involving mainly 3
factare activation of ancopenss inactivation of tumar
e getes; aml ahnormalities in genes invalved
i DNA mikmatch repadr (50, The contention that the
F.l.ll'lnﬂrmn!'ﬂu uﬂndan-l.-l}-pitndm W:—
=i @ l:ml]llll.l-p J: ¥ gmsbric

meLapl puTce, 18 Eupport-
nlh;rlhﬂmdnmlhﬂ.hth dm-ph-rp-lrntmd
inrtbestinnl motaplists are found in higher incidence in
pﬂlwmmlhmmmd-twunmmd i mrvas with
high incids of gustrie cancer (1), This multisiep
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model of gstric cancer postulates that there ks mitiale
by an inflammation, enused by B prlor Infection, m
well an by expamire of 1oxing (preseroed foods, high
ralt diet, bile anlis!, which can beail to the developnwen:
of chronke active gastritle. In a subset of these
patients, this inflammatary process leads to the devel-
opment of atrophic gasrits, followsd by intestinal
medaplasia, dyeplasia and, ultimately, early anmd
mthvnneeed gastnie caseeer. [t i consbdered that all stages
prior (o the development of high-grude dysplasia ore
potentially reverslle, altbough ths is still controver-
sl Unlike the ease of colon cancer, U procis: genes
ivalved in each step of this progresston are still not
mecvrntely defined. This is dee to the fact that the pre-
mﬂpmmd‘mmmmnmdﬂy
kdentifiable endoscoplcally for prospeciive study com
pared with colon malignancy. Iniddlﬁnn.m!m!nl-
trie fumars are very heteropensous, contnining s lnrge
proportion of normal stromal cells that may confounad
peretic analveie Moreover, while thene ks increasing
evidoncs that a peretic prodisposition, in at least a
subset of patbents, plays an important role in gustrie
caaster, characterization of the Uming of specilic peae
mvatations in gastrie canger i made diffioult b best. AL
present, it sl remaing lentative whether the diffuse
iy o prsibric coser fallerws nn nnaknous listopatho-
bz progression (23,

GENETIC FACTORS

The pevummsletion of multiple grnetie allemtions
leading to oncogene overexpression, tumor suppressor
loss wnd defective DNA mismatch repoir is msodnted
with tumsors of the prstrointestins] trect, including
matrie cancer (5,6) (Table 1)

Grastric cawoer, like all cancers, s considersd Lo
result, in part, from the sccumulstion of multipls
peretic alterations leading 1o oncopens overexpression
aral tummor suppressor boss. In particular, gastric care-
nomas are believed to evolve from nalive gastric
miscosa o intestinal mﬂnplm.h rsensa Lhat under-

pressor griws) or the pathway (defecis in
DNA mizennteh repair penes) (71

A progress has been made in our understanding of
the penetic changes thal occur mostly i the intests-
nal-type gastric cancer. The most frequent penetic
abnormalities found in gpretric cancers tend to be loss
of heterozygoaity { LOH! of previoaaly described tumar
suppressor genes. Of note, mutntions that disrupt the
biological function of these genies have been found in
nmociation with cancera of the mtomach, as well ma
escphagua amd colon. The gene that has garmersd the
nmm“ﬂutumrﬂwpﬁl'ﬂmua

b v i U meakes-
mﬁmmmmmﬂhh
ther ineervesrd exprosmon of phd, which then cooosen G1
wrreel in the astively oyching eells. IE can then mduee
fntors that allow DNA repair te ocear or, i the dam:
nge in too groad, fisctors which emuse apoptosis (5)
Early studics reported thet LOH (80704 ) and muta
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thons LTI of the A gene are quite frequent in
mstrie eancer. In pddition, p53 mutations are also
obasrved in intestinal metaplasia (38% ) and pastric
dysplasia (56%), sugpesting that mutations of the pS3
gen imay be an earky event and perhaps work togeth-
or with ma oncogene in the pathogeneais of gastric
ancer (8. Further evidence for a role of pSd in e
warly stagen of gastric cancer development comes from
atunlivns [ mibow Uhal are bémizygoous for pia, which dis-
ploy an incrosed proliferative response o i pdon
infection compared with wild-type mice. Ineroosed
proliferation ks correlntod with an kncreased risk of
developing gusiric maligmancy. From another view-
paint, recent studies indicate that the mdusible nitric
oxide synthose (IN0S), vascular endothelial growih
factor (VEGF) and the tumor suppressor p5d are fun-
damental play-markers of the angiogenic process.
Orverexpreasion of BNOS and VEGE has been shown o
Indace angiogenesls in tumors, whereas phd suppress-
o arrognnesis by down-reguiating YEGF and iINOSG.
On the ather hand, mutatians of the pSi gens have
Ieewers thought to upregulate YEGF aml possibly 8508
(@ In this regand, pi3 protein sccumulation and
inerwsse] exprossion of INOS and VEGF might be
responsble for gustric carcingencals and aggressive
o o gnstrin bamar (100, From o practiond peint of
viewr, i lms bevn demonstrabed thal prooperaive
hhﬂhrﬂdmhrwmucﬂm I]lgq.umh
Louis of gastrie cuncer eells, decrease the level off pid
exprrvssimy inel keep Lhe patients for e onger sorvival,
Taken togrilier, these dain suggest thot isactivation
of 53 is essentlal in the early pathogenesis of gastric
ancer, il moreaver, i might be related with the
Tumor gngTesskvenes.

LOI ab Lhe g allelic Jotus, the site of the "Adero-
matos Polyposis Coli® (APC) and "Mutated in Colon
Cancer” (MOC) penes, aocurs in over a third of gastric
turmors but not iy gastric dysplasia, with LOT] being
mre comumoen in the intestinal type regandless of stage
iZr. Focusing on APC, this gene reaides on the long
wm‘mﬁ.flmiwu.h:ufhhmpﬁnﬂ
thur AP e han beens foune to be the “gate-keeping”
ovenit for the mitiation of coloroctal neoplasin, APC
pene abnarmalities may lead to disruption of narmal
cell-cell adhesion through aliered amociation with
moleenlos called cetening ond coll adhesion meleoule
E-cadherin, which is a transmembrane glusoprotein
that binds eatenina In partioular, E-cadherin con.
nects to the actin cytoskeleton through o and -
catenin to establish cell polarity and mediates
bomophilic cellular interactions, indicating the
invobeement of E-cadherin in the formation of cell-
Junctions and the malnienaroe of epithellal invegrity
[i§ 35 T'buﬂmﬂuE-:dhmn-ﬂluunmphxuu
lm..._ i _..r“r 1 i [y 181 dh‘
sion and playn a eritical mle in s b of
normal Lmsee irchilediure. Mutation af any of s cam
pooeids i belived o result i loes of ool edl adbe
wion, therehy contributing o neoplosia, and is aseock
nied with poor differentintion and ineresed invasive.
noss of curcinomms (5. Mutations or losees of Ue APC
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gene bend to susceptibility in colonic necplasma in
patients with Familial Adenomatous Polvposis (FAP,
and sematle muatationa of the APC pene acsur In mare
than two thinds of sporadic colorectal cardnomeas sl
adenomas including the smallest dysplastic lesions 15).
Evidenor supporting a robe for APC in the pathagpend-
aids of somme forms of gastric canoer cormes From Owe fus
that FAP patients have a tenfiold higher rsk of develd-
oping guatric caneer comparsd with the general popu-
Intion, Mututivees of APC pese aeeur i up o 30% ol
wpormlic pastric comoers nod gnstrie sdenomos, maindy
in welldifferentinted  iesting gatric cmors in
which up o 80% may have APC mutations 02, The
mechanism of action of the APC pene Is to sequester
and inactivate eyioplasmic [l-eatenin preventing the
Tormation of foateninLEF (lymphold enhancer fac-
tor}, which acts as & growth-prometing transcription
fector. It is known that Peeatendn plays twe distinet
rales, in intercellular adheskon by E-cmlherin already
mentioned, and in transcriptional activabion via
TCFLEF. Theoretically, the former roli s timor-sup-
premaive, while the iter in onesgenic f-Catenin
mutations, preventing s inactivodion by .ﬁpﬂ, wre
abso foserad i on mdditional 16-27% of sporwl

aither mutated or suppreassd in gnstric cancer,
although their relative simificance in the pathogene-
Ha of pastrie cancer remakng ta be determined (Table
2 2 1m,

These inchile “Deleted Colon Cancer” (DCC) pene,
which is lecated on chromosonse 15, and its narmal
functhin s to promote proper oell-oell sflwsion. Dele-
thona and point mutstions of DCC are present in apo-
radic oodon cancer, DCC boss may Jead to alterations in
ell-oell indeructions betveeen colon eneer ovlls aed
fnciliinin meinstnsis (5, Specifieally, LOH of DOC
vecurs in 3% nod decnesed expreston cocurs in 52%
of gustric cuncens, correlating with incressed rtes of
liver metsstnses. Moteworthy is the fact thai LOH of
DOC eocurs primarily in sdvanced intestinal gastric
cancer and infrequently in early or sdvanced diffase
gastric cancer. A srong correlation between decreased
IO mitMNA expreasion and level of gastric wall inva-
slon, lymph node and liver metastsses, or stage was
found in cohesive (glandular+solid) and mived
i, bt mot in diffuse cavesrs (216). In this
mudadionn may s gste ond colorectal canoer (o

mal-fype catoer IWhmMmumM-
type pusirie concers fbentenin mENA levels e greot
Iy enhamesd (121, High intranudour lovels of featenin
protein play an important role in eardy tomer growih
and may initinte the invasive processes in intestinal.
type pasiric arcinoma. In addition, [-eatenin expres.
elon is bowt in n subgroup of primary gastric cancers, is
frequéntly absent in metastasss and echibite nuclear
lacalizatinn in cancors with either [lestonin or APC
gene mutations. The less of [-eatenin sxpression in
mmmmmmw
thylaticn of the flcat fisre, the
h@ﬁmwdﬂlﬁr&ﬁ‘wﬂmm
andior LOH af the APC loous reporied, sggesd an
imprdand. e ol APC in the pathogenesns ol gredre
cancer (2121, In Uhis regard, Uhe linding that LOH aof
AFC s sren i gastric eoncer bt not in gustrie dys-
plain sugpests thoi suppression of APC may he
invodved during this late stoge of tranaition (21,

Cenes that regulate entry into the cell crcle have
alsa heen involved [n the pathogeneals of gnetrie ean.
cer. The penes p16 and p27 inhibit entry into the cell
cvele, and lasss of ple and p27 appsar to play an
impartant pole during the gastric oncognesds (130
Nearly half of gntric cancern are assoclated with alg-
nifieantly decreased uprr-lnu M these gened
Al ol p27 [eyelin-d dent kinmse (CDE)
ullu‘hllurl AT !-:uh-mr! il witly o prr
prognosis in gustric copeer (14, Absenee of plé
exproseson morrelnbes with pourdy diffeeentinied oan.
o bt ol with potbent progoosis. The decreased
expresston of pl6 and pZ7 ooours in the ahsence af
detectable mutations and is thought to be seeondary to
hypermethylation. However, in the absence of cloar
cut mutations, it is difTecult to ascortain the overall sig-
niflcance of thess genes (2),

A number of cther penea have been reporied to ke

I more malygnant.

Frogale histihine trad (FHIT), o conbidote tamor
lmmrm[ﬁhlnd lhuﬁ'qﬂuheuuhlm'g
sumeptibility to car 3
ploy LOH hmlrddm'luﬂmmmﬂ
maetric cancers. However, there are few data on the
frequeney al mutations of thess penes in gnetric malig-
nancy, thereby also leaving their relative importance
in the pathogensiis unchear (20,

O the other hand, ancogenss and the proteing
encoded by them also appear to play o eignificant role
in thee pathopenesis of gatre cancer. These proteins
m‘uﬁtuhﬂlﬂd[mlrdiﬂ.i.lrlgrm]‘-l: qlpq'lhdn
thﬁdnnﬂutmhwrdﬂdlnth
Il el b protein i, i reveplor and
nanreceplaor  iymoane  Kinases  and  eytoplasmie
merinethreonine kinases; ¢ signal transducing poo-
teins mssncinted with the inner eell membrane surfam
I membrnmse-associvied G proteins that regulate pener-
ation of oyclic mucleotides’, and d) nuclear trunscrip=
tional regulatory proteins [nuclear fsctor-cB (NF-xBil
(B

The hest siudied nrd mosi common oncogene
alteration in colonie neoplasm involves the me oneoe-
jpers, which also works together with pS3 pene muta.
thon In pamtric carcinogeneala (B) and upregulates the
jerae expression of gastrin, The latter is an oncogseiie
wrowlli feclor contribuling w gestrie and odon car-
cinogrnesis (6,17). Noloworthy, both ke scd s
tion nawd endogrnous hypergestrinemia, especinlly in
the elderly, sy play an inpertant role i dilferend-
el pawl urdifferetinted gostree carcigomes, Chroe
Fypergnatrinernin in mice can synergice with 1. prelors
infection and contribute 1o eventual parietal oell loss
andd progression to guatric cancer ( 180, The gustric cul-
tured epithelial cells exhibit the expression of gastrin
recoptors, and gastrin shows antispoptotic activity
through the upregulation of Bel-2 and survivin, More-
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over, gnetrin stimulates the gone and protein expres-
wlon of eyclooxypenass (COXWE and hepatocyte
prowth facter (HGF) in human cultured pastric cancer
enfle, thereby contributing to tumanpenesia (170, In
this regard, FI peedie infaction mny contribote o gee-
tric enrcinogeness via induction of gstrin and COX-2
et iy aevoninl for U etimulaton of tumoer growth,
argaogeneals and reduction i apoptoses (17 Them
fore, H. padiri-positive patients developing gostrie or
endom enmeer should be considened far B, peforr ermdi
cudion to pethuce the M. pforr . provokosd  hypergos
trermermin and COXN-2 overexpressson m Uhe tumor s
e

CI3X in the key enzyms in the conversion of nrachi-
donic acid o prosianoids. "Twe DUX gprnes have been
cloned, and expromion of COX-2 mHNA and protein
has hear shown to be sbevated in severnl Ium-n
mualignancies and in ankmal modals of
Moreaver, recent evidence has implicated COX-2 in
pastric, ssophageal and colarectal carcinagenssia
Lrsthesell, Erervased COX-2 expression woas notlosd kn

inhibition of DOX-2 prevents growth of prstric cancer
wwnografts in node mice, and aspirin use (which
inkibits hoth O0X-1 and COX-2) decreases the risk of
devrelopment of gaatnic cancer (1), Therelore, applying
COXF madoctive (or monsslactival inhibitors roduces
inflammation, suppresses carcinageness in the gns-
uwnlmunluﬂuﬂmﬂdbmdln:unnﬂ
prnyiaingg way b prevent gastee eanoee (20,04)

The c-Met gene, o priotd-oneagens member of the
Eyrosine lanmse growth etor reecptars, is smphfied in
U and overexsprossed in 46.1% off gaere oanesrs,
[ lignnel, HOFsoatter factor (HUGESF), 5 alo over
expressed in BT% af gnatrie enneers (30 Amplifieation
of the e-Met gone is sesecinted with inerensed depth of
tumor imvasion, lymph node and liver metastnees and
decroased surdval G, . pylon activates the -Met,
promating gastric cancer (251 Marssver, n higher fre-
quency of ¢-Met expression is cheerved in o-fetopro-
bein (AFT -prochucing gastric canoer and is associated
with décreassd apoptosic, high incldencs of lver

gualrie mﬂnnm Barrett's esophagus  and
hapeal ade and colorectal aden
wlndummmllﬁkfﬂﬂ-ﬁl“—ﬁmhmn—
ml.ndinmﬂmmu]‘m Hm-rm-l-r{.'f‘.‘ﬂaim
ilsi i
lhm-ﬂmlpumulhl:lm In pl.rnu.lllr COX-2
is exprossed by the neoplnstic colls in the iniestinel.
type gustric mlenocureinoma and by preenreinopenic
! leshons leading to the development of gus-
tric cancer, and its overexpreasion i associated with
lrmphatic mewnasia, tumor invasion and differentia-
tion ol gastric carcinonu (200, Caghi+1 I, pelori infic-
tion eould upregulate the expreasion of COX-2 in gaa-
tri¢ cancer in humana (20). Purthermers, HL plor
hﬂaﬁhnulghlu.lm NF-xh, an axhlant-senaftlve
transcription regubstor of indudble sxpresson of
inflammentony genes mich an CON-2, which regulates
Thus, oxidenl-senmtive tmnsmmption foetor NF.cB
may ploy o novel role kn the exprossion of COK-2 by 1
plor stimuintion in gustric eancer cells (21)
Bogicles, COX.2 ovorexprossion enhaneo prosis-
glandin (PG gynthesiz and the moportance of
prostaglanding (PGE:) in the progreasion of a chronde
inflammntion or nooplazia has long beon recognized.
Aihough the reloase of these compounds in response
tor tssu injury sooms 1o be a key event in the repara-
tive prodeas and infllammatary responss, it s beeoming
clear that they ane lmplisated in cell prolifermtion and
inhibition of immune aerveillance; themdore, overpro
ductian of PGa could favor mnlignant growth (19)
Specifically, gynithetic machinery and receptors for
PGE,, prominently expressed by T bymphiocytes o
paslne al the | diry ol normal muones
lﬁhumcﬂhw'plnynmmlmhmmdd
driven tumarigenesis of thin taoue (32, In oddigion,
hnﬁqﬂHGPWhﬂwﬂwkHdJmhnm
trc oancer progre med
Ilrmqnmmnfﬂﬂliﬂpmmdlmmmm
thesia in gustric musean cells (230, On the other hard,

308

Is and pour progrosis. A higher expression of
e-Met might be cos explanation for thee poarer prog-
nasin of AFP.producing gastrie sancer, becauis HOGF
mﬂhlmﬂpl.n, pHﬂ,mhﬂ.ﬂlﬁi‘nﬂtﬂmhms
s eell movement und i promole umor progression
(26,27}

Amplifiention and'ar overexpresson of putative
trophic factors huve also beon observed in gastric can.
cvr, VEGF = s known angiogenie factor that promotes
neovastularization of tumors, generally increasing the
rink of invaskon and metastases 1t s notewarthy that
VELF iz everexpressed in up to 54% of gastric cancers
and correlates with the depth of invasion, the slaging
af gastric carcinoma, an inceased rigk of mph nodas
and lver mtastasen, and with dissase recurrence
(2,280 In general, the activation of coagulntion, angie-
ponesis and inflammatory cvtokinm are conmdersd Lo
hmlnlq-dml]lmmgm‘rhuﬂ mnnm
wpecifimlly, in gostrie concer the plammo levels of
VEGF nnal interdeukin (IL)6 are markedly ineroossd
in patienis with stoge IV disoase ard, thue, they might
bo useful for identifving metsstatic gestric cancer
patienis (25} IIrEmplwlmhmlhnwm
of gustric warvinema via modulation of YEGF. Pur-

toinae (MMPM oxprossion and incroases invasive
nctivity of gastric carcinoma celle Indecd, the [L-8
level in the neoplasms correlates egnificantly with the
ﬂpill of lovasion, venous invaskon and lmphatic

o CHCR2 (28], Hebevart sbudies lave abown than
I8 diroctly onbanses endothebinl eoll proliforation,
survivel and MMP expression i CXCRE- and CXCRE
expressing endothelial eolls and regulntes mnpiogene:
uin (18), IL.8 and VEGF may be independent and
important prognoestic factors in human guetrc cand-
namas (30, Moroover, the expressions of INOS and
VECF are closely related to tumer angiogencaia and
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mmnmdmmmmmmm
et Anygiog & associuled with VEGF may
alas play an important role in the progreasian of gas.
triintestinal slromal tumors (GISTal, and I-‘Eﬂl"
Fmay serve as an indicatar of poor prog

MSl-related cancors (35, Summarizing, Msl1 I'I}l'
have an sarly role in gastric cancer pathogenasis and
wirieis prognostic signilicance.

Thar data reganding the genetics of dilfuse gastric
are loss complete. Mutations in the E-cudberin

agpereasion

(1) I o important b0 note that the mesockation
himhqhhhﬂh!llnf\w.ltdmm
win in canoer dos not depend only on VEGF. idusosd
vlanualation of the nevvmsculoricabion, bul aleo oo
VEGF.relnted immunssuppression (VECF inhibita
dendritic coll maturntion and lewers the antitumor
cytoking IL-121, Thus, it would appear that VEGF,
with or without the combination of IL-6, 1L-12 and
INOS bevels, may play n rele in the development of

Ancther maln molecular patliway for cancnogens
s of the colon that appears to predominate in
ver (FINPOC or Lymch syndrome) involves mutations
i penen (hMSHZ, hMLSL, hFMAL, hFMEL thad o
trod the DNA mismatch mepair p iy, DNA
errors, clled mismoicles, often ooour during DA
replication. During the synihesis of o pew strud of
DRA, DNA polymwrase mmy oneale single-bas: pair
mismatehes or loop-outs of wnpaired bases that tend
to oceur s repetitive DNA sequences  Lermed
milerombellites. Thiese errors are normally repaired by
enzymatic systems coded by “mismatch repalr” (M
penea. IF MMR peres are mutated mismateh errors
may affect genea Impartant to cancer progression sch
i Tumar AIppressor potiee, in the develop
mant of malignancy (5. HNPCC arising tumors are
charmaterized by a high level of genomie instabilicy
usually observed ns alterations In micmsatellite
sequences Lhat peflsel a malfunction in DNA repair.
Thibs haa botn termed "mberosatellite mstabiliny® (MS1
or the “replicntion mreor” (RER) phenatype. MA1 has
et ey im eolorvetnl sncer From ppgeroaimnge
v 855 of HNPOO tamors compared wilth 16-26% of
spormtie eolon emneers (00, Specifienlly, HNPCO
patirnis hpve an 1'% incidenee ol pastrie mneer, sug.
pﬂln‘utdhdﬂln-yllmplvltuhmﬂudrwhp-
ment of gastric cnncer U2, Lowdevel microsatellits
(MEL-L) netivity ean b found in 40 ol areas af
intestinal metaplasin in patients with gastric cancer
and in [-20% of adenomatous pobype, MSL caceed
maet frequently by methylation of the hMLHT pro.
meater and found In 15-50% of spomedic gasirie cancer,
may have an important and early role in & subset of
gaatric cancers, particularly the inteatinal type. The
high-level MET (M3LH) subset of gnstric ooeer has
feadures in common with its coloreetnl counterpart,
exdiibiting chnoopat hologee prafiles with ool progos.
win 135, Mareover, pustrie turnors with MB1.H pheno-
typem hove signifienntly lower (082 exprossion lev
els, which soom to faver better survival (34). However,
conirary to Exvrope and the United Stotes, advanood
gaatric cancers from Japan are mare likely to demon.
rirate MEL indieating prognoestic dilferences in these

gy havvn by pssocianted with the developrmont of the
diffiase type of gaeirie moeer (236), In pariicular,
prn‘l]mu- miatatons . Lhe E-endbernn COHE JE Lt
have boen poeognieed in fsmilsos with an autosemal
daminami inhorited predisposition o gsirie eoneer of
caner wre o follows: 1) there should bo ot loust 3§ ol
atives with gastric cancer; 21 one should be n firs-
degren relative of the ather 2: 31 t least  mscoemive:
prnerwtions should be alfected; 4) ot least 1 shoukd be
diagnossd before sge 560, 5) other familisl tumors
haould be excluded Based on these eriteria, of famidlies
with two or more cases of diffuse gastrle cancer In
first= o second-degroe relatives younger than B0 yvears.
nfmul]miwmumﬂ.wl‘q,upuh"m
be attributed o inherited gernline mutativns in the
E-cutherin CIH pene (31 The cumualabive lifetime
risk af developing gastric malygnaney in COHT mata-
tion exrriers is gronter than 0%, and women of these
fnmilics also hove an inereossd risk for developing
bt e, Do (o Ui bigh risk of gastiric conger
development, prophyloctic gestrectombes huve been
performed In several unnlTecied CDH1 mutation ear-
riera, nnadl despite normul endescopic evalustions and
heigative gastiic blopsy pathotogic fod of
wnrly pastric eancer were chaerved in all of the surgi-
cal specimens (31, However, prophylactie pastrectomyr
resudts in afMictions of Life, and patients with o genet-
ic risk for familial gastric cancor whio mgect this pro-
ventive total gamrectomy mmust be followed-up Inten-
sively by endeoopy and histology every 6 12 months
1361, Thersfone, o misesd awaneness among e phy-
clan community coneerming this smdrome may allow
for early detection and prevention of gastric and
hreast caneves in these higheriak ediidunks (30, Fur
ther evidence suppocting the role for E-cadberin in
Erstric anengenesss romes from studies showing that
mpperssion of E-midherin aeeur in 51% of enneers,
m{huhl;?nrpmmhphqndmthddﬁ:-lnmd’
eancers. E-cadherin methylation 8 an sarly avent in
gastric earcinagenesia and i initisted by M. palor
infection (34, Furthermore, E-<cadherin underexpres-
wion is associated with increased rate of lymph rode
matnstised and decreased mirdval, Serum saluble E.
callverin is a potential valid prognostic marker for gas-
tric cancer, A high concentration predicts palliative’
vonsorvative troatment and T4 irvasion, The soermb]
rates of F-ooulherin mlhuﬂnrulnplﬁcmmm
Jirw, with the decremeesd esprssgon of E-aulboerin men
in gstre caneer lkely secondary 1o hypermethylation
of the E-cadherin promoter, which occurs in 805 of
pretric concors and £3% of diffume gootnie caneers.
Exproosion of a-cotonin is alve decreased or sbant in
5% of gustric concers (21, In this reepect, gnetric ade-
nocurcinoma in young patients has n poor prognosia,
possesses  ngpressive  histepatheological foatures,

309



ZENOTAQXYEYX AHMOZXIEYXZEIZ EAAHNON EPEYNHTON (REVIEWS)

New Concepts of Molscular Binlogy on Gastric Carcinogensis

exhilits reduces] exprestion of E-cadberin and -
entenin and demonstrates lower MSI than tumors in
older patients (381,

Iralividhends with a family hiswoey of gnstrie cancer
are more likely to develop atrophic gmetritis (34% e
B0 In the setting of M, mdon Infection. This geocthe
prakispusition wwanl e devehguany of strophic
pantritis may relled difenent degroes of host §

ar jasociabid with increased riak of gastric cuncer nol
anly in whites, but also in patisnta from the Far Esst
ulaparn) (41). These last Aindings, an well as all previ-
ouely menthoned data on the varkous mechanlems by
which /. pvlori i invelved n gastric curdnogencels,
emphasise the need for i, gdon eradicotion in coping
with gstric canmer.

5 --:lhg"_i.ﬂm].ld.bguﬂ'l:l.ﬂmn-

rosponse to infection. For example, [L-1 cluster poly-
murphimms have recenthy been identified ans o risk foc-
tar for the developmeni of atrophoe prsteitis and pas-
trie mancer in M. pylor-mifected patienta bul not
sninfocted paticits (2. Marowver, [le1 gene duster
podvmorphisms nre ameciniod with on incronsed risk
of both hypochlorhydrm, induced by H. pylord, and
poetrc cancer (39), The association with disease may
be explained by the hiologieal properties of 1L-1-4, an
impartani pro-inflammatory evtokine and 8 powerful
imhihator of gnetnc noed secretion., I’nb‘ml]'ll'nmu in
1L-1-f mnd its sndogrnous receptor ANAZORIE. Are
mzsncinted with rizk of H. pylori-related pestrie enneer
140}, Furthermore, IL-1-fi polymorphisms enhance not.
only IL-1- but alse IL-8 production in the gustric
hady and may play an mportant robe in the develop.
ment of atrophle gnatritla Also, IL-1-p polymarphiams
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pymors | suMMARY
drscepsla Hon Functions] dyspegin bs still o pueeling medical prob-  Topics regarding Holioedooter godoni srmficntion,
WA TR lem The ewses s anknewn, ihe pithogenstie  pnthaphysbalogy, mdﬂmpl- und hisologic eorrels-
Mebtotuct grket | meehandsms wre pueeriain, the menngeoent s mn- o with. symp gz, e plerela offoct ol
madnalin, ! ial ssid mlicatiiares are many tinss basilll  mansgenenl qﬁnnmmm Fslkwwsnigy min wovie
Wistamal rmet clent. The mesenrch s far bad given conflicting  hence-hased approach. Many artlcles, published in
i i T | resulte ot Wl levala of investigition, This study rep-  recent years, e discused in order o obtain ar over-
drrcion resenis un @ffort to collect ull svallable duin coneorn-  ull Inalght &f this peculiar svmpiom comples, namad
e — I the mest disputed benes of funetional dyspepsin.  funetional dyspepsin
.I_Iﬂl"l:m
AAGEADY
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INTHODUCTION
Functional dyapepaia s o dingnomis of exclusion,
deflned as a persistent'recurtent paln or discomlont, of
ot least 3 months duration, located in the center of the
upper shdomen while no structuml or blochemloal
abmormality eould e HHHJH ms e emse for the
dama. (insi hagoeal reflux dbisease (GERDD
m-l |.n'|l.uh|ll harmewl lg'mlnllrll (TS el e esrchmlel
andd dysmotility-like, have bien prapossd hosed an the
inant symptom. The predominant aymplom i
paln for the ulesr.liks group and naussa, vomiting,
oarly miiety, obdominal fullness or bloating for the
dymmotility-Hie group (1),
('.u.ruful history, phyuieal esxamination, upper
v, hbasbe | todoggienl and binck | tomstin
mdhmﬁmﬁﬂh&uwmmmlh
munamiim requirsisenta for U dugnoetie svalsobion
of o dyspeptic patient
A soarch of the PubMed database woa performed
fosused mainly on runslomized controlled trials and
articles written in the English langunge, Only in a few
cazes, articles not rundomized, were used of m

1 menih aml metronulazale for | week or placelo and
wers followed up for § mantha. The intention-to-treat
analysls showed & difference batwesn the two groups
with the eradication group achieving much lower
wympham scores. There fs one observation thei k=
fmvteresting nnad st be kept in mind. Tn 8 wesks the
symplam seore wis eonsiilernbly lower in hodh groups
ol il L e e Wi gusdribis soore was lovees anly
in Uhe sendication greup bul s diffseence in gymplam
reliel was oheerved and inersased in the following
woikes Ll the end of the study period in favor of the
eradication group (21

. #erologic and hisological fmprove-
ment sl the end aof the Lymr survwillanoe in 41
patients, Fandamby maigned to tripke seadieation thee-
ugpy wﬂ-ﬂm iHs Blockera), wos obeorved. The trial
wian pubdished in 1998 and conducted o Taiwan (350, In
o tral o & center in lreland 100 non-uboer dyapep-
wia (NUDH pathents ware randonsized 1o vecaive his-
muith-based triple therapy imetronidazole, totrmey-
line) or bimnuth plus placebo for srven daye and were
followed up for 1 vear. Patients that eradicated HP®
From their stomach in either group hod o signilicant
iyl s amprronveenenl Uhan Chose wilh the infec-

lach of an adegquate sum of evidenos and publzshed
inia,

HELICOBACTER PYLORI ASSUMPTIONS
AND PROOFS

Much has been said about the robe of Helicobocter
podird (HP) i Runctlenal dyspepain. Smeeral atudies
T By mumider Lo investigmae (7 erdicntion of B on
hisve o beneflcinl resull in the symplomstic reliel of
thee pantienis. As for the rmmdomizsd controlled (rnk
with & reapecifial peersod of :I"n}.hwq.lp all af leasi &
manths thot hive been comdurtel in 8 more serupu.
lous manner the conclucions ame diverse and some-
timed conflicting (Table 1),

Ome such sudy published in 1998 Inchuded 41
patients that were troated with bismuth subcitrate for

Hepazs nmreratrrnlngy 2008, 517881701
© HULE. Upninie Medunl Publishing EA .. Al Stiigssi

tiom, In the placcha group 14% developed ukers dur-
g Folbaw-up (41, In the follewang year (19881 an inter-
muﬂpmﬂﬂuin Lo of [P eradication. 2186
patients with NUD were rambomized to take omepra-
pode plus antibiotics lamoskcillinmetronidazols) or
oemeprase plis placebo for 156 daya and then falboased
up for 1 yeur, Complets resoluiion of sympioms was
observed In 20% in the N roag and in 7% o the
sasmru] gromp, O interesting pord was Gt Dogistie
mgw-udm p.nal‘rl.ll.“uud i ewarmiene for predictine

flientinn tre The only
factor tht wid mcru.lhﬂd. slgnificant wan the durs-
thon of symploms befare treatment. Only 129 of the
patients with more than five years duration of dys-
popain symplomatology had symploms resolved In
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iibmrry J ot sl 187 Dl 1My
M Coll K e al [Tor Cilisgom ais
Hlurm AL ot ol 155 Multirmtional a2
Talley N ot al. [[2] Multirational F ]
- S— idlienter :
Oreonberg Pl o of. 100G LBA 100
Catalnra F ot af. i lly 1
Bliwa M or ol Fatui] lnpan E1]
Wlsa 1) o oLl Tiiwans 13
Keshopaio rf ol K Finlarsl 13&
Froshbich o al, Q) Svtieriand 17
ruallaniey
Malferthaper Pefol. 2003 Cermany SHY
VeldsuyrenVeral 003 Cansily 157
mulliacenier
Kool HE e of, S008__ Bwitorkend 181
Kamada T ot ml Hai lapan L.

Flar: plaswbes o: duys; wr sk me: maonth; jre yeen; pab: pationts CHS:

Flac xid

112h 2ma 5 Iy
Bt Ploe x7d A Iyr.
O+ lac xid s 1yt
i Plac xTd TR Iy
Flac x7d B B
Plaealtd  TI%
OAsRl 6,115 tma
4 plne X7 A% JAmn
Ple x7d i ] o
O4Plaeslms _ TH% lyr
L4 Plae x7d 2% yr
Lzl LEA LI Iyt
Tlec xid W (53
Oxitd % G
Flar xTd LR Hr

heibrate; Ha: HE hlocker; (AM: Chmeprasale &

Amcieillin -+ Metronidazede; LAC Lansoprasale + Amoodellin + Clarithremycing OAC: Omepraooke + Amoxlellin + Clarthromyde BMT,
Bimmuth + Metronidernle + Tetraeyeline: BRAM: Bsmrih + Amaxicillin + Metronidazole; pos: peaitioe (statistieally signifbeant improvement
of aymptomas after eradication thermpr ), pig negative iormpbomas permeted after enndicatoon Urerapy .

comgariso o 27 of thoase with five yonrs or bess with
dyspepaia in the group piven erdication regimen
P=003], No other Eactor such as age, sex, smaking,
predominant gymptom or grade of scld secretion was
preddictive of treatment response, Anather observation
thai merits some nilention is the mumber of padienis
wiih wleer formativn during ellow-up, There were
fowr I the group given omeprazole aad placebo s
pone in the group given eradication (5). This favers
eradication af the infection as some patients with dys.
pomin muld develop ulcer in the future. The twa pre
wious ptudics were conducied in o single eonter thus
maling the possibility of o binsed populstion semple
with confounding factors greater and therefore pot
generalisable, OF course thive were locally validated
ipeestionnaires that mode the ealeulation of sympom
wwres mare spproprinte aned abyeetive (5]

A welldesipned, muolticenior stody was the
SOHCAYT which was conducted in 1085 and wan the
first with o quality of Efe asssssment. In this study
tharn wore strict inchusion eritoria that loft asids thoes
that probably could have peptle ubter or gestro
esnphogenl reflux disease. 328 putionis were inchuded
in the intention-to-treat analvsis and were random-
kel to receive either the classic triple thempy
Tmneprascleamoskillindarithromycin) or opwpra:
zode nawl placebo antiblotics for one wesk There was
no statistical significant differenee in symptom relied
beiween the two proups at the end of the 12 monihs
BT4% v, 20.7%) but there wna & significant dilfer-

enee in postrids healing (75% oo 3% m the intention.
to-treal analysis. The study concluded that the erndi-
cation of JP s not likely o relbove symptoms. There
are ghms intereiting palnts 1o look at this audy. The
excistence af up Lo five gastric erosions was nal eonsid-
wread i abnormnl Anding o endoseogy nmd padienis
were lpeluded we hoving Tunetionul dyspepuin. Second
wvel among the patienis n the sune groug there was
ni difference in symplomatic improvement betwesn
thisse in whom FP was eradicated and grstritis healsd
nnd thoose that did not achieen either. The quality of
lifie meaews el gristraintestinal srmplom soores wers
improved in both groupe (iwe thirds) but without o
wtatistically signiftcant difference betwesn them. The
maxamum rate of Eprovement wis obierved at the
end of the fimt weck of the tral and thereafter there
wms b boweer ete of improvement until the Sth manth
when there wns i further bonefid or ewen worsenenge
In thi= study, the uloer formation during follew-up
aleo appeared more fredquent in the placebo group (all
ulesrs (n=T) hut s in the placabs group) (7). Ansth-
er study (ORCHID) with similar characteristics to the
previous one was comducted bat this time the erodicn:
tion group toak the elnssie triple therapy and the can-
trol group (wok plocebo for one week, Two hupdred
unnd pevenby-five patkenls were el in e intens
tinnstimireal analyes. The results showed o rmal bens
wofit from eradiention therapy. The symptomatic relied
v i migmifenntly diflferent beiween the two groups
L% pa, 2290, M this study agnin there was no troat-
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mant sdvantage between HP-positive and -negative
patienta but thers was a difference when the patients
wire subdivided regardless of trestment In gnatritia
heaksd snel non-healed (Lreatnent suocessses 3% e
1745 ﬂnlu 2% of thoss wilth Imllldmuﬂ.ril.u e 6L
the placeho group, Tt is remackable that there was o
msantion between Lhe severily of symploma and the
grabe of gastrtis ab baseline. In addition no dilference
waa ahacrved betweon the treatment and placchs
proup when they were subproupe] o uleer e and
dyumatiliy bke potonis (81

In & meta-analveis aof the teo previous trals some
bonefit was ohserved after eradiestion treatment
regarding the subgroap of uleerlike dyspepsin for the
remson Lhat thess patients hove n dinthesis for alosr
farmation na tme pasess, |n addition, 1§ seema that by
trenting pustritis. dyspepsia symptoms were nlss
improved becauee those patlents with compleie heal-
ing of gnatritis had higher symplom succeds rate than
thoss with [ncomplets healing (309 pa. 215 respect.
fully, P=0.010 (8. The OCAY au] ORCHID irials
wirnie iawder eriticism. The fact Uhal these triaks wene
el ticnnter mull.'hl.lquhl o few pﬂ.illll.tmin:hpdp
el by onch eewter makes these samples not represen-
lltilrd’thrmindhn lh-.lhulﬁ.[ud.inﬂ.lmmuﬂ-

mm“ﬂ? In a study from Japan, 90 not-
were inchuded and randemized ta
rmeiﬂfnr'l\lukelhu'n wriple eradication scheme
{omeprnaoke, amaieillin, carithromyen) of aomepra-
ﬂnuﬂ]ﬂ.ﬂdﬂ The Mkm'-up lastoad for 3 maullu_
Mo significant  lmpre L in aympl
-hhwdmlhh‘mlm‘ﬂ'nupmrdhﬂnh
alilsough peslritsn was significantly impreved o the
fernd rougs (140 A trial published in 2001 coneludod
thot the pradiention of HE does not benedit the gymp-
tomnitologey of funetional dyopepsin pationtis. O han-
drvd aned sixty-one pulienls were assgpoed to either
Innseqyrmeale-iriphs thorapy or plasohs for 7 days. High
symptom response rates wore ahserved in both groups
{ireatment 555 ru, pleoebo 55'%) that woere not statis-
tienlly mgnifieant, The same nonm-aignificnnt difference
wna found between the dyspepain suhgroups. A usefil
wikditbon of this study was thai the sulsequent ulcer
formation during a Laear follow-up was determined.
It was found that ubeer rates were significantly
relucend [ the wkeer-likes subgroup compured w e
dymancdility-like or unclasslied sbgroup thus it was
cancluded that sradicatbon of FIF could rrervenit .
quent. formation of peptic uleems in the uleerlike
pd..n'rhmlhl:unrhuu]dm-ﬂm Another ran-

ters), On the other hond it thot the guests
naires used for mym ptom walidntion were rot validated
in soch eountry or contor used. Nonstheloss (he
resulis of o multizentor trinl con more trustfully be
peneralized bocause local confounding factors in the
population samplea are more neutralized when ihe
fhets underpe statistieal analysis (100,

Ancther randamedcontmlled study conducted
a the Department of Medicing of the University of
Caltfarnia which included 100 patienta with function-
al dyspepsln whiv were divided 1o ke elther amepea-
anle pliss elarithinemvein (S00me $3245) for 14 dave or
placehn and were prospectively followed up for 12
mmunile. The mtoniching fimiing in Lthis trial wes that
patienis wilh peristent P odec k 1 mome
aymploeratic relief than those with susceasiul ermbics-
tion even though this was not satistically sgnificant
i1k

I oo studs (199040) thot locked ol 196 clderdy
patients, n comparisn was made between two troat-
meni regimons, hismuih plus metronulazols and
mmoxicllin versus omeprazole plus amoxicillin, and
thw groups were followed up for only 2 montha. The
nuthors concluded that eradication of HP resulted in
mn impeevement b funethomal dyspepala srmpuoms in
this patient cabegory (121 The Frosch Study Groug
}mlnhmwmlhmuhﬂﬂl-qlhqﬂﬂﬂyﬂuupy
buns ot funetional dyspeptes in perspeetive ta HP da-
s Seven hamilred and ninsty-two pathenls were ran-
doaniized to recsive for 14 dayvs either placebo, ranit-
dine 160mg, omeprizole 10mg or omepmeoke D
wnl werw followed up for 8 monihs In thosy pationis
whm*ﬂpﬂiihlhﬂm- ll.ll.iILl:dh-Iirn.l'L
cant difference in sympiom relief between omeprazole
0mg and placebo. In HP.negative patients ne such
difference beiween plocebe and any of the thempeutic

| irolled sludy wos published in 2001,
which divided 136 patientn of functional dyapopsin
inta two proupa. The first group recoived erndisaiion
therapy and the other placebo antibictics. Both groups
received omeprazole for 3 months and wernd followed
fir 1 yenr. Theee was no etatistieally significant redue-
tien in dyepepein symplom seares betwesn the bwe
groups imean reduction 286% group A e 21.7%
group B No clear differsncs applisd far the quality al
life sevirea i 161

No relatlon to the duration of symptoms or Lhe
eoverity of gastritis amd svmplosatic reliel after erad-
ieating M woa abserved in o randomieed multicentoe
trind thisl wes pruldlishes) in 2001, Qe honclmad oo
lorty-seven palienis were divided nko two groups 1o
take citler lanseprazobe bosed Lriple theragy or lonses-
prazole el placeho antihiotios for 7 days. The folloew-
up perind wan 1 year, There wis no substamtind bene-
it curing HP infection (171, The Frosch Study Croup
published in 2003 a donble-blind randamired trial
with n &.month fallew.up in arder to investignie il
ersidicntion of P in functional dyspepsia patients,
who did not respond in previeus ecid-supprossion
therapy, could resull in grmptom resalutisn. One hun.
dred and eighty-one HP-positive patients whee did noe
rewprond Lo two wonks of anlisecretory of plaoeba ther-
apy wors rardemized o reoshve 8 Ewaowik breatmens
either with omepmeele 40mg ol meosicillin 1g twiee
dudly or omeprazole 20mg onoe daily. The symptam
response altir B months was G5 e, G2% and wos not
statisticnlly simifieant. This vral supperted U thise
resulls were not in fovor of srudiontion (181

The EI.AHII.uﬂ'_rI'mﬂth-i Il'mknlgl'npbu-
malic improvement after M ermlication. The first
group took eradication regimen with lansaprazols and
entibictics (nmexizillin, elarithromyein) for 7 doyn and
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wos compared 1o the second group that took lonsapra-
mle alone for 14 days. There was a trentment benefit
In favor of the sradieation group as much as 75 o4 the
e of 1| year. According to the ITT analysls although
dyipepaia symptoms improved in all groups earky (a1 G
weeka) alter drug adminkstration, thin banefin wis not
eiataliml En e plicebo proup ene yoar afler but was
#till present in the group which took the sadication
regimon (190 In & national multicenter trial fram
Canada inelading 157 functonal dyspepsia (FID
puukienia, there was no Drmtment benefit bhetween Uhe
group taking eradication regimen (lansopraeele +
amaxiclllin + elarithrompeinl and U group laking
plocebo after ore yoar of follewop. Alihoagh there
wos an boproevemeni in symgplom soore i botlh
groups, in pariscular af the beginning of the trial (the
first month), there was no statistically signifieant dif-
ference for those wha took the active treatment (301
The above finding points to the strong plecebo effect
that confers either the treatment effom oF the initial

A bogterm follow-gp (3 years) of 80 NUD
patients with fundic atrophic gastritie and FIP nfec-
tion demanstenlad & sipnifieant improvemoent of bath
mymptoma and gasritis aller eondication therapey. The
palients were midamized o ingde theragy (omepra-
mle + amoxiellin + clarthromyeind or placelso for T
dinys (211, The patient selecthon having FT? was hased
upnn the eriterin of AGA working party mel ot the
ROME 11 defbsitiois, owsieng thai podiends willls
rellux-discase were included in the trial

In spite of the patienta’ complainta in functional
dyspepaia there are no predictive laotars that eould
differentinte beiween HP.pocitive and -negutive
patients based on clindcal presentation. MNonetheless
averall symptom score and the degres of eplgnstric
pain ar weight loss are signifieanily more gevers in
HP-positive than -negniive patients (22

The presence of P does not interfere with the
matiral histary of functional dyspepaia. In a loag fol-
low-up of 201 functional dyspepsla patients lasting 6
o 7 years the effect of 1P presence was evaliated.
The vesults of this study revealed that the Gulings of

1] bl in '_ lhndmin;llﬁlnﬂm
mmilar in the two groups of HP-positive amd -negative
pstients with the incidence of malignancy being zem
and an anmal incldence ol ulter disease of less than
1% i),

In a placebo trial with o S-year follew.up it has
beren demonsirated that there is a {endency of attem-
widon of wymptoma over time [ndependently of eradi-
enthon of the mfection. The severity of Rrmploms have
i nssociation with P stitus st the end of the study
period, ponotheless there was o significantly lbower
proporton of eomplete symptom responss for thoss on
ki (24,

The sexwlogical status of HP-posifive palivals wss
evaluatmd in !'Iill'd o ayimplom mﬂ; and hi:rhnh'-
ic appeornmoe of the stomach. 10 functionn] dyspep-
lien were divided inlo three groupa, the first inshaded
P negmbives, the segomnd HP positives amd Cog-A pos

itive and the other #F positives and Cog-A nepative.
Ko dilference in symptom oooermence wis ohserved
nnd no mere [nflammation was noted between the
Eroups (250, Dy contrast a cross seciional study pub-
lished in 2001, included 422 patients with functional
dyopepaia and concluded that menn symplam ssars
vt algmifeanily higher in P positlve-Cagh-poaltive
patints Lhan HP-positive-CagA-negative or ITPuega-
tive dyipeptics i B0

It his been reporsl that bigh senem aodibody
Ler agminal HP (UG =50 unitaml) i an osdepen-
dent risk factor for frequent functional dyspepsin in
ibrpeptics and normal popalation, The HEF infection
and functional dyspepein are redoied inood loost this
sulmel of HP-positve-high antibody  Liter-subjecls
@n.

The pretreatment pasiric histalogy can be predic-
tive of symplometic response aftor erndication of MP
in HiPpositive functional dyspopsin paticnts, An oouto
inflammation acore of more than three accerding 1o
the updnted Sydney symem and an absence of lym.
phobd follicles were found to correlate with more
aymplom improvement afber éradication with tripls
tharapy (981 The higher the gmads of active inflam-
matian in the stemach the better in the eradicatinn
rale in HP-positive podisnls (259).

It seems that furcthanal dyspepsia B more 2 srmp-
tom compbex thaan o discrete disease entity, Thore is
ot o conereie pathophysiologic prooess dscovensd
thid el explamn e diversity of appearing syng-
bomis o far,

Epidemislogicnl studies tried to prove o relntion
between HP and dyspepain symptomntalogy. The
prevalonce of HF in the popalution is deponding on
oge, soclosconomic status and sthnic background.
Monsthaless studiss have shown a greater prevalencs
of HP in dyspeptics than in normal subjects (485 ps,
A5 ) HNL, The prevalences of P nfection anml aseoc
e gastritis is abowt J50F among NUD patienta A
relatively recent méta-analysls of epidemislagical
stwilies published n 2000 concluded that there 1s no
evidence of a strong association between HP infection
andd dyspepain bul o o ean enclude Uit o moibest
meocintbon could exist (311 Anoiler lp'iim'ml‘lu.l
sty (2264 patsenta) in Japan i 2000 found o o
cintian al HP status with the provalence of symploma
that either imphy ulcer-like ar dvamatility-like dyspep-
wn (32,

Current recommuendations of HF® eradication in
functionsl dyspepsia that this is more an
option than & strict obligation in the manngemant of
these patienta sines there in n subgroup that may ben-
efit from such a theragy [n the long term (331,

PATHOPHYSIOLOGY CONCEPFTS
Pathiopliysiologge studies have pol establilesd a
relation belween IHP presensce and functiosal cdharac
tevisticn Tt bhna bosn sabd that [P infectad w.iu
had no statistioily significant difference in acid out-
put, mumeal seneitivity to chomnd or mechanical
dimuhi, peplic tranat times or the migraling motor

315
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comiplex dhiration eempared to HP-nepative dyspeptics
or in many studiss sven to normal sontrale (30,84, 95)
It seoms that the erdication of NP does not influsnce
the pastrie tranail Ume (or solids or the ackl ;itpul
bt imetonsd decrooses the gastrin and pegesinogen [ b
els after & montha of triple-bosed regimen that had
e tnken For 1 week (360, Grstric empying of solils
wiml ligquids are not aflected after one your of erodicn.
thon of HFP in a randomised controlled trdal including
40 pwtienis who were given oigther triple-based ermii-
ciion regimen or pleesbo and Hmg omeproode
therealter for anotber & monihs for both proups. The
examination was scintigraphic (37, Gustric empiying
wns found to be delayed in 24% of 551 funstionn] dys-
peptica who were enrolled oo modemized controlled
trial but this Gnding was associated neither with [
status nar severity of symploms (380 The notion that
atrophic guetriiis provoked by JIP delays gastric emg-
Eving il thiss FIF 6 a0 possible pathophysiol egical par-
tacipant of FI, ks presented in some trinks. Oine recent
sludy demonstrbed long-erm symptomatic benefit
after ermbication of HP in dyspeplic potients with
fundie alrophic gaatritis Ul was reversed aftor Leoal
ment (310,

Reduction of gnatric inflammation throe months
whier erndicotion of the infection woo correlated with
the ahility of faster recovery of stomach shape after
barostatic inflation of its preadmal portbon (300, Infec-
téon with HP has beon related with decroased mrtenl
motility in manometric studies but In conirast scintk
praphic sudies of gastric motility hove fadled 1o prove
a delayed gasirie smpiying in N P-pesitive patients, On
e other hand it b nol uncommen for motikity dys-
function Lo b ahiorved oven in normal subgects with
ni dhmpeptia symploms or dyspeplics having constant
abnormal meotility tesis elther 1o present with sporadic
eymplams or their symplome o wax and wane Tt
rwena Lhat metibity ilisorrders opeente thesiggh v 1

triple-hased regimen (pantoprases, amaxicilling clar-
thromyeinl. Adtive inflammation and HP infsction
wins significantly decreased bt chronie inflammation
anil intestina] metaplusn was alightly decromsed] and
wven persisted (420 1L sseme that many Tactors such aa
bacterial virulence, genectic susceptibility, host
immune status mul dorstion of dissase ny infleenee
the syvegptom delinithon and respomse of amy individual
patient (345,

GASTRIC MOTILITY AND FUNCTIONAL
DYSPEPSIA

Interdigestive and postprandial antral hypamotili-
ty has been reportied in 006 of dyspepties in mano-
mertric studies. Delayed gestric empiying of solils has
beeem found in 30-50% of patients and delayed gastric
emptying of Baukds in 12609 n scintigraphic studies
(40), In & meta-analysls nearly 4% of patbenta with
FI? have been fownd with delayed gostr empiring.
Thers was no msccinlion with symptoms of poatprans
dial pain lne they were nsscintes] with symploms of
puslroparess. Nauses and other dyapeple symploms
hawe bwnn ewrslatod with slssorenalitios of poatpran-
dial anteal myoeleetrical netivity which when restored
haa been mecompanied with symptom relief, In sbedies
that hove been restricted only to dysmotifity e dys-
peptics a rapld emptying of intragetric contents hna
haen ohaorved from the proximal stomach accompa-
nied by & prolenged distension and smpiving of the
antrum. factors liko stross that seem Lo
interfere with antral motility, gastric emptying and
intragnatriz distribution of feod are not alveays relaned
with dyspeptic symplomatology or dyspeplics person-
ality (40,

Gastrie and intestinal hyperasnsitivity 1o distén-
ahar that b quite specifie for FI patients compored (o
other cases of organee dyspepsia las been observed in

hypeeruensitivity mechanizms which alter the peroep-
e ool pantric dmiension but are ander eontool of Ieml
of ceintral meuronal systems Lhal up or down-regulale
the pain and sensation threshalds or that dysmotilicy
el infiection are two discrete mechonisms of setion
(40,410,

Omn the other hand it could be expected thn the
chronie inflammation caused by HP could alter local
neurcmuscalar functlon by produelng neurctransmit-
ters such as somalostalin that has been proved to
interfiors in eferent asd afforent neuronie signaling or
by prodiing inflammalory meelisters ke cptkines
(THF, IL1, ILS) whecls in turn are koown Lo provake
increasel seosory penceplion (300,

The Emited or mo oelection in symplomatokegzy of
dysprpuin afler ermbicotion of the indfection could be
explaned by the incomplele resalution of gratritis n
many cases or by the produetion of prainflammatary
cytohines by non-immune cells like the smooth muscle
cells as experiments in ommals have shown (340 A
mndomized-controlled trial including 271 FU) patienta
looked into the histological changes induced by eradi-
eatien therapy st & months after ireatment with a

atualien. There ia 0 prevalence of 2800
nmang FTI patients that present with hypenensativity
to gnatre dedension (431, Hyperemadivty han e
related (o abnormal gastric sceammadation and 15 cur-
renily being demonstrated by invasive tests that use
barosiats to provoke mastric distention wnd 1o measare
pain thresholds or sensation perception scores on o
visunl anabogue scale. ‘The lnck of validoted and stan-
dardired tests of evalunting visceral sensation hos
made dificul the Interpretatien of resulie. There
peernE o be many performance or inberpretation
errors in the tests’ conduct and no clear proof that
syuvplionms of FD coull be aitrlbutalide to aboormal
sensations hus been produced (M) Apart lrom e
hyporsensitivity remcti 1 by mecdnsical dis-
turisnoes i is als oot Chist altens] peetrie sy
peroeplion enn be due o U notrent elements or
calorie composition of the ngested food. This was
ohaerved during infusion of a high-fat meal in the dun-
demum, which cnused exneerhated dyspeptic symp-
toms of satiely (431, More light has been shed into this
questioning by o brinl that inchaded 160 patients and
B normal controls in arder to measure by harostatic
evaluntion the sensitivity thresholds to gaotric diston-
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thon mnd i correlate e resulis with dyspeplic symp-
toms. Aceording o suthors the most appropriate
method for mensuring hypersensitivity to geinic dis-
tersion is the rate of increase of intraballoon preasure
awver intro-ahdomingl pressure n order to produce
pain because it s indepondent of age and body masa
index in contrast o absclute balloon pressure or bal-
Jon voluma which are influsnoad by thees Factore
Seasitbvity o pratrie distenaion la found in 37% of the
jatients. Perceplion seores were higher among FD
patbents, Gostric emplying, gastric compliance amd P
slatus were notb different in patienis with hypersensi-
vty i comparism with patiees withoul. Lower per
ceplion and discomiort thresholds afier balloon dis-
temtion wore wsociied with more (ndense symploens
ol postpranadinl pain, belching and weight loas (48],

The nutonemie nervous svetem nnd sepoeinlly the
vmﬂml'_bunnpﬁcllndu-mo&ﬁmﬁn-
tor of senscrinl percepiion. As the vagal nerve ploye n
rale in neweral it reflewes esusing presamal et
relaxation and inhibition of antral motor activicy it
T bean mpculated thal enhancsd senditivity of vagal
affarents could result in altered gastric amplying and
ol cwsurse Lo s pone of enrfy satieyy, novseo ool full-
mew (410, Upim this laider coneepl il s also reporied
ithat vagal nerves are implcaled in transporting sig-
nals of non-painful sensations such as nausen and
oarly satiety ond that recoptors on offerent nerves
wither enhanee (5-HT, OCK1) ar meduce I.lp'h'u.
GABRA, k-opiokd ) that signaling activity (46)

A recent trinl using narmal conirnls in epite of the
mmall mumber of dyspeptic patients enrelled (28
patients) have stated that autonomic dysfunction ks
significantly higher in FD than in controls by auhmb.
ting the subjects 1o fve sandard enrdiovaseular aute-
immnie refllex tesis, A correlation could pot e Fosasl
aenong this autonsmix dvelfunction and visceral hypers
sensitivity or gastnic emplying but a sbgniflcant wssoei -
nodnie abnormadities wis edablished (47 Thero o

sty (rom China published in 2002 i which 1016
healthy individwnls, 72 inpatients with FD and 281
inpatients with organic dyspepsia or other organic dis-
cases, were Inlerviewed (501

Finally the notion that pastric acid s one of the
cauzal [actors for dyepepein cannot be excluded. Ne
gusiric ackd hypersecretion of increaded acid-sensitivi-
ty has bisan dhssrved in FI patiants 510 On tha othar
hand an inereased expasmire of dusdenum to sndoge-
miuin il in FI) patients assoctated with more ssvere
dhy st ic svenploass hus been reported. This dusdenal
acidification seemn 1o provike pothophysinlogical dis-
turbanees. lihe inlabiting prosimal gesiee v
ilatson to m meal or mcreasing gasinc chemonsenetivi-
i [BEE,

THE RELATION OF FI) WITH ENDOSCOPIC
AND HISTOLOGICAL FINDINGS: A
FURTHEHR CONTHOYERSY

A erosa-sectional siudy from Norway that ecam.
imead dyepeptic patients (306 patients’ and normal con-
troks (310 controls) found that 30-30% of mucasal
inflammation wai diagnosed in normal suhjects and
thut 107 of beah tlmme who suffensd from WE
symploms aml Lheee whia did oot head egstive enao-
weanjiee examination. Only peplic uleer and ducdenitis
were related with dynpeptic symptoms 530 Althaugh
hintolegienlly pastritis is more severe in HF pogitive
elther with the degres af mucosal inflammation ar the
HP status (541, 2755 of 167 NLUTI patients reforred
for imvestigation i a dostor’s setting hove normal
endoscopy (55, Before eradication of the infection.
mean significant association betwesn symploms and
hilstoleyrical fimdings s higher than after § months of
ermillcation treslment yel ih symploms ml gasirk-
tis were decroased (561, Although significantly greater
llupﬂi\'l‘l'ﬂl'll in lpmplnml!.nlup’ la observed in 1P
sl pmtienta with antram- pustritie 1
yomr afler ermboation of the infection, overall linde-

implications that pain in FI s o moere generalized con.
ditinn charncterined by body hyperalgesin thet s ot
monfmpnided only tn Bhe Gl toet (441
Bh—mﬂnnﬂulymfmrdmplvlmhmmmr
pathophysiclogical processes that are considered as
basie mechanisma of inducing dyspepaia. Paveholopi-
wal Tactors have been presented, b moalmal ol human
wuddien, (o couse delayed st smplying ikreased
calonic transil times and visceral hypersenaitivity.
These siressars seem bo ach centrally aliering the
eeervlion of cmlogetimin cortivotropin- reloosing fetor
(CRF and indueing the sseration of serotanin geriph-
erally in the tissies of the Gl trest. By acting on their
rentrnl and peapheml roepiors espectiidly, P
mihetanoes aflect gastric motifily and sensliviy o
vrious stimull 9890, More pevehnlogical disturbanees
{depression, anxiety) hove been noted in FO) potients
115.5% | in comparison either with normal population
AT.1%, P=00L) or other patients sulTering from ergune-
Jc dyspepsin and organic diseasos, This higher preva
lence has heon decumented in an epldemiclogieal

pemibend of gastrias bype) po symptomalic besofii is
freaier hetween thse with suecessfiul ersdiention end
montmla (5T
of 309 dyspeptic patients withou significant associa-
tion with nmy specifle symptam or sympom complex
ol dysprepele, Smdbar eroshoe were found alse In
35, 1% ol 310 pormal contnoia. No higher prevalence of
T infection was detectid amang patients with gastric
eroabve ifjuries. [i seems thai these emboscopic fmd-
ings are not of clinboal Felevamoe in dyepepaia (681,
Th cowralation of discrate :n&mwhﬂnhw
findings and dy e wy
mtipﬂrﬂ-lndm:m i rel.
avant ta the elinsml pr Antian ol ahyspeay by
many investigniors. Others balieve that gross mucogl
damage like ulcers and crosions must e considered ns
relvant cases of orgenic dyspepsin while superficial
or atrophic gasinilis could exist in paticots diagnosed
a8 having functional dyspepsio as they are not aesoi-
atedd with any specific symplom pattern (300

317
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THE PLACERD PROBLEM

Great symplomatic improvement ranging from
PR 1o BO0% of patients taking placebo has been
observed In many clinbeal trials (30,600 The plecela
effect has been evaluated in a study iscluding 30
patisals with FD of meddorate Lo sevire intenaity and
long durtion of symptoms id lesst 2 pears) thad ful-
fillexd i g tive imdoscopie examimataon before enter-
g tha Lriaal. Thssss pralbeiste ook plcee lor 3 monthe
The glabal and indivichial ssmptom wore of a fve
symptom eamphes was measured before and after the
oompletion of therapy as well ns Uhe gesinc modility
atel viscernl hypersenstivaly bo distenston. An BN
respanss rale was ohserved at 2 months of placeha
trenimeni in all sympiom scores constrsctnd. There
was no significnnt chonge in gastrie metility or hyper-
FenEltivity 16 distenason alter placebs trial although a
marked clinical symptom responss hod heen mea-
Fured. This placebo effect does not seem o interact
with the swspected so far major pathophywiclogic
méchanisms (metility, sensithvity) but it most Hleoly
coudd st in a peyeholagical o central level as a reas.
suring (sctor (601, Normal epdoscopic results at the
begmning of medical surveillares and the acceplame
of & medication thet s sxpected to halp seems to
release anxiety and take away the fear of o serious ill-
ness. Even the repulation of Lthe plyscian thal pre-
scribs the recipe may acl a8 a conlidential and per-
susive element of pympton eelief. 1 the juthophysi.
olngiend el the nehustion of speretion of Endogenaous
uﬁuﬂdﬂuﬂ“gm-dhphmbwrm-
an annlgeao lector, Plaoks rspanses rugng from
% to B35 were found i a meta-annlyess, studying the
offoet af Hreceptor aningnnists anel prokinetios in
dyvupepsin trials. These revalis were oltnbuted to pop-
ulation differences, lack of validated outcome mea-
sured, different woys of defining & response and vari-
nhility of dyspeptic symptoms over time (811

The same characteristic reduction in symptom
#core soon after the termination of tharapy, ot the Lt
or Bth weele, independently of eradication of HP ar
pawtritin grade, o0 demonstrated in many triale, o a
point of strong suspicion for plcobo-pavchological
offoct,

WHAT TD USE

PPls ane demanstrating an antibactercidal and
antbinflammatory activity agoivst P infection and
nmnocinted pantritic The antiboeterieidal action in
Hmﬂwmmhmﬁlhmm Inhluﬂ.mul
pilyenary 1 ulative activity or NK T.coll
cytotoie effret by PPls contributen to the decrease of
host inflnmmation remponses that precipatote pastritis.
Lamsoprasole and emeprazale are almost equally offec-
tive bt pantoprazole is the boast offoctive (620

Independently of HP status the administration of
N of omeprazele for 1 month resulied in complete
symptom resclution in 35% of FD patients companed
ta placcha (P=0.002. In dysmatility-like patients
there han been no significant sympiomatic improve-

ment over placebo (630, The mme resulis with & coan-
plete mrmptom relief in 3% and 15.5% on ameprazole
2ivig bid and placebo rapectively for 2 weels wias
oliserves] ko another stedy (per protoead, P=0.018)
L In o randomiged-controlled trial invelving onky
Chimess pectisnts (r= 4500 the adminiration of lanse-
'mﬂrfwl mnonih had o sgnificant symplomatic
il evier placebo (651, In o mel lynan Hyrovop-
tor antagonids wore found to exhilbil 8 thermpeutie
MJWW}WMHHMWM
n therspeutic guin of 6% in ison with p
l]llmuﬂlll'ulﬂinrnnd_m“mhhmlﬁuu
because most Lrials hsl G do with highly selective
patienis in secondary conters demonstrating more of
dvamantility. like syndromes (B1),

Antidepressant modiention (amitniptyline, clom-
ipraming, dedpramine, doxepin, mianserind seams 1o
be affective in relieving symptoms and in particular
pain in FD with s NNT= 3.2 (86},

Fedotozine is n Kl-opicid receptor-agonist that
acts In peripheral afforent norves Inhibiting the trans-
mission of padn senantions to the beakn. The use of thiz
drug for § weeks reduces abdominal pain in FD
palieals as preliminary clinical studies have shown
167 Adeo 5HT ligands play s modulatory motor and
sensory robo in the gut (G831

WHAT TO DO

The management stratogy for handling dyspegsia
ennsists of reenmmenlstions coneerning both dagnn-
win and Lherapy.

Laot's begin by soping thal there is no eloar e
dence of benefit for ermdicating HP in functional dys-
pepsin. The number of modamieed stwbiva, whick sre
hn.wuﬁnfmuﬂﬂ,ﬂm.hlbu:lﬂwmrwiﬂ!ﬂm
that mre agained. Recent studies seem o be mome
sophisticated ithan previeus ones and with longer fol.
lowe.up poriads but even this progress does not exchade
mwthodological pitfalls as we still den't know the nat-
ural history and pathophysiology of this disorder very
wall Hisk factars for frequent and more severe manl-
fostations of dyspepsia ldentified so far could be thoss
of CagA seropositivity and high IgG antibody titers.
Factors predictive of o botter response to therapy are
wmplom duration of baie than five yeara and high
graide of antral-predominant active inflammation in
thir eraloscopy and histelegy, Another studs, in which
the identification of fedors thal ame prognestas of
sure, fmindd o eorrelotam of histolegy or duration of
symploms wilh beller treatmend outoome. Higher
ayenplom scoee, age botween 3045 years and “dyspey-
tse complninis ot night™ were fmid to be prognostic of
betier reoponne (681 The fewer the doys of dyspeguin
m the first wreek of trostment admanstmton with o
protan pumps inhibitar i 8 strong prodictor of sympto-
matic rexponse ot 4 weeko, Age = 60 years, duraiion of

lean than 3 monihe, low seores far epigustric
pain (2-3 polnts of a 7 point Likert scale) and low
Empairment of vitality (> 10 paints of a 22 paints in
PCGWE scalsh were also prognoatic foctors of PPI troat-
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e response i FD patients taking omepruzaole for 4
weeks (701,

Fer the time being it locla prudent to seoept that
oredicntion of HF moy confer completo sympton res-
oluthon in the short term of about 109 over placebs
and thiz resuliz in o number needed to wreat of 12 (601
Arnther repsen for ncoepting eradication as a thers-
peutic option is that it gives protection to between 4%
and 21% of MUD patienis that will probahly develap
ulees within 1 year i HF is atill in the stomach (31
Erldimhnmﬂhlunummduiﬁunﬂmmﬁt

significant ay ¢ although aymp-
touiat de ok s mm—:d-mwhhﬂpd.-lu in banger
s periode,

For the patient that is P positive thers am two
seenarios, Bither test and reat far NP and if that falls

comild proceed with PPI thernpy or the otler way
around. The test and treat of HP, o U G action for
b with e alarening sl ar after fail ol
P administration, = an alternotive ond cost-effec-
v strulegy (710, Apart from the emdewbon of HP
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Absiract

Feficobacior pyfon [ M pydord) infection and the use of non-

stioatal adk-inflammatony drugs (NSATDS) includang aspirn
At arry dosage and farmulation represant wall-established
risk Fepctors for the develppment of uncomplicated and
camplicated peptic vloer discase accounting for the
majority of such cases, Although the Interaction Datween
H pydor and NSAID/aspirin use n the same individuals
wWas questicnad in some epidemiclogical studies, it has
naw become widely aocepted thal they are ab least
indapendant risk factors for peptic ulter dissase, According
to data from randomized Intervention trials, naklve NSAID
users certainly benafit from testing for M oo Infection
and, if posithee, & myiord eradication therapy prior to the
indtiation of NSAID, A simelar ciratedqgy i5 also Sudgpeshod
for nabve aspirin users, although tha efficacy of such an
approach has not been evaluated yet. Strong data also
support that chronic aspirin users with a recent ulcer
complication should be tested for & gk infection and, if
positive, receive M pydon eradication therapy after ulcer
healing, while they appear to benefit from additienal
lemg-tizrm thasragy with a proton pump inhibitor (PPT).
A similar approach is often recommended to chronic
aspirin users at a high risk of ulcer complication. & oyl
eradication alons does not efficiently protect chronic
NSAID users with a recent uloer complication or those
at a high-rigk, who cortainly should be treated with
long-term FF1 therapy, but & prion eradication may be
soditionally offered ven in this setting. [n contrast, testing
for M pyviord'or PRI thevaoy is not recommended for chronic
NSAID spinin users with nd ulosr omplcations o Chodse
at a bow risk of complications,

(B 2005 The WG Press and Elsevier Inc. All rights resenved.
Ky wards: Mefoodactes gyviors, Asplrin

Pagrathusdarichs GV, Archirandrilis AY. Rebe of Mo fer
eylor eradication in aspirin or non-steroldal antl-inflammatory
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orug Users. oeky J Gasrroannery 2005 11(25): 3611-3816
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INTRODUCTION

Salicylates have been wial in therspeutic medicine sinee
the | lippocrates’ cra and their wse is siill grewing, Dhaning the
Rana 540 year, there is & eontinucusly Mcreasing coOnNsum s
ol anguimin o cardwspeoteotnn and For secomdany prroplinlais
af recurrent strake or other vascular cecluslen, while the
dinug sccmna so have a possiblic rols in chemoprovontion of cancoe
and Alrhcmer's discase™ 7. Noneaerokdal and-inflimmaren
elrujes (NEALDs) are abio widely used agenes™, In the LISA,
it i eatimaved thisg more than 300 of the population over
65 years take aspirin or NSAIDs frequenthy™.

The I.nﬂﬂﬂng wﬂﬂrwrlql. u-nulmp'riim of q.l.'r-lrin.l'
MNEAIR, hevwever, i sasowcanpeid sk an meTTasing rcideno
of thelr well known gastroantevnnal complications, which
inelule -Iy:.p.rpﬂl,, jraserie anid Sor dosdenal enmioms and
durrlrrﬂ;wplxul-:rrn-rtﬂlr;ilm I'qlhr:llucrn'nqdrnlhmi.
wsmally hleechings, TEPMLEAE the Tt RN aeran aiverse
eveniy of the use of espomn/NAAI"T, Pepie uleer(s)
may b fouwmd ot ensloscogey in up o 2025% anml wloer
comyplications reguiring lospical aclmission dn-whp in 2-5%a
ol ehvrrasie wmers o NEALRT ', Lse of MEALLS has alsa
B whoowen do b il visk of looer prud runneatirl
Bleeding™. The damaging effect of aspirin on ihe gasirs
emucosa may be o potene than the effec of MSALDLMY,
Thua, it is canmated that the chronic use of n[l.rin INCTCASES
the ahsolute anmial sk of gastrobnterrinal bleodsngg by L0496
{alapasluie annuwal risk of Mesking with ad without aapitin:
(L0595 and 0055 rospectivel ™, Neverthalcss, despite the
relatively low abrolute risk of blecding In aspirin users, the
rumbers of aspirin related scure gasoroinmestnal bleeding
episicles arc rather higth prabably due o the huge numbcrs
of individuals who mbe the deug reguladly for long periods
oftcn having addivonal faceors with increascd sk for
Meeding, smeh a8 old sge and Risoary of pepaie oleer diesce,
The use of selecnve MEAIDS, such us selective oyl
yypenase £ (CON-2) inhibivom, significanty rodeces e
s mne mm;ﬂﬂ:hr elimrinate rhe rsk or g—u'rrnlnmnnq.‘l
nﬂnpllrllmn\' WA wehle thetr yastroancesrinal hencie
ugrjene i [ 1 u“mfn-m-h- senivicdenl m cimes sl svn e nmEne
use of papinn, even ot low doses!™'",

FHirdoabuster frydon [H prdur) i wndoabiedly associated wath
the development of gauritis and uncomplicared and
complicaned peptic uloer divenses, Althoaggh the presence
wl b Facionn than can dansags e pasioe mucosa, such as

.ll'.h_nlm e | n:iirin_.".‘k'ﬁ.\lm wrsibd bee peae -n.i]-'l_u oo besed
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o dncrvase the mik fog :krriu]llmn'll. wf unil:n'l'llﬂ.lcaﬂ:d and
evuriplicaned popitic ubeer, dats fmom several, mainly epdem
inlgical, snuces appear 0 be conmoversial and do nos aluays
cumniire such mn ssamngroen’ Y, Thes review focoses on the
role aof H podon infocoon and the nocd for o cradication
fear prevention of gaamdniestnal complicanions amang aspiein
MNEAIDs users by evaluating the relevant pathophysiobsgieal
il cpburniologoal disa us well as dhie nosdis of te randomisad,
conirolled chimical trals wf therapeutic indesventson.

PATHOPHYSIOLOGY
Aspinin or MEAID: wec i associated with the development

of peptic enoxinne o ukeers through several mechanisma
First, axpivin acts locally through tbse rebease of salicylic wcid
m I.EE III:IIIIId'I. 'llu'hll.'ll 1% 1Nl IJIHILHJ IIF Ihl‘ [SCLLINEN I..Il.i..
Salicylie acid enterr and seoumulates within the gasine
epithclial eells, b ionkeed intraceliularly and disrapes ecll
metabolic funeton inereasing mucosal permeahiliry and
permining the back diffusion of H” o™, Moreover, aspirin
premeates bopical inflammation by inchecng recruliment of
leubocyies, which cvennually resulis in :Jrilhrr comutriction
anl torpical Bohemia The topical gastrctnsic effect of asplrin,
bracever, does met seem oo be paricalarly anponan, since
1 s pssocmated only wath l-u]:lﬂﬁl:lll ulgerstmans that often
e spotancoudy despite the comntimecd asperin wc™,
The syvtemibe paseratoxie effeer of aspirin is relared o the
inhibidon of eyclo-vaypenase-1 ECN-1) and the subsoquens
shispuprin of prostglandin synthesis and to tie aniplacion
funcoon that promoics biceding complications™, The koy
rode ol the syaremic effects of aspirn in the dt'\selnpl'nrnl
uf gastrointestinal complicasions ks sorongdy supporiesd by
the daia sharaang thay the mk of yuch oomplcioons s
|nd-l:|.1|:n-dn'l|: wnf e cbrug frarmabation 5, Foen low doses
af aspirin, such as T8 mp/d, have been shown mo increase
the misk of grmrodundenal uleerainns™ == [nhibition of
COX-1 with dispugtion of prosuglindin producidon s abso
the maln mechanism of NSAID indoced gastrodoodenal
cormiphicatione!™ 'L

H prdes infection lnduces a subsiantial inflammarory
remctson i the gusie o wath eenement of leuboooes
wndd prosduction of several inflamimatory cviokines, which
I"F\FI-'I"HII'F '""Flh‘ lﬂ q"‘mnﬁlm ﬂll mlli'““1 1""“ FI'lF'.'!"I’
nisma'™, Thus, H prlbef infeerion and aspirin MNEATD use
imipaired graric mucosal defeme by different mechaniom
and therefore an ineraction beragen these twor (oo is

biokogically plawible.

EPIDEMIOLOGICAL S5TUDIES

The interscvien herween H b infiection and aspirin/ PSA T Ds
ke i othe |I|,-|.':lt|[:|r|¢n| o ulcer wmad ulcer :lu'qshnllmn
s been intially ovaluated m several eohor or cascconool
smickics. The findings of these smadics, however, have boen
enamovierslal, siner some shadics siyiested an independene
wi acddiive tobe of M prden lnfecten am] aspiiin/ NSALDs
use # gt iosivieatiisal complcations™ " and calien progeesal
iy RAOCiARIEN OF evera protentive tobe aff H ke infoction
in users ol aspinn MNEAIDS N, Moreower, in one stdy,
Hlpphl mtectmrn was fsund i meresse che sk of s
but not of duodenal ulcerton in ths setung™. The
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heterogenmity wn study design and methodology, sbefinimons,
e, e, andl selectinn of eomimils have heen
wyrpesicel i be responsble for sech conflictng resuln'™,
I w wysterme review published m 2002, du combimesd
analyvais of the dat available up w Ocrober 2000 shooed
that there i snergiam for the development of peprle uboer
and uleer blceding berween H pulard infeetion and seplein/
NEAID uwee'™. In particalar, ithe proscance of N privn
mfection wai fowsnd to werease 3-5-luld the mk of poptc
ulbcer in asparin/ MNSAID uiers (prevalence of poptie uleer
imy ey powirive 35% and M gy’ necpmnve 3%, OR: 15)
ard TR ol me ||.ﬂ1prn i uhn'q_ aspirm; | saAll ﬁ[ﬂnu&m
of pepuc ulcer my 1 gy posirves B and H'lmhrmn'v'
P, IR TH 1™, Thus, the sk of lcer
- fold higher tn H poderd posithee aspirda/MEAID users
cumparcd with H prfd negative subjects non aking aspicin/
NEALDY, Moteover, 1 priev fnfeciion was shown
mcreass the risk of ulver bleeding §.8-fokl, aspirin NSAID
use AR5 fobd, andd the preseace of bath facioes 6,1 -fald
compared with the risk of bleesbing smang H s negmnve
wulyocis nesi uLu'l.g !q!lnn}.‘u'hﬂ.ll)"". J'I'W'mmm has
abses boon foamed to mcrcase the ik of upper gastrointcstinal
hleeding even in chmnle wier of low dase aspirin=", In x
mare recent ease-contral study from eur groap, H prlen
afeotion was agads (o 0 ociease she gk for upgur
wastraintestingl bleading in asplon/NSAID use 29-foll,
or L7-fold when adjusiment for other risk faetors for
bilzeding wans performed ™, Taking all wyrether, it seems thar
aspurn MNRA LD use wned presence of M ek indecuon ane
ai bowsi ||1r.1|.1:|ler|dem ik Fnciors for pepie wlcer nnd hlﬂ\lmg
from pepbe ubeer,

RANDOMIZED CLINICAL TRIALS
H pydoi eradrcabion in navve asprnNEAID wsers
16 HT pyfery gaseritia does enhance the sk for uloer bloeding
in aspirin/ NSAID users, then M andr eradieation should
wubstantially reduce such a dak in this seetdng, Sines the dak
ol bleesting b waproin/SaALD uses b sicongly relaved e
the deration of dns use, being bigher in sulbjects with mew
or redenl deug vnser (=13 man) than in chronie dng users
{7 1-3 )™ ™, the powsible beneficial effect of H prien
ermdrapon on nuve aspiony NSALD users was mioally
cvalisatesl, In face, omile panee s al- r--t-n{-'r'm NEAIS
hawe been inclhuded in the relevane clinical minls w dare,
while the pnl.uhl-e Esrnieion ool H_m.tn' eruibicamamm i pave
waTe of :up]rm has noi been cvalusied L

H pylare eradicarion betore NEATD wse was found
significantly reduce the occurrenee of peprie uleers in 92
H ot promsinivie, MEAND naive pasients with musculoskelonal
pain trested with an Bewk course of naproxcn at a daily
dawe of 750 mp (pepric uloers: 3/45 or 7% of paticnes in
it M e wekmallwaithonn girionigs s D247 ae 26% of prathiies
i the placebo group, P = 001, In & looger teial with a
simiilar design, H pplen coadication befom NSATD we was
lyph funanal 1 nh.;nil'h.‘:.ruh' resluce the sk uf'rlqﬂk: uliers
w11 H ppdars posstive, BSALL nuve, patenis with
arthritis ansd a history of pepte wloes or dyspepais treaiesl
with a foma couse of diclafense slow relesse 4t a8 daily
Howse off 1k myg e ulfcers: 3551 or 12% e 15749 or
M P = 000ES™. In the latver umal, T ey eoadbcanon
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Fapathecdordis GV o &l Mekcobecter pyion in aspinn/NEAIDs users

1

was abvo foumd o sgmiGicanily reduce ibe osk ol ulcer
exmmpalicatiois ay well [ probabiline 4.2% (1.3-9.7) 5
27.0% (14.7-39.5), P = 0i02a)®

H pylfor eradication in clwomc aspinmyWSAID psers wilhow! 3
history of peptic wieer

The vesults of the: first large chinmal enal of F feder eradcsion
in chronbe NSAID uscrs mined scveral i for the
beneti of soch an mtervenmon. In this mial™", 285 H pyoer
positive chronie MSALD user with past or current peptic
wlewts or MIALD-ansociated dyspepraia whio cominued a
e uosage of MNSALDD for st keast G were randomized
i receive M pyiad eradicanion therapy with ameprasale,
amoxyeillin and clarithmmyein (8 = 142) or amepazole
plus |1|l|:l:h|| annhmtes (r = 143) for 1 wk. !illh.ci.rlmll:.‘,
ull pavents received omeprazole 20 mg duly for 3 wk
frlflerarced by an sddminnal 4wk omepramls coune in cascs
with endnscapically dereered peprie uleers ar 4% wie. The
probability of being peptic wleer free ar 6% mo was similar
i the M gfer eradicaton [0,.56 (Y7001 047-0005)] and
ithe omeprasol-contral group [0.53 [I5%CL 044-0.62]],
while healing of gastrie aleers was sgnifiesndy impaised in
the FI fydwr cradicarion group (gasmc ubcers healed ar 8% wihs
T4 m the H 'ﬁj.ﬁrn eradicuinm p’:lur e MM m ithe
lmp-l..mh ol group, = o],

The destgn of the lettor tmal, howcver, was different
frarn the desipn of the erials in nalve NEAITY users, sinee
H perded exadication thesagy was glven m sabjocs with uleers
wr @ higherisk of uleers, whe had aligady been un leog-
teem NSAID consumpdtion. Morcover, both the 1 prbie
eradication and ennoml et R treated with 48 wh of
omwprruzale for uloer heaiing, The veer profabibry of pastric
ulver beshing o 5wk m the H pplors erasdicaton group
should be awsociaied waih the more PR RIS TT IOy
serrviny of the PPy inclhding rmT-nlﬁc m the presence
than ahsence of H prled infeerion'™. Similar findings have
also been obeerved in another lange siudy including 692
chionic WEALL users, in which gasinc ulcer healig with
ranitidine or lansoprazole was shown to be significanily
enhanced in the presence al i]hﬁ.ﬁinfﬂli‘m ﬂ\.ﬂ!h}g ol
pmviric ubcers ar 8% wio 70% in H g positive rr 61%% in
H proderi negative, PO Accomiling o these duts, it has
beoen eeascnably: Hiﬂ-wﬂmqﬂhunﬁum”}fm
infertiom should folloe aloer healtog o the mansgement of
chropie MEAID users, although the efficacy of such an
appeoach tesnains to be sl The efficacy of H pader erad-
et 10 cluonde aspinn users has not been evaluaced yen

H pylari ecadication in chronic aspirfNSAID rsers with 2
recemt pepiic wicer compiication

Subsjects with a bistory of spper gastresntesinal blooding or
wither [y laln'rni‘rqilrﬂllrh T Tlarhlrlshr 'n1|'lpr=r|1
o mapirin/ TS AN wsers whiv gre ar a high risk for recurrens
Ileeding during continued aspimnSSALL use™ Y. Siraomes
aan ey prevent Meeding in this seniigy include Cosvurmem
therapy with a PPl or cradication of IT pifer infection in
H pepdart positive subjecta. The efficacy of these two stratepies
wus evaluated i o lanee chindeal tral inclading 400 H g
pumsitve n.l]lil:lll.u" MAAIL usors with o .II.I.tI.II!' ol uppen
gastroamteanieal blcodhng™ All pationds snisally discorntinued
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uspann o ALY theragry ool wene ivared vtk cmcpraeoke
20 mg daily for ak lewst B wk io promoee oleer healing.
Ciner the heaking of wlecr was enafiemed, 250 patienns who
were given B0 myg of aapirin daily for hean disease or srroke
and 150 patbents who were gven B0 mi of naproxen twice
daily for arthriiis, bodh for s beast G o, wene separately
mndomeecd o feceive 200 mgg of omepraeole daily for G mao
oo @ Terd Gomrrne o ”_ﬂ_'ﬁm: craclcatinm llirnlpj' funlwvacech bne
placeho nnce dally fior 6 ma, In panenrs raking aspirin, no
significans differcnee in the probability of recurrent bleeding
duriiag e G-mo follew -up peted was olisrval bemaeen
thoie who eeceived [ ppden cradication therapy (1.5%%) amd
theme wha received omeprasole (0.99%) {shanlue difference
1%, Q%L1 193995, In conbrast, i patienis mkig
nepeaxen, the 6-mo probabiliey of recurrent bleeding was
significantly lewer in the omeprazake (4,4%) than in the
I prive eradicaton group (18.8%) (absolote difference:
T4 450, D50CL 4.4-24.4%, ' = 0,005, Acconding o these
lats, it seema that, afrer ulees healing, 1 pphes eradication
may he effective in prevendng recurrence nf upper
mwrninrestinal bleeding o chromsic sspirin asers, bur non in
ehrunic MEALL wwen, who requite lomg-tenm potent
antisgcrevoey therapy with a 'L

Whether the combination of H prfe’ cradicarion and
longy-term wee o PPLs may further decrcase the nad of
mrurrence of pq'ml;' ulcer n:mpl.imrilu'l; i chrmneg npir'n
users was evaluared in w recent clinicsl wsl™, Thus, 128
H pyden posiove pauerts with & history of an aspiren-relued
pptic ulecr complication and curfcnt pLptic ulccr were
inirially treated with & T-d M pplen eradication therapy
fidlorwesd by A0 mgs of famoiding daily for 5 or 13 addaional
weeks uninl ulcer henling. Then, they all resiuried kg
VMY g ol aspuTin l.l.l.ll!.' aned randomazed o recerve M miz
ol Ilnlupnxnlc |;I.l|l:|' O PL‘I.I:\CII-L‘I, DI.I!'.inH a median follow =
upeed 12 mas, recurronoe of alcer enaplications was ohecrved
b 0 [14.8%) of 61 patients in the placcho proup and i
ouly 1 (1.6%) of 62 patienis in the leasopraceale groups
(mabjusied baeand rates 206, 95600 1.2-Thd, P = KK,
1t shwulah bsg moded, however, that four of ihe mine ph.\:\dr-
mreatcd paticnrs wich @ recurrence of uloer complicanons
were reinfocted with H mbe and an additlanal nao parkenes
of this group ok other MSAIDe Deepite theze problems
ot latter wrial, B s Bocoinng widhely sccopted thag lomg-
ierm iheragy wiih g PP afier H grrden enmdocaton offos
addabittoral v m Prevomting pepec ulerr mrln-nhnn::
i high risk M polart posifive chronle aspinin psen®™

DISCUSSION

All exivring dara sugese thar the presenoc o H ke infeenion
represen an sdditonal risk facter for peptic uloer eompli-
catlons |n aspirin/ NSAID userns™ ", However, in eurrent
climmical pracisee which shouhl be guadad by the evidemoe-
trased medecine anel shemuld fake mno scevnant the cost, benehic
artahaes of any meger wEerverion, the moarageement ol H prden
imfeerinn and penerally the paseroimestnal prevennon in
aspirin/NEAID wsers should probably be individualized
(Tabsde 1), T, e opuimal masgeanen ol such sulsjecs
appean to depend on e main fectors alfecting the ik of
uleer eomplications, which ares (1) whether the alject is =
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Tabile 1 Recommandations ™S and svidecs ke fhe M oplon lesl-and-beal sppoach andion he kng-leim therapy wilh a probon pamgs
inmiBsr () i ussry o BAgEnn oF nan-esseisl snb-avRaTimatety Snagl (NSARDM)

4 e ot} ey Lyt M chaigey
Bimne saeilin e Mesnmnmmtslausi L
P PN T ey & Haaamipimin e bases i hame™ ™ P
Charuwake @it Lty
LU T T T Farcs s s Rt brm v leras =40 P cotmsa v v s b - il ™
YL IS SERTp— - | T —— [T ———
Al e ik ln il pm il e k] Ma
[ B
Wi A e e pomglr s Py uial iereifi Hrmprarsera e evRleoe™
At ragh vk faf wiled conig (RCatlin Fossnmtal it sy ot o sl
AL e i, o i g i [ i

“IF b vt B ations Wiy b abwim i et s o wgebion o PR vilhd voenil uhurs ol st o (e i gl i shvesehl b acbimimstornd after conilistisins of
sk bl ivigy, U0 ke d o s Oy et ey WSt S B s b @ rreel aler O R o e 1 8 Brggfeiek iy B ek e 8 uaeially ook

mtrrrrrat we i b i e o seom 1T ihermges

nxive spininy M3ALLY user ot alneady on bongy-erm (=13 maod
or chronic drug use™ ™ (2) whether the subject is at high
risk for bleeding or ather complication of peptic uleer
(hissonry of oomplicated o wncomplicas] poptic uleer, age
alder than G065 yrars, rocent dyspepska, treatmaent with
armicospulant) ™= S0 gad () perhaps whether they take
aspivin or non-aspitin NEAIDFE,

In naive NSAILY wers, i i owell sccepred and agponed
b‘l,'rrmr‘d.ll'l"""ﬂurlhey'ph-mﬂd bcm-mdﬁurthrrrrm
o H ke infeetion and, if poaitive, roccive H prle cradicaton
therapy before NSAID use™ ™, A similar seeavepy is alus
sugtgested fur maive aspinn users!'™, although the eificacy
of such an approach has not been cvaluated yor,

In ehranle aspirin/SEA DS users_ the recommendations
may depend on the rsk for popric uleer eomplicariona®
and the rype of drug. The indicaton for use of aspirin or
NEAIDs showdd be first ovalusted i all such users at high
sk for pepthe uleer complicatkons. Moseover, the probabilicy
anel the eors Thenefin of replacement of asplrkn o NSATD
with o les pastrotonic antiplateher apent or 8 selecive COX-
2 hebiine n:l.pn:rh-d}' may s copasiche el ™11

Adl wchrvidumls, whio should concne aking ssprm afier
development of a pepoe wleer complbeans, should be eeseed
fire the e of Hh.l-: infeeton s, 8 F-:-,in-ih,—._ T
H grviani cradicarion therapy after pepric wleer healing, In
wldimien, they shaould subseguently receive ng-tesm cherspy
wath o PP A sfmfar approsch iy e recommamenihcd
in ehnonke aspirmn s withoot o eeent ideer eamplicatian
buar at higgh rsk for uleer eamplicadon, such 1 thoae with 8
Bistory of pepuic aloer™, 1t should be poted, bowever, that
ifwere arc mwo strong dats o suppont G comlincd prophybcuc
approach with bath H podes' cradication and oag-term MPI
therapy b ihis seming,

A imdividual, who should continue takiyz INSAIDE
beang st kigh-nak for peptic wloer complication, certainly
Dserrefin fruian leg-term sheragy with a PRI, The sk
of relapse of uleer complication in chonie N5AIDs wien
inking PP, lowever, is higther than ehe sk ol mach 5 relapas
[T upi.lir: [TE= e in'l:n_[xuh--; ol the Eyje W Nul:l*‘mﬁn.im“.
T, gorven that H frydere miecoon cepmesenis an mdepenbens
ik Factonr for gplllnﬂnlm"hl Hrnlilqg i chiomae MAATDS

wsers™, it is often recommended that essing for H prér
infection and, if positive, M prion ersdication therpy should
e affered o hagshi=rishe cliranec NAAIDE usem i sddipkon
sy ghe long-ierm PP therapy!', despite that there are oo
srrving: clua o sugspasre such an approach.

hnﬂlv Led il 1 P Hmﬁm inteetnn or P ﬂ'lcnr_l,- =
for reenmmicnded foe chirnie wers of aspirin or NSAIs.
with oo peptle dleer of complication of those st 4 low: il
of the same™,
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Autoimmune
Pancreatitis,
Helicobacter pylori
Infection, and
Apoptosis: A Proposed
Relationship

Ta the Editor:

Autoimmune panereatitia (AP,
an inflammatory process of the pancreas
ddue 10 an awoimmune mechanism estab-
lishing the etislogy of chronic pancreas
titis, s chamcierized by a male mhb
preponderince, the presence of auloanti-
bodies, hypergammaglobulinemia, pan-
ereatic enlangement, pancreatic duct stic-
turies, gl pathilogic features of fbrotic
changes with intense, mainly hymaph-
cytic mfiltrtions, which muy coninbute
i Heswe desiruchion, probably by apo-
prosae. In abmost 60% of the cases, this
type of pancreatitis cocants with ohce
mitommmsine discses such m Sjignen
symibmane, sclerosing extbepatic chol-
wngilis, primary biliary cirthosis (PBC),
suiomnmeEne  hepatitis, or ober extr-
pancreatic disorders, and recenily wath
gastric peptic ubcerotion.®" The diversity
of extropancreatic lesions with similar
hesdopathoborae Ondigs aiggeis genetal
imvolvement of the digestne systern
this disease, although the presence of
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swuch involvement has not been fully
chucidated, Similar to ALR Helicobacter
prion infection. 3 well-knowmn canse of
gavine uloer, whach ol appears to affect
mainly older male adubis, has boon asso-
cimied with the same novimmne con.
ditrons, vin molecular mumicry of host
structares by it conwituents These
M prelori-relaved diseoses are alss char.
sctenizeed by fibrotic changes amdor
hmphoplasmacyiie inflammations, ae-
compansed by aberrations of T-cell apo-
plosis that contribute to hepatobiluary or
extrabepatic tmsuc destruction, Conmd-
ening that M, pviori 5 mvelved in the
pathogenesis und  pathophysiology  of
there auboamumuae disonlers. wo proposs
thet this arganism might mgger ouleim-
mune paereatiis throuph imdeciion of
autoarmmumaty sl apoptoss,
Oecaional cocxsience of pancre-
atitis with other ousoimmune diseases™
suggests that there may be common
targel antigens in the pancreas. and other
exocrme orgons, wich as the pastromies-
timal irwel.” Severnl autoantibodies such
s anti-carhonic ankydrase 11 antibody
(ACA-IT) and onbi-loctofersin. antibody
{ALF) were wenily detecied in pa-
tients with AIPY Carbonic anhydmses
(CA) ore chielly distnbuted in the gas-
troimtestinal tract, and CA tvpe 11 =i
gens are bocated in the pancreatic ductal
cpithelivm, Thus, the presence of snti-
baoddacs against thss oeneyme may pro-
vide evidence ol an imune icoction io
o pancrestic tnnget antigen” Similarky,
lactafermm | LF ) @ nonenzymatic protem,
= also detected m vanous human tsswes,
including the gmtric glands and  the
ncams,” and the gh preva-
lence of ALF i AIP suggests that LF
may ol be w condidete for the
antigen eliciting humonl and cellalar.
medioted imimung responses in AIRY
AR gubeimnrwee feecin agaiisd
CA I or LF via T helper (Thi1 iype
L0 T lymphocytes might play o role in
the development of AIR ln this rogect,
activated CT4 " and COR" T cells bearing
HLA-IM were found 8o be increaced in
peripherl bilood by and the
pancreas of AIP patients” HLA-DR sni-
gens are expiessed on pancreatic duct
cells as well @ on CDM° T cells, sug.
gesting that an autoimmune mechanism
i ndver! e inMamisstion.* The reported
chinical amnd onimal expermmental kipects
might lesd 10 the following proposed

pathogenetse sequence m AL The Arst
step in the discasc may be an antigenic
alteration in pancreatc duoctal or acinar
celly, such o3 the abermant expression of
HLA-DR In i, CD4° or COB” T cells
mury recognize the HLA class 11 eomplex
wnd suloontigenic peptides such os CA I
and Bet as helper of cytlonke eclls,
probably by inducing spoptosis. ms in-
dwated by o number of puthologic
finelings abserved in patients with AIP
Recens work has clearly demon-
strated that dysregulation of spoptosis
may underiie the pathogenesis of aulo-
imemune diseases by allowing
suioreuctve s b survivee, anadi
the napproprate scoumulations of acti-
vated T cells scem 1o be ivobed in the
paibopenests mul perpeluoie te auivim-
mune disorders” including AIR" In addi-
tion, infectious agents (bacionovirmsss b
are comadered causatve apents in the
inducticen of the autommune disease* In
this respect, a stroang association between
Al apd pasine uleer discose hos been
recenily dovamented’ und. s H. pyfar?

infection is associnted with pep-
the uloeration of the stomeach, 1t & reason-
able to speculate thad M. polord may axct o

# rigger infectious agend thit conribules
to the pathophysiology of AIP
Interestingly, molecular mimicry
of host structures by constituents (such
o the saccharnide portion of lipopolysae-
chardes) of M. midori 15 thought o
be commtod willi (he devehopmicnl of
sohmmane sequelse in ssoimmme
neurnpathics.” PRC. or possibly ATP that
wduce opoplotic damage of newns,
liver tissime, or pancreatic thsue. Support
for thes theory s prowaded by reports
showing thal there i3 a postive oS-
ption between the tider of unti-#, pyfors
entibodies and the titer of anbi-pyrvaie
dehydrogenose  antibodies i patients
with PBC, and M. prvlord siafoction could
e suttmmune in the
development of both PBC and atrophic
ooy gastribis, Moroover, PBC pabents
posithve fior M plor have sigii floanily
hagher values of alkaline phosphalase
s prothrombin comples, indices -
flecting liver tissue destruction. The most
likely mechamsm for ihe mobe of ibis
ofganism is via molecalar  mimicry
autnimmune  sequcloe.  Future studics,
however, ane needed o wpport the hy-
pothesis that the presence of Il anti-
badies w0 . pylor (the titer of which

0 2008 Lippincon INifms & Wilkinr
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méirectly offers ovidence of the soventy by promoting platelet and platciet-leuko- REFEREMCES

of histologic inflammatory changes) may  ©yie aggregation, roleasing large amounts 1. Koyl G, Dielefin 5, Tevonbend I, Fitnain

sdversely mfluence the pathophysiology  of  proinflammatory  snd  vasoactive :‘::&mw “rmt:ﬁmﬂlr

of Al and other rclated awiommune  substances, sxch endothelio=1 (o polem % Cherl K CRBR T seiod pan-

disrases,

Bacterinl heat shock  proteins
{Hsps), particulorly Hsp-60 and Hep-
T, of . priori poascss a widk homology
with mammalian counterpans; thus, the
humorl and'or cellular (T-cell) responses
againg these prodeing have also boen pro-

Im particular, sutoantibodics againd Heps
may have pathogenctic importnce by
factlstating apoptone cell deuth,

Finally, mecrocurculstory changes,
inchuling vasoconstriction, cupillary st
sis, decreased  oxypen sadurthon. snd
progressive ichemais, could lead Lo local
microcirculatory failure, vascular perme-
ability. edema of the plond, and ampli-
fication of the pancreatsc ingary, Active
grmulocytes and macrophages relexse
resctive onvpen metnbolites, promflam.
matory cyviokmes {tumor necrosis factor
[TNF), mderleukin [IL]-1. -6, und -5L
smechidonie seid metnholites | prostagin.
dins, platelet-actnatmg focior, and leu-
kotricngs), bytic  and  lipolytic
ENENITICS; 'hgf:lmmm ab :::m
with the puncrestsc microcimculaton (o
mugment vascubar permeability, which
inctuces thremboss end hemorrhage and
lends to pancreatic necroms, B pelond
mifcetin would cxacorbate these ovents

& 2008 Lippineodt IWiliws & Wil

cytokmes ([L-1. -6, K THF-u), cicos-
moids  (leukotricnes,  prostaglandin),
or simulsting monoauckar cclls 10
imdluee o tissoe fictor-like procoagulam
petwvity that converts  librinogen  inio
fibrin." '*

In conclusion, we can spoculnic
that vanous asoemoune aml apopictc
soquelac mdued by M. don appear 1o
influence the pathophyvsiclogy of AIR
thereby suggesting on wmderlying lmk
botwoon M. prdart mfcction and AR
This type of hypothesis shoukl serve o
o stimulis for designing a clinical ex-
penment o myertigate both the mvolve-
mend of this bacterum in the pathophys-
sology of AP and whether eradication of
M, pfari miection could mdimectly offer
berefit to the AP paticrts by amctionts
mg the ouicimmune sequelse ond the
apopiotic loss of duct cells and'or acinar
parcreEi oolls,

Jamnils Kountenras, MD, FR0
Christos Faves, MD
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Less H. Pyfori Not Mecessarily More
GERD

TO THE ELNTOR: We rcad with consederable imterest Pan-
dodfin o s editorial on the impact of Helicobacter polor
{H pdoriassociaiod antral and corpus predormnant paticrn
of gastritis on gastro¢sophageal refluy disease (GERDF (1)
However, this pattern mught be confised only Lo /. pviori gas-
tritis acid bunden sequelas on GERD, thereby not entailing
the overall . pyvlori reperioine on GERLD,

M. pylori gastritis is frequently mubifocal throughout the
stommch with vanable atrophic changes, mtestinal meia-
plasia, and scid burden sequelse, commonly observed by
embosoopy and hissology, ot lewst in Greeve. There is a wiide
geagraphic variatan in the wypes of M. pylard gaarits, whose
clinical comequences and variaibon cannot be exploined by
differences in the doratson of . pudor infecoon and virs.
lence (25, Maoreover, Uhe factors olber than phi responsilile for
GERD inmiaton and perpetuation, inchude deconiugated bile
sailts i pradcreativ egvises scommpanicd by a vanicly of
mas cell-derived mediators (release of preformed mediators
(Instamie, prodeoglycans, sering profemses]) and de s
prodhuction of medators  (oookmes,  prostaglandine,
leukotrienesi) and abmwrmalities of esoplageal perisialsls
and'or bluniing of the esophagesalivary refles.

Impostantly, the increasing innbence of GERD complica-
tions may be explained not just by the diminishing preva-
letee of #f. pdart infection o progesed (1), bt rther by
healing of M. pylord pssocisied pepiic uleer disease, which
eoexias with GERD (1) This, eliminating peptic uleer dis-
ense unmasks GERD (3 ). Our recent datn show that M, padori
Is frequent in GERD and thar I pylord erndication leads 1o

bener control of GERD symptoms and improves csophagi-
i (3p M polovd may contribaite fo GERD pathagenscis by

330
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soveral mechamams, #, pdor, frequently colonemyg the
gasiric candia as well, induces the release of several me-
diators {eytokines and mtrie oxde), which may adversely
affect the lower esophagenl sphincter (LES) and induce
an inflamimatory respomse, lembing to myury of the adja-
cemt esophageal mucosa. Dhrect demage of the esophageal
musesa gan alse be caused by strain-dependent bacte-
rial products like cytotonins, phospholipases, amd nmmaonia
derivatives. Audithonally, /. prvlori produces prostaglandin
that sensitize afferent nerves and reduce LES pressure. /.
prfird putoen predksiinant gastritis is scoonypanicd by an
increased gasirin rebease, thereby augmenting acidity that
ey exacerbate GERDL Finally, gastric motor function and
prlenc sphmcter sbnormalities in H, pydors infected pa-
tiests (4) may affect the compliance of the gastric wall, fa-
vormg GERD, by ingrewsing the gastroesophageal pressurs
graalient.

We agres with the editonial that M, pyfert s predominantly
Hnkexd vy moncandis gasartc acenocancinmma, currencly a much
mewre pressng public bealth concemn for the developing na-
tons than esophageal adennenrcinoma. However, even in
the compumtively rare eoses of esophagen] sdenocorcinoma,
o findings Indicawe a possible pathogende imolvemene od
i, pvfart in GERD pned infembly in esophagenl adenocar-
cinama. Therefore, If miari eradieation may redoee the
sk of developing nol only gotne ademocarcimma bul alo
GERP=associated exophapeal adenocarcinoma o leas in the
Gireck mmd possibly i other populations exhibating a semalas
I pylori pathogenstic response. In this regard, cell cvele re-
sponse 18 sumilar both m short sepment Barrett's esophagus
(GERD) and in intestinal metaplasia at the gastroesophageal
pumetion (M, melord), reflecting a sinnlar mabgnant potential
[E18

Jeriidy Kevirertonrs, MO Pl
Christos Lavos, M1

Ihmittrins L'Mmmﬁu. ML
Deparimeni of Medicing

Hoeond Medteal Clinke
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