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CHAPTERR 1 

Generall  Introductio n 

HELICOBACTERHELICOBACTER PYLORI INFECTION 
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Shanghaii Institute of Digestive Disease 
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INTRODUCTION N 

Sincee the discovery of Helicobacter pylori (H.pylori) in the gastric mucosa by 

Warrenn and Marshall in 1983, H.pylori has brought about a complete revision of our 

conceptss of chronic gastritis and its consequences.1 The original description of 

CampylobacterCampylobacter pylori (now H.pylori) emphasized their close association with 

chronicc active gastritis. Human volunteer and animal experiments and the resolution 

off inflammation following eradication of infection, clearly indicate a pathogenic role 

forr H.pylori. Indeed it is now possible to explain all the principal histological 

featuress of chronic gastritis based on response to, or consequences of, H.pylori 

infection.. We can now recognize H.pylori as the major cause of chronic gastritis 

worldwide.2*33 H.pylori infection can be associated with gastric adenocarcinoma and 

MALToma.. "~10 The World Health Organization has classified H.pylori as a class I 

carcinogen.. 11 

EPIDEMIOLOGY Y 

Wee now know that H.pylori infection is distributed throughout the world and that it 

iss linked to important medical conditions.12-18 Its prevalence not only varies among 

thee countries, notably in developing and developed countries, but also in different 

regionss of the same country.19*21 The prevalence of H.pylori infection in developing 

countriess is more frequent compared with developed countries.22 The prevalence 

ratee of H.pylori infection increases with age and is related to low socioeconomic 

statuss in childhood.22-26 Many studies have shown that the geographical variation in 
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thee prevalence was related to the difference in incidence of gastric cancer 27'29 The 

incidencee of gastric carcinoma also varies greatly in different areas of the world 30"33 

DETECTIONN OF HELICOBACTER PYLORI 

H.pyloriH.pylori is the organism that can be confidently recognized by histology. The 

micro-organismm is able to coloinze the human stomach, thereby surviving in a 

stronglyy acidic gastric luminal environment, with pH levels of 0.5-2.34 The organisms 

weree first demonstrated using a silver impregnation method (the Warthin-Starry 

stain).355 Various alternative silver staining techniques are claimed to have great 

sensitivity.. The most widely employed is the modified Giemsa stain,36 but others 

suchh as Genta stain37 and carbol-fuchsin are equally capable of delineating the 

organisms.. Studies which have compared the rate of detection of H. pylori in routine 

H&EE sections with special methods have consistency shown false negatives. 

Scantyy organisms will be missed if reliance is placed on H & E detection alone. The 

usee of a special stain is strongly recommended, particularly when H&E fails to 

reveall organisms in a biopsy specimen with chronic active inflammation.33 

Immunostainss are also available for the demonstration of H.pylori™40 and may be 

particularlyy useful in detecting coccoid form.41 (Table 1) 

Thee organisms are identifiable as H.pylori on the basis of their characteristic 

morphology.. H.pylori are uniform, curved, wavy or 'seagull shaped', and 

microaerophillicc Gram-negative rod, 3 p m long and 0.5-1.0um wide. They are 

closelyy applied to the surface epithelium under the mucous layer, and usually also 

7 7 



presentt in gastric mucus and in gastric foveolar.42 In most cases the organisms 

aree numerous and are diffusely distributed on the surface of the gastric mucosa. 

Roundd coccoid forms are sometimes seen. 

Tablee 1. Histochemica l technique s for demonstratin g H.pylori 

Non-specificc staining menthods 
Warthh in-Starry 
modifiedd Giemsa stain 
Gentaa stain 
Carbol-fuchsin n 

Specificc staining techiques 
Immunostain n 
Inn situ hybridization4344 

TISSUEE SPECIFICITY OF HELICOBACTER PYLORI INFECTION 

Ann important aspect of the pathogenicity of H.pylori is its ability to blind to the 

membranee of gastric epithelial cells. Such attachment ensures more effective 

colonizationn and may enhance nutrition of the bacterium, as well as facilitating the 

deliveryy of cytotoxic agents and antigens to the mucosa. Bacterial attachment is 

dependentt upon the production of binding molecules-adhesions, which link the 

organismm to proteins or glycoconjugates on the surface of eukaryotic cells. The 

moree specific the adhesion, the more limited is the range of cells to which the 

organismm can attach. H.pylori attachment appears to be totally specific for gastric 

surfacee and foveolar mucous cells. The precise nature of the receptor or the H. 

pyloripylori adhesion are not known, although the receptor is a fucose containing 
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glycoconjugate.. Recent study indicates that the receptor includes the Lewis B blood 

groupp antigen within its structure.45 Only epithelial cells expressing this specific 

receptorr can be successfully colonized by H.pylori which explains the tropism 

betweenn the organism and cells of gastric surface or foveolar phenotype. Thus 

H.pyloriH.pylori can only colonize the stomach and sites where there is heterotopic or 

metaplasticc gastric epithelium. 

Thee most common extra-gastric site of colonization is on patches of metaplastic 

gastricc cells in the duodenum. Another 'ectopic' site for gastric-type epithelium is in 

Barrett'ss esophagus.46"48 H.pylori have been found in rarer sites, such as over the 

heterotopicc gastric epithelium in Meckel's diverticula 4950 and rectum.61 The later 

findingg lends support to the faecal-oral route of transmission. Subsequently H.pylori 

hass been successfully cultured from faeces. 

CHRONICC HELICOBACTER PYLORI GASTRITIS 

Classificatio n n 

Forr several decades chronic 'non-specific' gastritis has been an enigma. The lack 

off a recognized aetiology and its dubious clinical relevance have led to considerable 

confusionn over interpretation and nomenclature. Faber originally distinguished 

betweenn superficial and atrophic forms and later introduced the concept of a 

gradationn of involvement through to gastric atrophy in 1927.52 The term 'gastric 

atrophy'' was used to describe end-stage disease where glandular atrophy was 

completee and inflammatory cells were scanty or absent, these being the 
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characteristicc histological findings in patients with pernicious anaemia. In practice 

thee diagnosis of gastric atrophy is difficult to apply and serves to confuse rather than 

clarityy the issue. Even the distinction between superficial and atrophic gastritis has 

remainedd an area of dispute. 

Chronicc superficial gastritis, now named as non-atrophic gastritis has generally 

beenn defined as an increase in chronic inflammatory cells in the lamina propria of 

thee mucosa between the gastric foveolae, whereas chronic atrophic gastritis is 

diagnosedd when there is full thickness infiltration by chronic inflammatory cells and 

glandularr atrophy. However, many gastric biopsies reveal inflammatory cell 

infiltrationn of the full mucosal thickness without demonstrable atrophy; there is no 

widelyy accepted term for this category. Thus 'preatrophic' gastritis has been 

proposedd but in practice most pathologists allocate such cases into the superficial 

orr atrophic gastritis categories according to different criteria.53 

Classificationss based on topography and clinical association at first brought some 

clarificationn but their subsequent multiplication has only added to the confusion. 

Twoo major categories of chronic gastritis with atrophy were recognized by Strickland 

andd Mackay in 1973 M : type A, an autoimmune type mainly affecting body mucosa; 

andd type B, showing predominantly antral involvement. The aetiology of this 

categoryy was unknown although there was no shortage of suggestion such as: bile 

reflux,, therapeutic drugs, hot drinks and salted or spicy foods were all proposed with 

varyingg degrees of conviction. A further category, type AB, was suggested by Glass 

andd Pitchumoni in 1975 55, where there was patchy involvement by gastritis and 
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atrophyy in both antrum and corpus. AB gastritis is characterized by multifocal 

atrophyy and intestinal metaplasia, and carries and increased risk of gastric 

ulcerationn and carcinoma, Later, Correa introduced an epidemiological basis for his 

classificationn in which 'hypersecretory' gastritis was associated with duodenal 

ulceration,, and 'environmental' gastritis (like the AB type) was linked to gastric 

ulcerationn and a increased cancer risk in 1980.w He later modified these categories 

alongg topographical lines and recognized diffuse corporal gastritis (autoimmune), 

diffusee antral gastritis and multifocal atrophic gastritis (as in type AB) in 1988.57 

Followingg the discovery of H. pylori it is now widely accepted that 'diffuse antral 

gastritis',, a pattern which has long been recognized as an accompaniment of 

duodenall and pre-pyloric ulcers, is a result of infection. However, the varying 

patternss of mucosal involvement by chronic inflammation and geographic 

differencess in the prevalence of atrophy and metaplasia, continue to persuade 

manyy investigators, particularly in Japan and the United States, that there are other 

nosologicalnosological entities separate from 'H.py/o/7-associated' gastritis within non-

autoimmunee chronic gastritis. While certain 'special' forms of gastritis such as 

lymphocyticc and chemical (reflux-type) gastritis have been distinguished, there are 

strongg grounds for concluding that H. pylori is the major cause of non-autoimmune 

chronicc gastritis. This does not exclude other factors in the histogenesis of atrophy 

andd intestinal metaplasia. On the contrary, H.py/or/-associated gastritis may well 

providee the background substrate on which other aetiological agents operate, giving 

risee to variations on the theme rather than separate pathological entities. 
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Inn order to take account of recent developments and in an attempt to remove 

diagnosticc confusion, the Sydney System for the grading and classification of 

chronicc gastritis was introduced by Misiewicz in 1990 M, and it was later updated in 

1994.38599 As well as underlining the importance of topographical differences in the 

distributionn of gastritis, the System has a morphological section which is a novel 

attemptt to produce a 'flexible matrix of rules' by which five histological variable {see 

blow)) are graded independently on a simple four point scale {absent or normal, mild, 

moderatee and sever abnormality). The System provides the framework for a 

standardizedd description of chronic gastritis which is not confined to aetiological 

categories,, and should prove useful in clinico-pathological research as well as 

providingg a sound basis for routine diagnosis. The grading approach is useful in 

assessingg H.py/or/-re lated and autoimmune-type chronic gastritis, and those cases 

off chronic gastritis in which H.pyloh is not histologically detectable. Special form of 

gastritiss are considered separately and not subjected to grading. 
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HISTOLOGICA LL FEATURES 

Thee histological picture of chronic gastritis is well known, but only since the 

adventt of H.pylori have the various histological components had a rational 

explanation.600 The features comprise graded variables(such as H.pylori densiy, 

neutrophill polymorph, chronic inflammatory cell infiltration, glandular atrophy and IM) 

andd nongraded variables (such as epithelial degeneration, lymphoid follicles, 

foveolarr hyperplasia, and pseudopyloric metaplasia). 

H.H. pylori densit y 

Whetherr H.pylori is present is the most important information for clinical 

managementt purposes. Variations in H.pylori density may have a bearing on 

diseasee associations and have epidemiological importance.61-62 The density of 

H.pyloriH.pylori should be evaluated on gastric epithelium alone or averaged over the 

lengthh of the entire mucosa since the presence of metaplasia is not prone to 

colonizee by H. pylori.3Z6ZM 

Chroni cc inflammatio n 

Thee normal gastric mucosa contains very few lymphocytes in the lamina propria. 

58655 An influx of lymphocytes and plasma cells is the key diagnostic feature of 

chronicc gastritis. The corpus mucosa contains scattered small lymphoid aggregates 

whichh about onto the muscularis mucosa, but like the antrum, there are few if any 

lymphocytess and plasma cells in the superficial lamina propria. Thus the presence 

off plasma cells (however few) in the superficial lamina propria of the gastric mucosa 
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iss indicative of gastritis.M 

Thee degree of chronic inflammatory cell infiltration is correlated to the extent and 

densityy of H.pylori colonization, and is greater in the antrum than in the corpus, and 

thiss agrees with the generally increased degree of inflammatory cell infiltration seen 

inn the antrum.66 

Formerlyy the chronic inflammatory component of gastritis was attributed to some 

'non-specific'' response to ill-defined mucosal injury. With the discovery of H.pylori, 

thee presence of numerous lymphoid cells in the gastric mucosa can now be 

understoodd as the mucosal immune reponse to bacterial infection. H.pylori 

producess several important antigens including urease, lipopolysaccharide (LPS)-

endotoxin,, a 62K heat shock protein, the 87K cytotoxin and a 128K cytotoxin-

associatedd protein.67 Initially these antigens are taken up by monocytes and 

dendriticc cells in the lamina propria as a consequence of which they produce tumour 

necrosiss factor (TNF- a ) and interleukins 1 and 6.6S Tumour necrosis factor 

promotess the adhesion of leukocytes to endothelial cells and recruits leukocytes to 

thee site of infection, Direct acting antigens and processed antigens, together with 

interleukinss 1 and 6, stimulate T-helper-cel!s (CD4 positive), and these produce a 

varietyy of cytokines including interleukins 4, 5 and 6 and interferon.69 Such 

interleukins,, and particularly IL-6, stimulate the differentiation of B-cells into specific 

antibodyy producing plasma cells. Interferon Y stimulates the expression of HLA-DR 

onn gastric epithelial cells and this may represent an alternative mechanism of 

antigenn presentation.70 Production of IgM, secretory IgA, and IgG follows the B-cell 
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response.. While secretory tgA may play a 'blocking' role in reducing bacterial 

adhesion,, opsonization and complement activation IgG forms the main arm of the 

mucosall immune response. IgG antibodies promote complement-dependent 

phagocytosiss and killing of H. pylori by polymorphs, but the antibodies quickly lose 

theirr adhesive properties in an acidic environment, and catalase production by the 

organismm offers some protection against polymorph attack. Other inflammatory 

mediatorss produced by activated monocytes and polymorphs include 

prostaglandinss (PGE2), leukotrienes, proteases and reactive oxygen metabolites 

(ROMs).711 Polymorph and monocytes release of proteases and ROMs are likely to 

bee important in causing tissue damage, particularly where there is a relative 

deficiencyy of antioxidants such as vitamins C 72 and E 73. The tendency for 

polymorphss to congregate around the proliferative compartment of the pit isthmus 

mayy cause lethal damage to stem cells and result in glandular atrophy. 

Neutrophi ll  infiltratio n 

Polymorphh infiltration is an important aspect of H.pylori gastritis and gives rise to 

thee epithet 'active' chronic gastritis. Infiltration is seen in both the lamina propria and 

inn the epithelium. Epithelial infiltration is closely related topographically to 

colonizationn by H.pylori but not to their numbers, and is invariably associated with 

somee degree of epithelial degeneration (Photo 1, cover 2). 

Polymorphh infiltration results from a continuation of those chemotactic 

mechanismss applying in the acute phase together with other factors which become 

operative.. Cytokine production by monocytes and lymphocytes leads to the 
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expressionn of leukocyte adhesion molecules (ICAM, VCAM) on vascular 

endotheliumm and promotes polymorph emigration. Cytokines also up-regulate the 

productionn of interleukin 8 (IL-8) by epithelial cells in response to bacterial cagA 

protein.. Finally, the complement pathway could be activated by IgG anti-H.py/o/7 

antibodiess produced as part of the mucosal immune response to infection.74 

Despitee the influx of polymorphs and the production of specific anti-bodies, 

H.pyloriH.pylori infection persists throughout life in the majority of individuals. Cross-

sectionall data on the prevalence of polymorph activity in European subjects with 

chronicc gastritis suggests that the active phase lasts into old age. Only above the 

agee of 70 years does activity diminish with such individuals frequently showing 

markedd glandular atrophy.75 This occurs at a younger age in countries where 

infectionn in early childhood is the norm. In such populations the earlier onset of 

atrophyy and metaplasia will be accompanied by diminishing activity (and loss of 

organisms)) in middle age. 

Atroph y y 

Atrophyy can be defined as the loss of specialised glandular tissue, partly 

characterisedd by replacement by IM. Atrophy leads to thinning of the gastric mucosa 

andd is a common denominator of all pathological processes causing severe of 

progressivee mucosal damage. Thus, loss of glands may result from erosion or 

ulcerationn of the mucosa with destruction of the glandular layer, or a prolonged 

inflammatoryy process where individual glands undergo 'piecemeal' destruction. 

Whenn this loss occurs, it may be followed by fibrous replacement or by a collapse of 
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thee existing supporting matrix. 

Gastricc glandular atrophy is relatively easy to detect when it is severe, however, 

recognitionn of minor degrees of atrophy in the antrum is difficult (Photo 2, cover 2) 

55,76-788 A u s e f u [ w a y tQ j u d g e a n t r a j a t r o p n y j s t n e demonstration that the three to 

fourr gland cross sections that normally span the lower antral mucosa are reduced to 

twoo or fewer cross section 58. 

Thee prevalence and severity of atrophy among patients with chronic gastritis 

increasess steadily with age. This is not an effect of ageing per se; there is no 

evidencee that atrophy occurs as a physiological ageing phenomenon and elderly 

subjectss without gastritis have normal acid output79 It is believed that there is a 

transitionn from non-atrophic gastritis according to the duration seventy of 

inflammation.. This is most commonly attributable to H. pylori but other forms of 

long-standingg gastritis, such as autoimmune or reactive gastritis, could have the 

samee effect. 

Thee prevalence of H. pylori positivity in the stomach declines with increasing 

glandularr atrophy. There are three main reasons for the loss of organisms. First, as 

H.H. pylori colonizes only gastric epithelium, the organisms are absent from areas of 

IMM that are usually present in atrophic stomachs. Secondly, the hypochlorhydric 

stomachh is inimical to H. pylori and it appears that the organism requires a partially 

acidicc environment in which to thrive. In vitro studies suggest that at high pH level, 

ammoniaa produced by urease activity remains unneutraiized, accumulates and 

becomess toxic to the bacterium.80 Thirdly, acidic glycoproteins secreted by 
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metaplasticc epithelium may provide a more hostile environment for H. pylori than 

thee neutral glycoproteins of the normal mucous layer. Therefore the failure to 

demonstratee H. pylori in the atrophic stomach does not deny a role for infection in 

thee underlying gastritis. 

Atrophyy in H. pylon related gastritis could result from direct bacterial effects, or 

mightt be a consequence of the inflammatory response. Thus, cellular destruction by 

cytotoxins,, ammonia products, or proteases and ROMs released by polymorphs 

andd other inflammatory cells may be involved. A further possibility is that the 

immunee reaction mounted against H. pylori cross-reacts with antigens on glandular 

epitheliall cells and destroys them.81 It is also likely that other factors such as bile 

refluxx act in synergy with H. pylori gastritis and accelerate the development of 

atrophy.. Conversely, certain dietary factors may exert a protective influence against 

thee development of atrophy; in particular the anti-oxidant vitamins-vitamin C, vitamin 

E,, and P carotene are likely to play some part. 

Intestinall Metaplasia (IM) 

IM(Photoo 3, cover 3) is a common finding in chronic gastritis and appears to 

increasee in prevalence according to its duration. Given that H. pylori infection is the 

majorr cause of gastritis there are wide variations in the incidence of metaplasia 

betweenn countries and ethnic groups according to the peak age of acquisition of 

infection.6158283 3 

IMM is found more frequently in H. pylori positive than negative cases, despite the 

tendencyy for stomachs with extensive metaplasia to lose H.pylori.M Similarly it has 
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beenn shown that H. pylori is an additional independent risk factor for IM separate 

fromm bile reflux.85 It seems likely therefore that, as with atrophy, there is some 

synergyy between H. pylori and bile in the production of IM. Epithelium already 

sustainingg damage from H. pylori is more likely to be eroded by bile reflux and be 

substitutedd by intestinal type cells during the regenerative process. Such 

'regenerative'' metaplasia is likely to be transient, but with repetitive injury IM 

becomess more extensive and permanent. 

Thee inability of H. pylori to attach to intestinal-type epithelial cells, raises the 

possibilityy that IM is a defence response against infection. Likewise intestinal 

epitheliumm is more resistant than gastric epithelium to the damaging effects of bile 

reflux.. Thus, in the process of IM, gastric epithelium is substituted by an epithelium 

betterr suited to counteract two adverse factors, H. pylori infection and bile reflux. 

Thee concept of IM as an adaptive response is against the long held belief that IM is 

aa mutational event in the multi-stage process leading to gastric cancer * While 

metaplasiaa could result from a reversible mutation, there is no evidence that 

mutationn is a necessary event. Modern theories of metaplasia implicate divergent 

differentiationn from stem cells that react to an adverse environment by 'switching on' 

geness whose products induce differentiation along an alternative, but 'normal', 

pathway.. 87 Such divergent differentiation gives rise to end-cells that have a 

survivall advantage over the original epithelium. Thus gastric mucosal stem cells 

cann diverge to intestinal epithelium when subjected to repeated injury in the same 

wayy as esophageal epithelium diverges from squamous to columnar epithelium in 
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thee face of acid injury. 

Interestingly,, when well-developed IM is present in H. pylori related gastritis, 

theree is an appreciable decline in inflammatory cells in the underlying lamina 

propria.033 This observation suggests that the inflammatory infiltrate is closely 

relatedd to sites of bacterial attachment and not simply a diffuse response to H. pylori 

inn the stomach. It also explains why the severely atrophic and metaplastic gastric 

mucosaa of an 'end-stage' chronic gastritis, frequently contains very few 

inflammatoryy cells and may by described as 'quiescent'. 

Epithelia ll  degeneratio n 

Surfacee epithelial degeneration is a continuing, but much more variable, feature 

off the chronic phase. While in general the degree of degeneration parallels the 

densityy of H.pylori colonization,59 this is by no means always the case at an 

individuall level. Some biopsies that show marked degeneration have only scanty 

bacteria,, whereas dense colonization is occasionally seen over normal, or near 

normal,, epithelium. This could reflect differences in virulence among strains of 

H.pylori,H.pylori, but degeneration is also dependent upon the proportion of organisms 

attachedd to epithelial cell.89 The degenerative changes rapidly revert to normal 

followingg successful eradication of infection, lending support to a direct role of 

bacteriall products in their causation. 

Lymphoi dd follicle s 

Thee finding of lymphoid follicles in H.py/ory-associated gastritis is of particular 

21 1 



interest.. The normal gastric mucosa contains few if any T and B lymphocytes 5965. 

Thee presence of aggregates of lymphocytes with germinal centres indicating B-

lymphocytee proliferation is a conspicuous feature of H. pylori related gastritis, and 

representss an example of acquired mucosa-associated lymphoid tissue (MALT) 

(Photoo 4, cover 3). If H.pylori infection is the major determinant of the development 

off gastric lymphoid tissue, it is highly likely that it is a crucial factor in the aetiology of 

gastricc B-cell lymphomas {MALTomas).90 Using a standard biopsy protocol Edit and 

Stoltee 91 found lymphoid follicles or aggregates in 54% of cases of H. pylori. 

However,, if sufficient biopsies and sections are examined, it is claimed that follicles 

willl be found in all H. pylori positive cases.92 Lymphoid follicles are sufficiently 

prominentt in childhood infection to produce a distinctive nodularity in the gastric 

antrum.. On rare occasions the lymphoid infiltration can take on features which raise 

thee suspicion of gastric lymphoma. Such cases reveal a greatly expanded 

populationn with large follicles and lymphocyte encroachment on epithelial structures 

analogouss to the lympho-epithelial lesions of frank lymphoma. However, before 

makingg a diagnosis of lymphoma it would be wise to undertake a trial of anti-

helicobacterr therapy as we have seen striking resolution of lymphoid infiltration 

followingg elimination of infection. Indeed, some cases which satisfy the currently 

acceptedd criteria of malignant lymphoma have been successfully treated by H.pylori 

eradicationn treatment.939" 
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OUTLINEE OF THESE THESIS 

Sincee the initial isolation of Helicobacter pylori (H. pylori) from the human 

stomachh by Warren and Marshall in Australia in 1983, a great deal of research has 

beenn done and astonishing amount of papers has appeared in the world literatures 

overr the last ten years. The studies on this topic have gained significant impetus. 

Thesee research papers cover a broad spectrum of issues varying from 

epidemiology,, pathogenesis, associated-diseases, diagnosis and treatment of H. 

pylori.pylori. We now know that H. pylori infection is distributed throughout the world and 

iss linked to important medical conditions including chronic gastritis, peptic ulcer 

disease,, adenocarcinoma of the stomach, and gastric lymphoproliferative disorders, 

includingg lymphoma. 

Despitee this unrivaled scientific research, many questions remain unsolved. The 

mainn of the thesis is to contribute to knowledge of: 1. interobserver variation 

betweenn East and West in the assessment of H. pylori associated gastritis 

accordingg to the Sydney system for classification of chronic gastritis; 2. 

geographicall differences in precancerous conditions-atrophy and intestinal 

metaplasiaa (IM) from two distinct populations (China and the Netherlands) in H. 

py/or/"-associatedd gastritis; 3. the relationship between H.pylori-associated gastric 

diseasess and lymphoid tissue hyperplasia in Chinese; 4. relevance of VacA and 

gastricc mucosal morphological changes in Chinese patients with gastroduodenal 
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diseasess after H.pylori eradication; 5. effect of H.pylori infection on cyclo-

oxygenase-22 express in gastric antral mucosa. 

Inn chapter 2 the interobserver variation, especially between East and West, 

inn grading various pathological features of H.py/on-associated gastritis is 

investigated.. Since the updated Sydney System for classification of chronic gastritis 

wass introduced in 1994, several studies on interobserver variation on the 

assessmentt of H.pylori associated gastritis have been reported. Despite 

reproducibilityy of grading H.pylori associated gastritis is high using the updated 

Sydneyy system, there was still remained imperfect agreement on grading atrophy, 

especiallyy with a low level of atrophy, which suggest there need to be improvement 

inn the criteria for grading atrophy. 

Inn chapter 3 the discrepancies in the prevalence and the severity of atrophy and IM 

inn antral mucosa of H.pylori associated gastritis, and difference in age of onset 

amongg Chinese and Dutch patients are investigated. The pathological changes of H. 

pyloripylori associated gastritis; especially regarding the precancerous conditions 

(atrophyy and IM), have been studied extensively in recent years. However, very few 

dataa are available concerning gastric mucosa from different countries using the 

samee grading criteria and with the samples being assessed by the same pathologist. 

Inn our study, the degrees of atrophy and IM from two distinct populations (China with 

aa higher incidence of gastric cancer and the Netherlands with a relatively lower 

incidencee of gastric cancer) were graded by the same pathologist according to the 
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updatedd Sydney scoring system. Atrophy and IM were more prevalent and began 

earlierr in life in Chinese patients, which suggests that infection with H. pylori occurs 

earlierr in life and has a higher prevalence in China. 

Inn chapte r 4 the relationship between lymphoid tissue hyperplasia and H. pylori-

associatedd gastroduodenal diseases in the antral mucosa and its evolution after 

eradicationn of H. pylori are investigated. This study shows a very high frequency of 

lymphoidd follicles and aggregates in Chinese patients with several H. pylori-

associatedd gastroduodenal diseases, especially in patients with gastric ulcer. The 

lymphoidd tissue hyperplasia in Chinese population is stronger than in western 

population.. It correlated strongly with the activity and severity of gastric 

inflammation.. Successful eradication of hi. pylori resulted in a decrease in the 

prevalencee and density of lymphoid follicles and aggregates in the gastric antral 

mucosa.. Lymphoid reaction in gastric antral mucosa is strongly associated with H. 

pyloripylori infection. 

Inn chapte r 5 we examined the vacuolating cytotoxin activity (VacA) has any 

influencee on the gastric mucosal changes (the degree of acute or chronic 

inflammation,, epithelial damage, atrophy, IM and the number of lymphoid follicles) 

priorr to and after H. pylori eradication in Chinese patients with gastroduodenal 

diseases.. VacA and cagA have been found to be associated with peptic ulcer 

diseasee in the Western World. Our study shows that the role of vaculating cytotoxin 
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appearss to be less important in Chinese populations when contrasted with the 

westernn experience. VacA positive strains do not cause more significant alterations 

orr diseases than VacA negative H.pylori strains among Chinese patients. 

Successfull eradication of H.pylori infection dose not improve atrophic lesion of 

gastricc mucosa, but there is some improvement of IM. However, the number of 

patientss is rather small and the follow-up period is relatively short in this study, 

whichh needs further study. 

Inn chapter 6 the effect of H.pylori infection on COX-2 express in gastric antral 

mucosaa is investigated by immunohistochemistry. This study shows cytoplasmic 

stainingg of COX-2 protein can be detected in the surface epithelial cells and 

inherentt glands in the antrum both before and after eradication of H.pylori. COX-2 

expressionn is significantly higher in H.pylori infected antral mucosa, successful 

eradicationn of H.pylori leads to down-regulation of COX-2 expression. Our results 

showw that H.pylori infection leads to gastric mucosal overexpression of COX-2 

protein,, suggesting that the enzyme is involved in H.py/ori-related gastric pathology 

inn humans. 
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