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PROJECT SUMMARY: Describe in concise terms, the hypothesis, objectives, and  the relevant background of the project. Describe concisely the experimental design and research methods for achieving the objectives. This description  will serve as a succinct and precise and accurate description of the proposed research is required. This summary must be understandable and interpretable when removed from the main application. ( TYPE TEXT WITHIN THE SPACE PROVIDED).

Principal Investigator Dr. Firdausi Qadri


Project Name 
Studies of mucosal and systemic immune responses in Helicobacter pylori-infected subjects

Total Budget   US$    86,406                                    Beginning Date ASAP             Ending Date 2 years from start date



 Helicobacter pylori is known to be an etiological agent of chronic gastritis.

Available reports indicate that the prevalence of Helicobacter pylori in the Bangladeshi populations as in several other developing countries is high, with probably over 80% of the adults harboring the infections. Antibodies to  H. pylori are demonstrable in almost all adult subjects. Very little is known about the natural history of this infection in Bangladesh and also regarding mucosal immunity and defense against this organism. 

H. pylori colonizes the human gastric mucosa and also areas of gastric metaplasia in the duodenum. Even though the bacteria almost always cause histological gastritis the great majority of the infected subjects remain without clinical symptoms. However, approximately 15% of those infected develop symptoms such as duodenal ulcers, MALT lymphoma or gastric adenocarcinoma. Colonization of the mucosa leads to a local infiltration of neutrophils, eosinophils, macrophages as well as of T-and B cells specific for H. pylori antigens. In addition, circulating H. pylori-specific T- and B cells are also induced by the infection in most individuals. Despite the vigorous immune response, the host is usually unable to clear the infection and without treatment with a combination of anti-secretory drugs and antibiotics the infection is likely to persist for life. It is not known why  only a certain proportion of  H. pylori-infected subjects develop clinical overt disease, e.g. duodenal ulcers.  

 Recent studies in Swedish subjects with duodenal ulcers have shown that they have a down regulated mucosal immune response. Such patients have lower levels of epithelial cytokine levels in the duodenum as compared to the asymptomatic carriers. The levels of regulatory T cells have also been shown to increase in ulcer patients. These Treg cells can inhibit proliferation and cytokine production by both CD4 and CD8 positive cells. It would therefore be important to evaluate the immune responses in Bangladesh in the two groups of  H. pylori positive subjects, those with duodenal ulcer and those who are asymptomatic in order to better understand the

pathogenesis caused by H. pylori in overt disease which may in future help understand how this influences the outcome of infection in such settings. For this purpose we would like to study the T cell responses and the antibody responses in  25 adults with duodenal ulcer and compare it with 25 individuals who are asymptomatic. The comparison of the responses in the H. pylori infected Bangladeshi and Swedish subjects will also serve as a beginning  to the understanding of the pathogenesis better from a developed to a developing country scenario. This will in the long run help to plan future strategies for control and treatment of H. pylori infections. The prevention and eradication  of  H. pylori infections is difficult in developing countries where the  re-infection rate is very high. Therapeutic vaccines for controlling H. pylori infections are needed badly in these circumstances. The  understanding  of the immune response in duodenal ulcer and asymptomatic subjects infected with H. pylori and  a comparison  with that  seen in the Swedish population may serve as the basis for the design of an appropriate vaccine for prevention of disease caused by H. pylori in developing countries.
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1. Dr. P.K.Bardhan 
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                          Support in  immunological component
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11. Mahmud Hasan (BSMMU)         Clinician, gastroenterologist        Clinical support/patient recruitment
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DESCRIPTION OF THE RESEARCH PROJECT

Hypothesis to be tested:


Concisely list in order, in the space provided, the hypothesis to be tested and the Specific Aims of the proposed study. Provide the scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.


·  There are differences in immune responses between symptomatic and asymptomatic H. pylori positive Bangladeshi study subjects.

· There are differences regarding the mucosal and systemic immune response against H. pylori infected Bangladeshi and Swedish subjects.

Specific Aims:

Describe the specific aims of the proposed study. State the specific parameters, biological functions/ rates/ processes that will be assessed by specific methods (TYPE WITHIN LIMITS).


The aim is to study and compare the systemic as well as the local, i.e in the gastric and duodenal mucosa, T-cell responses and antibody responses against H. pylori in Bangladeshi subjects with and without duodenal ulcer (DU) disease and compare this with responses seen in Swedish subjects. 

Since individuals in developing countries have repeated gastrointestinal infections and co-infection due to varied enteric microorganisms and helminths it may be expected that there will be a stronger priming against H. pylori due to these factors and a higher frequency of e.g. regulatory T cells in Bangladeshi subjects due to the high antigenic pressure. 
Background of the Project including Preliminary Observations 


Describe the relevant background of the proposed study. Discuss the previous related works on the subject by citing specific references. Describe logically how the present hypothesis is supported by the relevant background observations including any preliminary results that may be available. Critically analyze available knowledge in the field of the proposed study and discuss the questions and gaps in the knowledge that need to be fulfilled to achieve the proposed goals. Provide scientific validity of the hypothesis on the basis of background information. If there is no sufficient information on the subject, indicate the need to develop new knowledge. Also include the significance and rationale of the proposed work by specifically discussing how these accomplishments will bring benefit to human health in relation to biomedical, social, and environmental perspectives. (DO NOT EXCEED 5 PAGES, USE CONTINUATION SHEETS).

                                                                                                                                                                                          

Background

Helicobacter pylori colonizes the human gastric mucosa and also areas of gastric metaplasia in the duodenum. Athough the bacteria almost always cause histological gastritis the great majority of the infected subjects remain asymptomatic carriers without clinical symptoms. However, approximately 15% of those infected develop symptoms such as duodenal ulcers, MALT lymphoma or gastric adenocarcinoma. Colonization of the mucosa leads to a local infiltration of neutrophils, eosinophils, macrophages as well as of T-and B cells specific for H. pylori antigens. In addition, circulating H. pylori-specific T- and B cells are also induced by the infection in most individuals. Despite the vigorous immune response, the host is usually unable to clear the infection  persists for life. 

Available reports indicate that the prevalence of H. pylori in the Bangladeshi populations as in several other developing countries is high, probably over 80% of the adult harboring the infections. Antibodies to H. pylori are demonstrable in almost all adult subjects. Very little is known about the natural history of this infection in Bangladesh and also regarding mucosal immunity and defense against this organism. 

H. pylori infection induces a T-cell response that has been shown to be of the Th1 type, characterized by increased IFN( production. However, most studies of the immune responses against H. pylori have been conducted in patients living in developed countries and the impact of co-infections with other microorganisms, more likely to occur in the developing countries, on the host immune response against H. pylori has not been studied in detail. It has been shown that H. pylori-infected Bangladeshi subjects have a higher risk of developing severe disease in response to Vibrio cholerae infection but possible underlying immune mechanisms were not elucidated (3). It was suggested that the achlorhydria often associated with H. pylori infection might lead to a higher survival of V. cholerae bacteria during the gastric passage leading to an increased colonization causing more severe diarrheal disease.  In contrast, a study conducted in Germany showed that the incidence of diarrheal disease was significantly lower in children infected with H. pylori suggesting that the H. pylori infection might protect against diarrheal pathogens. Unfortunately, neither the infecting diarrheal agent, nor the immune responses were determined in that study (10). Thus, the impact of H. .pylori infection on the protective immune responses against concomitant infectious pathogens seem to vary considerably between developed and developing countries, possibly due to differences regarding presence of copathogens, priming of immune responses to H. pylori due to previous infection with microorganisms expressing cross-reactive antigens, or the genetic background of the host. Furthermore, the mucosal immune response against H. pylori may be shifted towards a type 2 like T cell response when infection with parasites or helminthes also are present. Concurrent infection with H. pylori and enteric helminth in mice resulted in a substantial reduction of inflammatory mediators and the Th1 type of response, known to predispose to gastric cancer (4) A shift in the T helper response towards a Th2 type during helminth infections has been shown to suppress the protective immune responses against different viral infections such as human T-cell lymphotropic virus type-I (HTLV-1) as well as against Bordetella pertussis infection. (2) (7) (9).

It is not known why only about 10-15 % of the H. pylori-infected subjects develop clinical overt disease, e.g. duodenal ulcers.  In Bangladesh, duodenal ulcer disease is very common whereas gastric cancer appears to be low. It has recently been shown in a Swedish study that DU patients harbor as a mean 20 times more H. pylori organisms in their duodenal mucosa as compared to asymptomatic (AS) carriers whereas the gastric colonization is very similar (5). It has also been shown that the bacterial strains isolated from the duodenum of DU patients and AS carriers differ in their antigen expression whereas gastric isolates are very similar in the two patient groups (13). 

A high prevalence of H. pylori infection has been shown in Bangladesh where about 33% children aged 10-15 months of age and over 85% of children aged 5-8 years of age have been found to be positive using the C13 urea breath test (11) (1) (6). Of the different virulence genes  of H. pylori the cytotoxin associated gene (cagA) and genes in the cag (cytotoxin associated gene) pathogenicity island (cagPAI) as well as the vacuolating cytotoxin A (VacA) protein are being studied to see differences in expression of virulence antigens and correlate these with development of disease. In a recent study in Bangladesh, strains isolated from patients with overt disease were compared with those with benign infections (15). Virulence markers, such as the toxigenic vacAsI  alleles of the vacuolating cytotoxin gene (VacA) were relatively more often expressed in strains isolated from DU patients than those with nonulcer dyspepsia.  Strains isolated from Swedish individuals with DU and AS subjects show differences in antigen expression (13).

Furthermore, we have recently shown that the DU patients have lower epithelial cytokine levels in the duodenum as compared to the AS carriers. Therefore, one might speculate that the lower local immune response in the DU patients may lead to an increased bacterial colonization giving higher concentrations of putative bacterial tissue-damaging factors which in turn may contribute to ulcer formation. In addition to the low epithelial cytokine response in the DU patients we have also shown that the infiltration of IFN( producing cells in the infected mucosa is accompanied by increased numbers of TGF( producing cells, indicating that the H. pylori-induced pro-inflammatory response may be counteracted by suppressive signals from regulatory cells.

Recently, the presence of regulatory T cells (Treg) expressing CD4 and high levels of CD25, i.e. CD25high, was demonstrated in humans. These cells can suppress the proliferation and cytokine production by both CD4+ and CD8+ T cells, probably via a cell-cell contact dependent mechanism. To mediate suppression, CD4+CD25high Treg have to be activated through their T cell receptor. It was recently claimed that the suppressive activity of Treg can be induced by several different types of antigens, including dietary, self and foreign antigens. In animal models, where the significance of Treg have been studied in more detail, Treg have been shown to be of crucial importance for maintaining self-tolerance and preventing autoimmune diseases. Furthermore, Treg have been demonstrated to be responsible for maintaining tolerance to food antigens, and to the normal intestinal flora. Treg may also play important roles during infections. It was recently shown in a mouse model of H. pylori infection that transfer of a T-cell population depleted of Treg increases the gastritis, while decreasing the bacterial load (16). Thus Treg may simultaneously diminish both the induction of a  T cell mediated mucosal damage and the T cell-mediated protection against bacterial colonization. Recently, we demonstrated that H. pylori-infected humans harbor H. pylori-specific Treg that have the ability to suppress the specific T-cell responses in the circulation (17). These cells also seem to be present in the gastrointestinal mucosa of H. pylori-infected subjects. Interestingly, we have demonstrated higher frequencies of CTLA4+ cells, i.e. putative Treg, in frozen sections from the duodenal mucosa of DU patients as compared to in AS carriers (18). These findings suggest that a down-regulatory T cell response may play an important role for the pathogenesis odisease. However, the role of Treg during concomitant infections with different gastrointestinal pathogens has not been previously studied.

Evaluation of the quality and magnitude of the immune responses on the outcome of H. pylori infection is important for the understanding of the pathogenic mechanisms of H. pylori-induced diseases and may have implications for new treatment strategies against the infection applicable both in developed and developing countries. Our previous studies of the immune responses in Swedish patients and volunteers suggest that a down-regulated mucosal immune response may be involved in ulcer formation. However, since the great majority of the H. pylori-infected subjects live in areas where there is a high exposure of enteropathogens and coinfections with other gastrointestinal pathogens are likely to occur, it is crucial to evaluate the immune responses and their possible influence on the disease outcome also in these settings. 

Research Design and Methods


Describe in detail the methods and procedures that will be used to accomplish the objectives and specific aims of the project. Discuss the alternative methods that are available and justify the use of the method proposed in the study. Justify the scientific validity of the methodological approach (biomedical, social, or environmental) as an investigation tool to achieve the specific aims. Discuss the limitations and difficulties of the proposed procedures and sufficiently justify the use of them. Discuss the ethical issues related to biomedical and social research for employing special procedures, such as invasive procedures in sick children, use of isotopes or any other hazardous materials, or social questionnaires relating to individual privacy. Point out safety procedures to be observed for protection of individuals during any situations or materials that may be injurious to human health. The methodology section should be sufficiently descriptive to allow the reviewers to make valid and unambiguous assessment of the project. (DO NOT EXCEED TEN PAGES, USE CONTINUATION SHEETS). 


1) Recruitment of the study subjects:  Adult males and females with strong clinical symptoms of  duodenal ulcer, will be recruited from the Dhaka Medical College Hospital (DMCH). They will be referred to the Endoscopy Clinic at ICDDR,B. After confirmation of H. pylori positivity by the stool enzyme immunoassay, endoscopic examination will be carried out.  If found to be positive for  duodenal ulcer, biopsies will be collected. We may need to carry out endoscopic examination of 50 symptomatic, H. pylori positive subjects to enroll 25 patients who have duodenal ulcer. Asymptomatic subjects  will be individuals recruited from the community around Dhaka city  who are healthy and have no history of gastrointestinal disease and do not have any symptoms or complains but are positive for diagnostic stool test for H. pylori. Informed written consent will be obtained from the subjects.  It is expected that since the prevalence of H. pylori in Bangladesh is very high (>85% prevalence), we will need to screen a maximum of 35 stools for the healthy subjects  to get the required number of 25 asymptomatic  subjects for the study.  
Inclusion criteria for the study subject: Subjects  will be enrolled in the study if they are (i) 18-45 years of age ((ii) are positive for stool antigen test.

Exclusion criteria for the study subject: These will include (i) any antibiotic medication likely to affect H. pylori status, three months prior to sampling of specimens (ii) anti-secretory medication < 2 weeks prior to recruitment (iii) previous abdominal surgery. 
2) Confirmation of H. pylori: Subjects with DU disease will be initially screened at the DMCH. Stools obtained from study subjects who agree to participate in the study will be tested initially. This will be determined by testing stools for H pylori specific antigens of the IgA isotype using a commercial stool antigen test (HpSA; Orion Diagnostics, Sweden). The test has been tested in adults and children and a recent study showed that even for children it had a specificity of 97%, sensitivity of 96% and accuracy of 97% for the detection of H. pylori (19).  If found to be positive for H. pylori, the subject will be recruited in the study. Endoscopy will be carried out and biopsies will be used for culture, histopathological evaluation and for immunological studies. Further confirmation  will be carried out by histopathological evaluation of gut biopsies described below. Asymptomatic subjects will be healthy adults, positive for H. pylori by the stool antigen test. Endoscopic examination and all other test as described for the DU patient will also be carried out on these subjects.

3) Collection of biopsies and study of the local immune response: Five biopsies will be collected from the antrum and five from the duodenum during endoscopy of H. pylori-infected subjects with and without DUs at a single time point (Appendix 1). 

Half a biopsy from the antrum and the duodenum, respectively, will be fixed in paraformaldehyde and analyzed histopathologically and the other half will be snap-frozen and used for immunohistochemical staining of different cell surface markers, e.g. CD4, CD8, CD19, CD25, CD56 and CTLA-4 and perforin (12).  

The  remaining biopsies will be used for isolation of mucosal T cells. Intraepithelial lymphocytes will be released from the biopsies by incubation in DDT/EDTA, followed by release of lamina propria lymphocytes using collagenase. The lymphocyte populations will then be incubated with different combinations of flourochrome-labelled antibodies and studied by 4-colour flow cytometry using the FACSCalibur (Becton Dickinson). Cells will be analysed for CD4, CD8, CD25, CTLA-4, CD-69, CD-56 and perforin.  Isolated T cells will also be stimulated with H. pylori membrane protein (MP) antigen as well as purified putative protective antigens. After stimulation for 3 days, stimulation indexes will be determined and different cytokines and chemokines produced in tissue culture fluids determined by established methods (17).

The data obtained by immunohistochemistry and flow cytometry will be compared to validate both methods.

4) Collection of blood: From all volunteers 10 ml of peripheral blood will also be collected and immunocytes obtained by differential separation on Ficoll will be used for evaluation of T- cell and B-cell responses by staining for the same cell markers as in the analyses of the biopsy samples. 
T cells will also be analysed for proliferation and cytokine and chemokine production after antigen stimulation. Evaluation of systemic T-cell responses by staining PBMC for the same T-cell markers as in the analysis of mucosal samples, i.e. CD4, CD8, CD25, CTLA-4, CD19, CD56 and perforin will be carried out.

Memory CD4+ T cells will be purified from the blood using magnetic beads (CD4 followed by CD45RA), and Treg will be depleted from the memory cells using anti-CD25 coupled magnetic beads. The remaining memory CD25-depleted cells will be stimulated with H. pylori antigens in the presence of adherent monocytes as antigen-presenting cells for 5 days, and the cytokine production and proliferation will be measured.

A flow chart showing the sampling and analyes of specimens for the study subjects is attached (Appendices 1and 2).

5) Culture of  biopsies for isolation of H. pylori: For the confirmation of H .pylori infection, the bacteria will be cultured from the antral  and duodenal  biopsies.  PBS will be used to transport  biopsies  from the Endoscopy clinic to the laboratory in the cold. The biopsies will be vortexed in  transport media for 10-15 minutes and around  200 (l of the  suspension will be spread on the selective media. This will constitute of brain heart infusion (BHI) agar containing sheep blood and  H. pylori selective supplement,  Dent will be used (containing vancomycin, amphotericin B, trimethroprim lactate, cefsulodin; Oxoid). Generally 3-8 days will be needed to culture H. pylori under microaerophilic conditions from the biopsy specimen. (10% CO2, 5% O2, 85% N2 at 370 C). H. pylori will be confirmed by gram staining, urease test, catalase test, oxidase activity. 

The phenotypic and genotypic characteristics of the H. pylori isolates will be tested using immunological and molecular biological techniques (15).
6. Histology and immunohistochemical examination of biopsies: Histopathological examination of paraffin sections will be carried out and all  slides will be examined by a pathologist unaware of the clinical findings. The paraffin sections will be used for morphological studies (Appendix 1). Cryostat sections will be used for detection of cytokines and inflammatory mediators  also (Appendix  2). For visualization of sections the avidin-biotin horseradish peroxidase procedure or the peroxidase-antiperoxidase (PAP) technique will be used based on the immune component being studied using suitable methods. 

The H. pylori infection status will be demonstrated by histopathological and culture methods. The biopsies will be processed at ICDDR,B and paraffin embedded blocks prepared. Sections will be stained with hemotoxylin and eosin and Giemsa. Processed and stained  sections will be assessed by a senior pathologist, Professor  Mukarram Ali at the Delta Diagnostics, Dhaka. He has assisted in such evaluations of sections obtained from patients on different studies at ICDDR,B.

7.  Plasma antibody response to H. Pylori  antigens- A battery of purified antigens specific for H. pylori will be used to study the antibody response in the different groups of study subjects using ELISA procedures already set up at Goteborg University. Plasma specimens obtained after isolation of the cells will be used for analyses of specific antibodies of IgG and IgA classes against H. pylori membrane protein (MP) as well as a number of  purified antigens including urease, NAP, HpaA, flagellin and catalase (8).

8. Stool specimens from the study subjects  will be analysed  for H. pylori antigen.  Routine examination will be carried out  for different enteric parasites (e.g. Amoeba, Giardia and different helminths) using established methods (14)  Study subjects with such infection will be given treatment with suitable drugs.

9. Correlation of the virulence markers on strains and the immune response generated in study subjects. 

The  T and B cell responses will  be correlated with the genotypic and phenotypic characteristics of strains isolated from the study subjects. Isolated H. pylori strains will be analysed for virulence markers both in Sweden and in Bangladesh using immunological and molecular methods (13) (15).

10. Eradication therapy and counselling: The H. pylori positive, DU subjects will be given appropriate eradication therapy for their benefit by the gastroenterologists at ICDDR,B/ DMCH.  This will be provided free of cost to the subjects.  The treatment regime will consist of clarithromycin, amoxycillin and a proton-pump inhibitor. The patients will be requested to go for routine check-up to the investigator at  ICDDR,B/DMCH after the eradication therapy. However this will not be a part of the study. The  asymptomatic subjects will be counseled by the clinicians and made aware that he/she is positive for H. pylori and the consequences that such infections. If a subject recruited as a asymptomatic subject for endoscopy is found to have duodenal ulcer, S/he will be given eradication therapy. Study subjects with enteric parasite infection will be treated with suitable drugs.   

The following comparisons both between DU and AS volunteers in each population and between Swedish and Bangladeshi DU and AS subjects, respectively, will be done:

· B- and T-cell responses in mucosal biopsies, based on immunohistochemistry as well as FACS analyses of isolated cell populations.

· Levels of regulatory T cells (Treg) in the different study groups. 

11. Sample size calculation :  Sample size calculation has been made on the following parameters:

Since the T cell responses differ between the H. pylori infected DU and AS subjects and  recent results (Stomberg et al. 2003),  show that  DU patients show  immunosuppressive cytotoxic T-lymphocyte antigen-4 (CTLA-4) at the antral mucosal surface of  an average of 17.34 per mm2 and  asymptomatic subjects of an average of 2.46 per mm2 , with a pooled SD of 6.01, with (=0.01 and 95% power the sample size is  6 for  DU and 6 for AS subjects. 

Again since gastric mucosal inflammation is present in 95% of DU patients and 65% of AS subjects the sample size is 25 subjects in each group with 80% power and significance at the level of 0.05.  It is estimated that about 50 symptomatic subjects and 35 asymptomatic subjects may need to be screened to get the required number of 50 study subjects in each group for the study.

Thus fifty adults with H. pylori infection (25 symptomatic patients with DU and 25 AS subjects) will be recruited and studied. The asymptomatic study subjects will be recruited from the community around Dhaka city and the symptomatic DU subjects from the Gastroenterology department of the Dhaka Medical College Hospital. 

Analyses of immune responses

Mucosal and systemic B- and T-cell responses in Bangladeshi DU and AS volunteers will be compared with corresponding responses in Swedish volunteers from whom similar specimens have been collected and analysed over the last 2-3 years. 

Facilities Available

Describe the availability of physical facilities at the place where the study will be carried out. For clinical and laboratory-based studies, indicate the provision of hospital and other types of patient’s care facilities and adequate laboratory support. Point out the laboratory facilities and major equipments that will be required for the study. For field studies, describe the field area including its size, population,  and means of communications. (TYPE WITHIN THE PROVIDED SPACE).  

This  is a collaborative study between  ICDDR,B,  the Department of Medical Microbiology and Immunology, Goteborg, University and Dhaka Medical College Hospital (DMCH).

The clinical and laboratory facilities available at  the different sites are adequate for the study. Specimens 

 will be collected from the study subjects in Dhaka. Analysis of the study parameters have been carried out in the recent past in Sweden and will be used for the comparison of the immune responses. If needed study subjects will be recruited from Sweden for collection of specimens in an additional study. 

Methods for collection and analyses of specimens have been well established in Sweden during several years of intense studies of systemic and mucosal immune responses against H. pylori in humans and these methods will now be transferred to ICDDR,B.
Data Analysis


Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other professionals. Specify what statistical softwares packages will be used and if the study is blinded,  when the code will be opened. For clinical trials, indicate if interim data analysis will be required to monitor further progress of the study. (TYPE WITHIN THE PROVIDED SPACE).

The data will be entered into a computer and a data base created by the investigators. Data will be analyzed using an appropriate statistical programme, EpiInfo version 2000 or SPSS. Descriptive statistics will be generated using EpiInfo and SPSS for Windows (Version 10.00) or SigmaStat. 

Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves 

or by other professionals. Specify what statistical software’s packages will be used and if the study

is blinded, when the code will be opened. For clinical trials, indicate if interim data analysis will be 

required to monitor further progress of the study. (TYPE WITHIN THE PROVIDED SPACE)

Responsibility of work for the Investigators and personnel involved in the study:  

Dr. Firdausi Qadri
Coordinate study in Bangladesh and overall charge of  the immunological component. Scientific and academic feedback 

Dr. P. K Bardhan 

Clinical management and study subject selection. Liason with DMCH for recruitment of study subject. Carry out endoscopy and collection of biopsies from study subjects. Clinical support.
Dr. Erika Stromberg/ Dr. Anna Lundgren
Setting up immunological procedures at ICDDR, B and responsibility for laboratory component and the transfer of technology to ICDDR,B. 

Prof. Ann-Mari Svennerholm 
Coordinate study in Bangladesh with that carried out in Sweden Scientific and academic feedback.

Dr. Catharina Lindholm

 Support in the immunological component including the immunohistochemical studies.

Mr. Taufiqur Rahman Bhuiyan, 

Carry  out immunological and immunohistochemical and microbiological  studies in the laboratory and carrying out research  at ICDDR, B and Goteborg University. Part of this work will be used for PhD dissertation on “ mucosal immune response in gastrointestinal infections in endemic and nonendemic countries” . 

Dr. Mian Masud Ahmed and Dr. Mahmud Hasan

Gastroenterologist at the Dhaka Medical College Hospital. Selection of study subject from DMCH for study at ICDDR,B.

Dr. Samuel Lundin 

Feedback and advice in the flow cytometric and immunological analysis of the T cell markers 

Dr. Motiur Rahman

The strains isolated from the duodenum and antral biopsy tissues will be archived with Dr. Motiur Rahman for further antigenic and molecular characterization in the H. pylori section of the Enteric Microbiology Unit. He will give expert opinion and will be responsible for characterization of  the isolated strains using appropriate procedures.

Professor Lars Engstrand

Advice and support on the molecular microbiological component.
Dr. G.B Nair

Advice and support on the microbiological component. 

Technical Assurance for Protection of Human Rights


Describe in the space provided the justifications for conducting this research in human subjects. If the study needs observations on sick individuals, provide sufficient reasons for using them. Indicate how subject’s rights are protected and if there is any benefit or risk to each subject of the study.
Approval will be obtained from RRC and ERC of ICDDR,B. Approval will also be obtained from the Human Research Ethics Committee of the Medical Faculty, Goteborg University for the study as is  practice at the Swedish Institution. Oral and written consent will be obtained from the study subjects (Consent form, Appendix-3). 

All individuals found to be positive for H. pylori will be given standard and appropriate antibiotic eradication therapy. 

STUDY RISKS

1.Endoscopy and collection of biopsies.  Endoscopy has a minimal risk  when carried out by an  experienced gastroenterologist (Dr. P.K Bardhan, the Co-PI of the study). Endoscopic examination and obtaining biopsies are carried out for routine diagnostic as well as research purposes at the Endoscopy Unit at ICDDR,B from 1990. At present, at least 5 protocols approved by the Research Review Committee and Ethical Review Committee are ongoing in which  biopsies are being performed in adults and children. To date over 250  biopsies have been done in children older than one year of age without any complications; similarly, over 1000 adults have safely undergone biopsies at the ICDDR,B Hospital. Gastric biopsies are being obtained routinely in the Endoscopy Unit at ICDDR,B of which Dr. Bardhan is in charge.  Gastric biopsies are also been collected at the DMCH in an ongoing study on  H. pylori (Protocol no 2002-008).

Pinch  biopsies will be taken which is about 1-2 mm in size (size of a mustard seed) and  will be obtained with forceps which is a procedure used worldwide as a standard diagnostic test.  At ICDDR,B at least 5  projects  have been approved, three of them ongoing (Protocol nos. 96014, 99001, 2001-004, 2001-026, 2000-027,2002-008) to take gut biopsies. In these studies  pieces ranging from 2 to 8 pieces are  being collected from adults or children.   Over 250  children and 1000 adults have been biopsied without any complications.

Use of Animals

Describe in the space provided the type and species of animal that will be used in the study. Justify with reasons the use of particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting the proposed procedures.

    None

Literature Cited


Identify all cited references to published literature in the text by number in parentheses. List all cited references sequentially as they appear in the text. For unpublished references, provide complete information in the text and do not include them in the list of Literature Cited. There is no page limit for this section, however exercise judgment in assessing the “standard” length.                       
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Describe explicitly the plans for disseminating the accomplished results. Describe what type of publication is anticipated: working papers, internal (institutional) publication, international publications, international conferences and agencies, workshops etc. Mention if the project is linked to the Government of Bangladesh through a training programme.


Dissemination and Use of Findings

The results obtained from this study will help in understanding the cooperation of the different components of the immune response and in giving background information regarding Helicobacter pylori infection in Bangladesh, which may help in the design of an appropriate vaccine to prevent such infections in a developing country scenario. The results will be presented in International meetings, symposia and published in peer reviewed journals. This information will in the long term be helpful for understanding H. pylori pathogenesis in the developing countries

Collaborative Arrangements


Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangements with other national or international organizations or individuals. Indicate the nature and extent of collaboration and include a letter of agreement between the applicant or his/her organization and the collaborating organization. (DO NOT EXCEED ONE PAGE)


This is a collaborative study between the International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), and the Department of Medical Microbiology and Immunology,  Goteborg University, Goteborg, Sweden and the DMCH, Dhaka

The laboratory work will be carried out both in ICDDR,B and in the Department of Medical Microbiology and Immunology, Goteborg University. A list of the activities in the different laboratories are given below

ICDDR,B

1. Recruitment of patients based on detection of duodenal ulcer and asymptomatic subjects. 

3. Collection of samples (blood, biopsies etc) from patients.

4. Preparation of biopsies for histological, immunohistochemical  studies. 

5. Carry out FACS staining for different immune cells marker 

6. Carry out immunological assays on T cells, B cells and the immunomodulators in the study subjects.

7. Analyze data, documentation and writing up of manuscripts

Goteborg University

1.  Academic and scientific feedback during the study.

2. Set up new techniques for immunological studies within the project, in particular methods for assessing T-cell responses.

5. Carry out immunological assays including cytokine assays and immunohistochemical techniques with samples collected from patients in ICDDR,B.

7. Provide equipment and knowledge allowing image analyses of immuno-stained slides prepared both in Sweden and in Bangladesh.

8. Collaboration in documentation and writing up of manuscripts.

DMCH. Recruitment of duodenal patients for the study. Collaboration in clinical component and academic feedback  necessary.  
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Göteborg Graduate School in Biomedicine, Göteborg University

1993-97
Master of Science program in molecular biology, Göteborg University


1996-97
University College London (UCL), University of London , England, 


(part of my M.Sc. degree)

High school

1990-93
3-year Natural Science program, Stenungsund, Sweden





POSITIONS

2003- 
Postdoc at Dept. of Medical Microbiology and Immunology, Göteborg University

1998-2003
PhD student at Dept. of Medical Microbiology and Immunology, Göteborg University


TEACHING EXPERIENCE

Undergraduate and graduate courses

Teaching assistant in course on immunohistochemistry and flow cytometry for graduate 

students.

Supervisor in immunology seminars for medical students.

Supervisor in microbiology laborations for medical, odontology, pharmaceutical etc. 

students. 

Scientific

Supervisor for a M.Sc. student during 10 week final project.

Supervisor for students at the Cellbiology program doing final practical project.

Graduate course in pedagogy, Chalmers, Göteborg (2001).


COLLABORATIONS

Dr. Anders Edebo och Dr. Anders Jonsson, Sahlgrenska University Hospital, Göteborg, Sweden.

Dr. Firdausi Qadri, International Centre for Diarrheal Diseases Research (ICDDR,B), Dhaka, Bangladesh.

INTERNATIONAL RESEARCH EXPERIENCE

Methodology studies at Astra Research Center Boston, USA (1999).


CONGRESSES AND CONFERENCES

I have participated in approximately ten international conferences, at which I have contributed 

with eight poster- and four oral presentations in total. 

SCHOLARSHIPS AND STIPENDS

Goljes foundation (60.000 skr) 

Fru och Ernst Collianders research foundation (60.000 skr)

Wilhelm och Martina Lundgrens research foundation (20.000 skr)

Kungl. och Hvitfeldtska foundation (22.000 skr)

Adlerbertska Research foundation (35.000 skr)

Swedish Institute (5.000 skr)

Swedish Medical Society (36.000 skr)

Medical faculty, Göteborg University (40.000 skr)

Keystone symposia (10.000 skr)

EU stipend for undergraduate studies (16.000 skr)


PROFESSIONAL ASSOCIATIONS

Chairman in the PhD student council at the Medical Faculty, Göteborg University (2001).

Representative for the medical PhD students at Göteborg University on the Medical Faculty board (2001).

Representative for the medical PhD students at Göteborg University on the Research 

Committee and on the committee for post-graduate studies at the Medical Faculty, Göteborg 

University (2000-2001).

Representative for the medical PhD students at Göteborg University on the Sahlgrenska 

Academy board, Göteborg (2001).

Member of the medical student council, Göteborg (1999-2001).

Organizer of PhD student seminars at the Dept. Of Medical Microbiology and Immunology, 

Göteborg University (1999-2001).

Member of the biology student council, Göteborg University (1995-96).


PUBLICATIONS

Published/ accepted papers

Helicobacter pylori induced activation of human endothelial cells

Mikael Innocenti, Ann-C. Thoreson, R. L. Ferrero, E. Strömberg, I. Bölin, L. Eriksson , A.M. Svennerholm, M. Quiding-Järbrink. Infect. Immun. 2002 Aug;70(8):4581-90.

Decreased epithelial cytokine responses in the duodenal mucosa of Helicobacter pylori-infected duodenal ulcer patients. 

E. Strömberg, A. Edebo, A.M. Svennerholm, C. Lindholm. Clin. Diagn. Lab. Immunol., 2003 10(1):116-124.
Increased frequency of activated T cells in the Helicobacter pylori-infected antrum and duodenum.

E. Strömberg, A. Lundgren, A. Edebo, S. Lundin, A.M. Svennerholm, C. Lindholm. FEMS Immunol. Med. Microbiol., in press 2003.

Manuscripts

Host factors, rather than bacterial factors, responsible for epithelial cytokine down-regulation in the duodenum of Helicobacter pylori-infected duodenal ulcer patients. 

E. Strömberg, A. Edebo, S. Lundin, M. Innocenti, A.M. Svennerholm, C. Lindholm. Submitted for publication 2003.
Regulatory T cells in the Helicobacter pylori-infected gastroduodenal mucosa.

A. Lundgren, E. Strömberg, A. Edebo, C. Lindholm, A.M. Svennerholm, S. Lundin. In manuscript.

A method for selective sampling of of gastric metaplastic tissue in the duodenal bulb. Anders Edebo, Erika Strömberg, Lars Olber, Hans Lönroth. In manuscript. 

Abstracts
Mucosal T cell responses in the Helicobacter pylori-infected human stomach and duodenum. 

E. Strömberg, A. Edebo, A.M. Svennerholm, C. Lindholm. Scand. J. Immunol. 2001;54 (suppl. 1): 4.22/950

Down-regulated epithelial cytokine responses in the duodenum of Helicobacter pylori-infected duodenal ulcer patients. E. Strömberg, A. Edebo, A.M. Svennerholm, C. Lindholm. Scand. J. Immunol. 2001;54 (suppl. 1): 4.24/766

T cell responses in the Helicobacter pylori-infected gastric and duodenal mucosa. 

E. Strömberg, A. Edebo, A.M. Svennerholm, C. Lindholm. Keystone Symposia 2001; Regulation of Immunity and Autoimmunity

Cytokines in normal and metaplastic biopsies from Helicobacter pylori-infected subjects.

E. Strömberg, A. Edebo, A.M. Svennerholm, C. Lindholm. Scand. J. Immunol. 2000;52:443

Cytokines in normal and metaplastic biopsies from Helicobacter pylori-infected subjects.

E. Strömberg, A. Edebo, A.M. Svennerholm, C. Lindholm. Keystone Symposia 2000; Innate and Aquired Immunity at Mucosal Surface

Comparison of polymerases for primer elongaion in Rolling Circle Amplification (RCA).

E. Strömberg. (Göteborg Graduate School of  Biomedicine). http://www.forskarskolan.med.gu.se/
T-cell activation in Helicobacter pylori-infected mice. E. Strömberg, Marianne Quiding-Järbrink (Göteborg Graduate School of  Biomedicine). http://www.forskarskolan.med.gu.se/
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Provide the following information for the key personnel in the order listed for Form Page 2.

Follow the sample format for each person. DO NOT EXCEED FOUR PAGES.

	

	NAME

Motiur Rahman
	POSITION TITLE

Assistant Scientist



	EDUCATION/TRAINING  (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)

	INSTITUTION AND LOCATION
	DEGREE

(if applicable)
	YEAR(s)
	FIELD OF STUDY

	Karolinska Institute, Stockholm, Sweden
	PhD
	1997
	Microbilogy and Molecular Biology

	Medical College Hospital, Rangpur Bangladesh
	MBBS
	1986
	Medicine, Surgery & Gynaecology 

	
	
	
	


B. Positions and Honors. List in chronological order previous positions, concluding with your present position. List any honors. Include present membership on any Federal Government public advisory committee.

Sept 86 - Dec 90
Medical officer at rural heath complex. Duties include outdoor medical services, providing emergency medical care

Jan 91 - Feb 95

Research assistant at the Microbiology and Tumourbiology 

Centre , Karolinska Institute, Stockholm, Sweden. Research and teaching.

Mar 95 - Mar 97
Research associate at the Microbiology and Tumourbiology 

Centre , Karolinska Institute, Stockholm, Sweden. Research and teaching.

May 97 – Dec 02
Assistant Scientist, Laboratory Science Division, ICDDR, B, Dhaka, Bangladesh

Jan 03 till today
Associate Scientist & Head RTI/STI laboratory, ICDDR,B, Dhaka Bangladesh


C. Selected peer-reviewed publications (in chronological order). Do not include publications submitted or in preparation.
1. Motiur Rahman, Asish K. Mukhopadhyay, Shamsun Nahar, Simanti Datta , Mian Mashhud Ahmed, Safique Sarker, Ibna M. Masud, Lars Engstrand, M. John Albert, G. Balakrish Nair and  Douglas E. Berg. DNA level characterization of Helicobacter pylori strains from patients with overt disease and with benign infections in Bangladesh. J Clin Microbial. 41(5): (in press)

2. Motiur Rahman, Shirajum Monira, Shamsun Nahar, Mohammad Ansaruzzaman, Khorshed Alam, Munirul Alam, and M. John Albert. (2002). TnphoA mutants of Providencia alcalifaciens with altered invasiveness of Hep-2 cells. J Medical Microbiology 51:682-686.
3. Emma Lindback, Motiur Rahman, Shah Jalal, Bengt Wretlind. (2002). Mutations in gyrA, gyrB, parC, and parE in Quinolone Resistant Strains of Neisseria gonorrhoeae. APMIS, in press
4. Motiur Rahman, Zafar Sultan, Shirajum Monira, Khairun Nessa, Shamsun Nahar, Josef Bogaerts, and John Albert. (2002). Antimicrobial susceptibility of Neisseria gonorrhoeae isolated from female sex workers in Bangladesh (1997 – 1999): Rapid shift of susceptibility to fluoroquinolones. J Clin Microbial. 40(6):2037-2340. 
5. Ashraful Alam, Ruhul Amin Miah, Motiur Rahman, Humayun Sattar and Ahmed Abu Saleh. (2002) Comparison of PCR method with culture for identification of gonococci from endocervical swab. Ind. J. Med. Microbiol. 20(1): 37-39.  
6. Alam A., Chowdhury F.A., Rahman M., Miah R.A., (2001). High rates of Therapuetic failure of gonococcal infection with oral Ciprofloxacin among commercial sex workers in Dhaka city. Ban J med Science,  7(2):72-74.
7. Rahman, M., Alam, A., Nessa, K., Nahar, S., Datta, D., Yasmin, L., Monira, S., Sultan, Z., Khan, S. A and Albert. M. J. (2001). Treatment failure with ciprofloxacin in gonorrhea correlates with the prevalence of fluoroquinolone resistant Neisseria gonorrhoeae strains in Bangladesh. Clin. Infect. Dis. 2001 Mar 15;32(6):884-9.

8. Albert, M.J. Zaman, A., Talukder, K.A., Khun, I., Chopra, A., Rahman, M., Mollby, R., (2000). Prevalence of enterotoxin genes in Aeromonas spp. Isolated from children with diarrhoea, healthy control and the enviornment. J. Clin Microbiol. 38(10):3785-90.

9. Rahman, M., Alam, A., Nessa, K., Hossain, A., Nahar, S., Datta, D., Khan, S. A., Mian, R. A., and Albert, M. J. (2000) Etiology of sexually transmitted infections among floating female sex workers in Dhaka, Bangladesh. J. Clin. Microbiol. 38(3):1244-1246.

10. Holme, T., Rahman, M., Jansson P.E., and Vidmalm, G. (1999) The lipopolysaccharides of Moraxella Catarrhalis: structural relationship and antigenic properties. Eur. J. Biochem. 265:524-529.

11. Bhuiya, B., Rahman, M., Miah, R.A., Rahman, M. and Albert, M.J. (1998) High prevalence of Ciprofloxacin resistant Neisseria gonorrheae among the Commercial Sex Workers in Bangladesh. J Antimicrob Chemother. 42(5):675-76.

12. Bhuiya, B., Rahman, M., Miah, R.A., Nahar, S., Islam, N., Ahmed, M., Rahman, K.M., Albert, M.J. (1999) Antimicrobial susceptibility, and plasmid content of Neisseria gonorrhoeae isolated from commercial sex workers in Dhaka, Bangladesh: Emergence of high level ciprofloxacin resistance. J. Clin Microbiol. 37(4)1303-8.
13. Motiur Rahman, Staffan Normark, and Ann-Beth Jonsson. (1997) PilC of pathogenic Neisseria is associated with the bacterial surface. Mol Microbiol 25(1):11-25
14. Rahman, M., Jonsson, A.-B., and Holme, T. (1998) Monoclonocal antibodies to the -Gal-(1-4)--Gal-(1- epitope of Moraxella catarrhalis lipopolysaccharide react with the type IV pili of N. meningitidis.  Microbial pathogenesis.24(5):299-308.
15. Rahman, M,. and T. Holme, (1996) Antibody response in rabbits to serotype-specific determinant in lipopolysaccharides from Moraxella catarrhalis. J. Med. Microbiol. 44: 1-7.
16. Rahman, M,. Holme, T,. Jönsson, I,. and Krook, A. (1996) Human immunoglobulin isotype and IgG subclass response to different antigens during infection with Moraxella  catarrhalis. APMIS 105:213-220.

17. Edebrink, P, Jansson, P-E, Rahman, M M, Widmalm, G, Holme, T, Rahman, M, A.Weintraub (1996). Structural studies of the O-antigen from the lipoplysaccharide of Moraxella  catarrhalis serotype B, strain CCUG 3292. Carbohydr. Res 295:127-146.
18. Rahman, M,. Holme, T,. Jönsson, I,. and Krook, A,. (1995) Lack of serotype-specific antibody response to lipopolysaccharide antigens of Moraxella (Branhamella )catarrhalis. Eur. J. Clin. Microbiol. Infect. Dis.14:297-304.

19. Ann-Beth Jonsson, Motiur Rahman and Staffan Normark. (1995) Pilus biogenesis gene, pilC, of Neisseria gonorrhoeae: pilC1 and pilC2 are each part of a larger duplication the gonococcal genome and share upstream and down stream homologous sequences with opa and pil loci. Microbiol. 141:2367-2377.

20. Edebrink, P,. Jansson, P-E,. Rahman, M M,. Widmalm, G,. Holme, T,. and Rahman, M. (1995) Structural studies of the O-polysaccharide from two strains of Moraxella  catarrhalis serotype C. Carbohydr. Res. 266:237-261.

21. Edebrink, P,. Jansson, P-E,. Rahman, M M,. Widmalm, G,. Holme, T,. Rahman, M,. and A.Weintraub. (1994) Structural studies of the O-antigen from the lipopolysaccharide of Moraxella (Branhamella) catarrhalis serotype A (strain ATCC 25238). Carbohydr. Res. 257:269-284.

22. Jönsson, I,. Holme, T,. Krook, A,. Rahman, M,. and Thorén, M. (1992) Variability of surface-exposed antigens of different strains of Moraxella catarrhalis. Eur. J. Clin. Microbiol. Infect. Dis. 11: 919-922.

C.  Research Support. List selected ongoing or completed (during the last three years) research projects (federal and non-federal support). Begin with the projects that are most relevant to the research proposed in this application. Briefly indicate the overall goals of the projects and your role (e.g. PI, Co-Investigator, Consultant) in the research project. Do not list award amounts or percent effort in projects. 
Ongoing research projects:

As Principal investigator:

1. Epidemiology and etiology of sexually transmitted infections/reproductive tract infections and antimicrobial susceptibility surveillance of N. gonorrhoeae in Bangladesh (USAID) 2000-2003.

2. Molecular analysis of virulence genes of Helicobacter pylori and identification of genotypes 

associated with overt disease in Bangladeshi population SIDA/SAREC. 2002-2005 
      As Co-Principal  investigator:

1. Antimicrobial Resistance Surveillance (AMR) for selected pathogens in Nepal (USAID). (2001-2003)

2. Strategies to improve management of Reproductive Tract Infections (RTIs) and Sexually Transmitted Disease (STD) 2000-2002 (USAID).

3. Combined interventions against low birth weight in Bangladesh 2000-2005 (UNICEF & NIH).

Completed research projects:
As Principal investigator:

1. Field evaluation of multiplex PCR based diagnosis for control and prevention of sexually transmitted infection/reproductive tract infection among the commercial sex workers. Ministry of Science and Technology, Govt. of Bangladesh (1999-2001).

2. Prevalence of treatment failure due to ciprofloxacin and ceftriaxone in gonorrhea among Bangladeshi female sex workers. (1999-2000) SDC.

3. Prevalence of sexually transmitted infections among female sex workers in Dhaka city. ICDDR, B (USAID). 

4. Prevalence of Bacterial vaginosis (BV) among pregnant women in Bangladesh ICDDR, B. (USAID) 

5. Molecular   characterization of  Helicobacter   pylori   strains isolated  from patients with duodenal ulcer, gastric  cancer  and asymptomatic carrier. SIDA/SAREC (1999-2001).

6. Molecular characterization of Neisseria gonorrhoeae isolated from commercial sex workers in Bangladesh. (1997-1998) (USAID).

Co-Principal investigator:

1. Studies on virulence of Vibrio cholerae O139 Bengal. SIDA/SAREC (1999-2001)

2. Surveillance of invasive Haemophilus influenzae (Hi) and Streptococcus pneumoniae (Spn) disease in Bangladeshi children and the antimicrobial susceptibility resistance and serotype pattern of Hi and Spn isolates in Bangladesh (USAID). 

3. Prevalence and risk factors for STDs among residents at Tejgaon truck stand. SDC (1999-2000).

4. Genital ulcer disease in Dhaka, Bangladesh: diagnosis, ulcer healing and immune response (BADC) (2000-2001).

	BIOGRAPHICAL 
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Provide the following information for the key personnel in the order listed for Form Page 2.

Follow the sample format for each person. DO NOT EXCEED FOUR PAGES.

	

	NAME 

G.  BALAKRISH NAIR


	POSITION TITLE

Associate Director and Head

Laboratory Sciences Division

ICDDR,B

Mohakhali, Dhaka-1212

Bangladesh

Fax : 880-2-8812529

Phone: 880-2-9886464 (Off); 9881090 (Res)

Email: gbnair@icddrb.org

	EDUCATION/TRAINING  (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)

	INSTITUTION AND LOCATION
	DEGREE

(if applicable)
	YEAR(s)
	FIELD OF STUDY

	Loyola College, Madras University, India
	B.Sc
	1973-75
	Zoology, Chemistry and 

Botany.

	Centre of Advanced  Study in Marine, Biology, Annamalai University, India
	M.Sc
	1975-77
	Marine Biology. 



	Centre of Advanced  Study in Marine Biology, Annamalai University, India
	Ph.D

	1978-82
	Marine Microbiology




NOTE: The Biographical Sketch may not exceed four pages. Items A and B (together) may not exceed two of the four-page limit.  Follow the formats and instructions on the attached sample. 

D. Positions and Honors. List in chronological order previous positions, concluding with your present position. List any honors. Include present membership on any Federal Government public advisory committee.

	Associate Director
	Dec 13 to date
	International Centre for Diarrhoeal Diseases, Bangladesh (ICDDR,B)
	Full time research and Administrative Head of Lab. Sci. Division

	Acting Associate Director and Head
	Dec. 1, 2000- Dec 12. 01
	International Centre for Diarrhoeal Diseases, Bangladesh (ICDDR,B)


	Full time research and Administrative Head of Lab. Sci. Division

	Research  Microbiologist 
	Apr. 8 - Nov. 30,
2000
	
	Full time research

	Deputy Director, 
	Dec. 26, 1996 - Apr. 7, 2000
	National Institute of Cholera and Enteric Diseases (NICED) Calcutta, India
	Full time research work on Microbiology of Diarrhoeal Etiologies

	Sabbatical Leave
	Sept. 1, 1994 – June 26, 1995
	Department of Microbiology, Kyoto University, Kyoto, Japan
	Molecular Microbiology

	Assistant Director
	July 1, 1993 - Dec. 25, 1996
	NICED
	Research on Diarrhoeal Diseases

	Senior Res. Officer
	July 1, 1988 - June 30, 1993
	NICED
	Same as above

	Guest Research Fellow, Japan Health Sciences Foundation
	March 1, 1987 – March 31, 1988
	National Children’s Medical Research Center, Tokyo, Japan
	Research on Heat-stable enterotoxins of Vibrio cholerae

	Research officer
	Oct. 8, 1982 – June 30, 1988
	NICED
	Research on Diarrhoeal Diseases




· Awarded the Professor S.C. Mahalanobis Memorial Award on January 5, 1998 from the Physiological Society of India and deliver the Memorial Oration at the Indian Science Congress at Hyderabad.

· Awarded the Shanti Swarup Bhatnagar Award for excellence in Medical Sciences for the year 1998.

· Awarded Gold Medal on March 28, 1999 during the 3rd State Conference, Indian Association of Medical Microbiologists, West Bengal Chapter at the Calcutta School of Tropical Medicine, Calcutta.

· Elected as the Foreign Associate of the National Academy of Sciences, Washington DC, USA on April 30, 2002.

E. Selected peer-reviewed publications (in chronological order). Do not include publications submitted or in preparation.

(Publications of this year from 266 peer reviewed publications)

[2003]

Talukder, K.A.,  Z. Islam, M. A. Islam, D. K. Dutta, A. Safa, M. Ansaruzzaman, A. S. G. Faruque, S. N. Shahed,  G. B. Nair,  and D. A. Sack. 2003. Phenotypic and genotypic characterization of provisional serotype of Shigella flexneri 1c and clonal relationships with 1a and 1b strains isolated in Bangladesh. J. Clin. Microbiol. 41: 110-117.

Sack, R.B., A.K. Siddique, I. Longini, A. Nizam, M. Yunus, S. Islam, J.G. Morris, A. Ali, A. Huq, G.B. Nair, F. Qadri, S.M. Faruque, D. Sack and R.R. Colwell. 2003. A four year study of the epidemiology of Vibrio cholerae in four rural areas of Bangladesh. J. Infect. Dis. 187: 96-101.

Faruque, S.M., M. Mamurzzaman, I.M. Meraj, N. Chowdhury, G.B. Nair, R.B. Sack, R.R. Colwell and D.A. Sack. 2003. Pathogenic potential of environmental Vibrio cholerae strains carrying genetic variants of the TCP pathogenicity island. Infect. Immun. 71: 1020-1025.

Qadri, F., M.S. Alam, M. Nishibuchi, T. Rahman, N.H. Alam, J. Chisti, S. Kondo, J. Sugiyama, N.A. Bhuiyan, M.M. Mathan, D.A. Sack and G.B. Nair. 2003. Adaptive and inflammatory immune responses in patients infected with strains of Vibrio parahaemolyticus. J. Infect. Dis. (in press).

Khan, A., R.K. Nandi, S.C. Das, T.Ramamurthy, J. Khanam, T. Shimizu, S. Yamasaki, S.K. Bhattacharya, W. Chaicumpa, Y. Takeda and G.B. Nair. 2003. Environmental isolates of Citrobacter braakii that agglutinate with Escherichia coli O157 antiserum but do not possess the genes responsible for the biosynthesis of O157 somatic antigen. Epidemiol. Infect. (in press).

Colwell, R.R., A. Huq, M.S. Islam, K.M.A. Aziz, M. Yunus, N. Huda Khan, A. Mahmud, R.B. Sack, G.B.Nair, J. Chakraborti, D.A. Sack and E.Russek-Cohen. 2003. Reduction of cholera in Bangladesh villages by simple filtration. Proc. Natl. Acad. Sci. (USA) 100:1051-1055.

Faruque, S.M., M. Kamruzzaman, Asadulghani, D.A. Sack, J.J. Mekalanos and G.B. Nair. 2003. CTX(-independent production of the RS1 satellite phage by Vibrio cholerae. Proc. Natl. Acad. Sci. (USA) 100: 1280-1285.

Faruque, S.M., D.A. Sack, R.B. Sack, R.R. Colwell, Y. Takeda and G.B. Nair. 2003. Emergence and evolution of Vibrio cholerae O139. Proc. Natl. Acad. Sci. (USA) 100: 1304-1309.

Sur, D., S.K. Niyogi, S. Sur, K.K. Datta, Y. Takeda, G.B. Nair and S.K. Bhattacharya. 2003.  Emergence of multi-drug resistant Shigella dysenteriae type 1 in eastern India – are these forerunners of a new epidemic strain? Emerging Infectious Diseases 9: 404-406.

Chaudhuri, S., A. Chowdhury, S. Datta. A.K. Mukhopadhyay, S. Chattopadhya, D.R. Saha, G. Dhali, A. Santra, G.B. Nair, S. Bhattacharya, and D.E. Berg. 2003. Anti-Helicobacter pylori therapy in India: Differences in eradication efficiency associated with particular alleles of vacuolating cytotoxin (vacA) gene. J. Gastroenterol. Hepatol. 18: 190-195. 
Nato, F., A. Boutonnier, M. Rajerison, P. Groshean, S. Dartevelle, A. Guenole, N.A. Bhuiyan, D.A. Sack, G.B. Nair, J.M. Fournier, and S. Chanteau. 2003. One-step immunochromatographic dipstick tests for rapid detection of Vibrio cholerae O1 and O139 in stool samples. Clin. Diag. Lab. Immunol. (in press).

Amita, S.R. Chowdhury, M. Thungapathra, T.Ramamurthy, G.B. Nair and A. Ghosh (2003). Class 1 integrons and SXT elements in El Tor strains isolated before and after 1992 Vibrio cholerae O139 outbreak, Calcutta, India. Emerging Infectious Diseases. (in press). 

Rahman, M., A.K. Mukhopadhyay, S. Nahar, S. Datta, M.M. Ahmed, S. Sarker, I.M. Masud, L. Engstrand, M.J. Albert, G.B. Nair and D.E. Berg. 2003. DNA-level characterization of Helicobacter pylori strains from patients with overt disease and with benign infections in Bangladesh. J. Clin. Microbiol. (in press). 

Ramamurthy, T., S. Yamasaki, Y. Takeda, and G.B. Nair. 2003. Vibrio cholerae O139 Bengal: odyssey of a fortuitous variant. Microbes and Infection (in press).

Datta, S., A. Khan, R.K. Nandy, M. Rahman, S. Chattopadhyay, S.C. Das and G. B. Nair. 2003. Environmental isolates of Aeromonas hydrophila harboring silent cagA gene of Helicobacter pylori. Appl. Environ. Microbiol. (in press). 

Datta. S., S. Chattopadhyay, G.B. Nair, A.K. Mukhopadhyay, J. Hembram, D.E. Berg, D.R. Saha, A. Khan, A. Santra, S.K. Bhattacharya, and A. Chowdhury. 2003. Virulence genes and neutral DNA markers of Helicobacter pylori isolated from different ethnic communities of West Bengal, India. J. Clin. Microbiol. (in press).
C. Research Support. List selected ongoing or completed (during the last three years) research projects (federal and non-federal support). Begin with the projects that are most relevant to the research proposed in this application. Briefly indicate the overall goals of the projects and your role (e.g. PI, Co-Investigator, Consultant) in the research project. Do not list award amounts or percent effort in projects. 
1. Project Title : Antimicrobial Resistance Surveillance in Nepal



P.I.  Dr. G. Balakrish Nair      Donor:  USAID, Nepal         

US$  213,704


Starting Date : 01-01-1999   Ending Date 31-12-2003

2. Project Title: Genetic variants of Vibrio cholerae 0139 Bengal and development of a vaccine against V. cholerae 0139



P.I. Dr. G. Balakrish Nair         Donor : SIDA/SAREC        

US$251,593



Starting Date: 01.01.2002         Ending Date : 31-12-2004

3. Project Title: Evaluation of laboratory assays for the rapid diagnosis of Vibrio cholerae infection in Dhaka, Bangladesh



Co P.I. Dr. G. Balakrish Nair         Donor : CDC        


US$72,021



Starting Date: 01.01.2003         Ending Date : 31-12-2003
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	Detailed Budget for Studies of Mucosal and Systemic Immune Responses in Helicobacter pylori Subjects - Fqadri, ICDDR,B-
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Personnel
	Position
	Rate
	Effort %
	Ist year
	2nd year
	
	
	
	
	
	
	

	 
	
	
	
	US$
	US$
	
	
	
	
	
	
	

	Dr. FQadri 
	Sen.Scient
	9255
	10%
	11,106
	11,662
	
	
	
	
	
	
	

	Dr. P. K. Bardhan
	Asso. Scientist
	1571
	10%
	1,886
	1,961
	
	
	
	
	
	
	

	Md. Taufiqur Rahman Bhuiyan 
	Postgraduate fellow
	
	100%
	4,140
	4,140
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	Erika Stromberg
	Postdoctoral student
	Paid by Goteborg University, Sweden
	 
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	Dr. Miah Masud Ahmed
	
	
	5%
	
	 
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	Dr. Matiur Rahman
	Ass. Scientist
	1135
	10%
	1,362
	1417
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	Subtotal
	
	
	
	18,494
	19,180
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	Media and H. pylori supplements
	
	
	700
	500
	
	
	
	
	
	
	

	Disposable endoscopy megabyte forceps 
	
	
	2500
	1500
	
	
	
	
	
	
	

	Histopathological charges
	
	
	
	1300
	750
	
	
	
	
	
	
	

	Cryopreservation of biopsies including liquid nitrogen charges
	
	700
	500
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	Subtotal
	
	
	
	5,200
	3,250
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	Endoscopy charges
	
	
	
	600
	300
	
	
	
	
	
	
	

	Local travel
	
	
	
	500
	300
	
	
	
	
	
	
	

	Drugs
	
	
	
	800
	400
	
	
	
	
	
	
	

	Patient wage compensation
	
	
	300
	200
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	Subtotal
	
	
	
	2200
	1200
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	Supplies and materials
	
	
	
	
	 
	
	
	
	
	
	
	

	Immunoreagents,antibodies, Tissue culture buffers
	
	12,000
	5,000
	
	
	
	
	
	
	

	Food charges etc for study subjects
	
	
	800
	500
	
	
	
	
	
	
	

	 
	
	
	
	 
	 
	
	
	
	
	
	
	

	Subtotal
	
	
	
	12,800
	5,500
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	Publication
	
	
	
	800
	500
	
	
	
	
	
	
	

	 
	
	
	
	 
	 
	
	
	
	
	
	
	

	Subtotal
	
	
	
	800
	500
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	TOTAL DIRECT COST
	
	
	
	39,494
	29,630
	
	
	
	
	
	
	

	 
	
	
	
	
	 
	
	
	
	
	
	
	

	INDIRECT COST (25%)
	
	
	
	9,874
	7,408
	
	
	
	
	
	
	

	TOTAL PROJECT COST(ICDDRB)
	
	
	49,368
	37,038
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Total 2 years
	
	86,405
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	

	
	
	
	Total 2 years
	
	57,945
	
	
	
	
	
	
	


Budget Justifications

The budget includes costs for personnel, activities for study subject recruitment, endoscopic charges and other costs for patient studies, costs for  immunological reagents and supplies.

Other support- for PI

1. Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh Funding Sida-SAREC (ending 2005)

2. Immune response to V. cholerae in Bangladesh (NIH/ICTDR, Ending 2005)
3. Phase I/II safety and immunogenicity studies of Peru 15, a live attenuated oral vaccine candidate for Vibrio cholerae O1 in Bangladeshi volunteers both adults and children (Funding Domi, Ending 2004).

Ethical Assurance for Protection of Human Rights:

Signed consent will be obtained from the study subjects (appendix 3). The duodenal ulcer patients and asymtomatic subjects will be kept in the clinic for 3-4 hours after the endoscopic examination 

as is the routine practice. The information obtained in this study will be kept confidential and will only be given to the study subject. Data will be kept in a locked cabinet and will only be available to the PI and the Co-PI of the study. 

                           Check List


            After completing the protocol, please check that the  following selected items have been included.

1.  Face Sheet Included                            

2.  Approval of the Division Director on Face Sheet   


3.  Certification and Signature of  PI on Face Sheet, #9 and #10


4.  Table on Contents

5. Project Summary 


6.  Literature Cited


7. Biography of Investigators

8.  Ethical Assurance


9.  Consent Forms


10.  Detailed Budget 

Response to the Reviewers comments:

Reviewer 1

1. The infection rate for H. pylori  in the different age group has been corrected (

2. As suggested the stool antigen test for H. pylori   patients will not be carried out in patients with duodenal ulcer and necessary changes have beenmade in the project. 

3.In our experience we feel we need to test the asymtomatic group for H. pylori since in our experience we have found people may be negative for the bacteria.

4.There will not be any obvious benefit for the control subjects and they will be requested to participate in the study. However if subjects are  found to be positive for H. pylori they will be counseled by the clinician so that they will be aware that they are infected with the bacteria and the consequences of such infections.

5.The informed consent process will occur before the collection of the stool test.

6.The patients from DMCH will be referred to ICDDR,B as soon as possible and

the endoscopy examination carried out and biopsies taken. The therapy will be started as quickly as possible after this.

7.The part on the endoscopic examination and collection has been made more clear now (Research Design and Methods Section; page10).

8. Only patients with duodenal ulcer will receive eradication therapy (page 12)

9. The laboratory procedures have been written in more detail as was suggested 

(page 11).

10. The H. pylori antigens that will be tested have now been inserted (page 12).

11. The budget is somewhat low since part  of the personnel cost will be paid from the Goteborg Univesity, Sweden. The endoscopy charges at ICDDR,B is around US$15.00

12. Consent form has been made simpler as was suggested. In the consent form duodenal ulcer has been replaced by more simple terms that are easy to understand by the study subjects (page 45).

13. Necessary points have been added to the consent form regarding the duration of the study, risk involved, and medication for the endoscopic examination, and the compensation that will be given for lost wages.

 The study subjects will not themselves spend anything. The medications for the eradication of H. pylori will also be given free of charge. The clinicians will follow up the patient as part of the routine follow up but not as part of the study.

Reviewer 2.

There were no comments for making changes.

Appendix 1









        Recruitment



Appendix-2

                                                 Analyses of samples

Stool- Diagnosis for  H. pylori
Biopsy- Duodenal and antral 

1. Histopathology- paraffin section, Immunohistochemistry-frozen section for cytokines and CD markers (CD4, CD8, CD19, CD25) and CTLA-4

2. T cell studies- CD3, CD4, CD8, CD25, CTLA-4, perforin, CD19 and CD56

3. Culture for H. pylori
Blood
 PBMC: T cell studies - CD4, CD8, CD25, CD19, CD56, CTLA-4, and perforin 

 Plasma: Immune response to a battery of purified antigens of H. pylori antigens using ELISA.
APPENDIX 3

International Centre for Diarrhoeal Disease Research, Bangladesh

                                      Voluntary Consent Form

Title of the Research Project  Studies of mucosal and systemic immune responses in  Helicobacter pylori infected Subjects 

           Principal Investigator: PI- Firdausi Qadri, Co-PI- P.K. Bardhan

Before recruiting into the study, the study subject must be informed about the objectives, procedures, and potential benefits and risks involved in the study. Details of all procedures must be provided including their risks, utility, duration, frequencies, and severity. All questions of the subject must be answered to his/ her satisfaction, indicating that the participation is purely voluntary. For children, consents must be obtained from their parents or legal guardians. The subject must indicate his/ her acceptance of participation by signing or thumb printing on this form.

CONSENT FORM FOR  STUDY SUBJECTS – Collection of  stool, blood, duodenal and antral biopsies  

                                         IMMUNE RESPONSE STUDIES TO HELICOBACTER  PYLORI
We are carrying out research on Helicobacter pylori at ICDDR,B , on  a germ that can cause peptic ulcer and injury to the stomach in people.   In the greater interest of the country, people and humanity, we hope you will agree to take part in this research.

For this purpose, you will be asked to give us a stool sample once at the beginning of the study (5 gm) which we will test for Helicobacter pylori.  If  you are positive for the germ,  you will be examined by an instrument called the endoscope. We will examine the interior of your stomach and the upper part of your small intestine, the  duodenum, through a narrow, flexible tube-like instrument called endoscope which will  be introduced through your mouth.  This instrument has a tube which will be passed through your mouth to examine the stomach and intestine. Your throat will be sprayed with a drug to minimize mild pain and discomfort during introduction of the tube. Bleeding, usually minor, may occasionally occur from the site of biopsy, and there is a rare possibility of intestinal perforation during endoscopy. However, the chances of intestinal perforation are very small when the procedure is performed by an well-experienced person like the investigators of this study. We will remain very careful to prevent such complications, and will provide best possible treatment should any of them occur, at no cost to you. We will also take appropriate measures for prevention of introduction of infection during the procedure. During this examination, five pieces of biopsies (about the size of mustard seeds) will be taken from your stomach and five from your intestine.  Although the procedure should not be harmful, you will be kept under observation for 3‑4 hours after the endoscopic  examination.

You will, however, not feel any pain or suffer any harm as a result of this and will only be examined once by this instrument and biopsies will be taken only once, at the beginning of the study.

We will also take 10 ml of blood (about 2 teaspoon) from  you  to study  the immune response to this germ. 

You are to decide if you want to participate in the study, and you can withdraw from the study at any time that you wish to.

We will compensate for any wage loss and travel costs that you may incur while participating in this study. We will give you the endoscopy and the histopathological report. If you are infected, and you have peptic ulcer we will also give you the medication for the eradication of the germ.

If you agree to participate in this study, please put your signature or your left‑thumb impression at the specified space below.

Thank you for your cooperation.

──────────────────────────────────                         ───────────────────

Signature or left‑thumb impression                                Date

of the study subject  

──────────────────────────────────                         ───────────────────

Signature of witness                                              Date

──────────────────────────────────  

──────────────────────────────────

Signature of investigator                                         Date                                 ───────────────────
Abstract Summary

Available reports indicate that the prevalence of Helicobacter pylori in the Bangladeshi populations as in several other developing countries is high, probably over 80% of the adult harboring the infections. Antibodies to H. pylori are demonstrable in almost all adult subjects. Studies have shown that the bacteria colonize the human gastric mucosa and also areas of gastric metaplasia in the duodenum. Athough the bacteria almost always cause histological gastritis the great majority of the infected subjects remain asymptomatic carriers without clinical symptoms. However, approximately 15% of those infected develop symptoms such as duodenal ulcers, MALT lymphoma or gastric adenocarcinoma. Colonization of the mucosa leads to a local infiltration of neutrophils, eosinophils, macrophages as well as of T-and B cells specific for H. pylori antigens. In addition, circulating H. pylori-specific T- and B cells are also induced by the infection in most individuals. Despite the vigorous immune response, the host is usually unable to clear the infection  persists for life. Recently, the presence of regulatory T cells (Treg) expressing CD4 and high levels of CD25, i.e. CD25high, was demonstrated in humans. These cells can suppress the proliferation and cytokine production by both CD4+ and CD8+ T cells, probably via a cell-cell contact dependent mechanism. To mediate suppression, CD4+CD25high Treg have to be activated through their T cell receptor. Strains isolated from Swedish individuals with DU and AS subjects show differences in antigen expression. Furthermore it has recently been shown that the DU patients have lower epithelial cytokine levels in the duodenum as compared to the AS carriers. Therefore, one might speculate that the lower local immune response in the DU patients may lead to an increased bacterial colonization giving higher concentrations of putative bacterial tissue-damaging factors which in turn may contribute to ulcer formation. However, very little is known about the natural history of this infection in Bangladesh and also regarding mucosal immunity and defense against this organism. For this reason we would like to study H. pylori infected adult subjects that have duodenal ulcer as well as those that are asymptomatic and understand if in the Bangladeshi subjects to understand if a down-regulated mucosal immune response may be involved in ulcer formation. We plan to study 50 adult males and females (25 symptomatic patients with duodenal ulcer and 25 asymptomatic subjects). However we may need to screen 50 symptomatic and 35 aymptomatic subjects to obtain 25 subjects in each group in the study. The symptomatic subjects will be recruited from the Dhaka Medical College Hospital and asymptomatic subjects will be individuals recruited from the community around Dhaka city who have no history of gastrointestinal disease or symptoms but are positive for diagnostic stool test for H. pylori. Informed written consent will be obtained from the subjects. Stool, blood and collection of duodenal and antral biopsies will be collected from the study subjects at one time point only. We will collect about 5 g of stool, 10 ml of blood and 5 pieces of duodenal and 5 pieces of antral biopsies from each study subject. Samples will be collected at one time point only.

Clarification of other points (as required in the attached list) are as follows:

1. Only adult study subjects with H. pylori infection with symptoms of duodenal ulcer  or those without duodenal ulcer will be enrolled in the study. Only subjects who give voluntary consent will be enrolled in the study.

2. Methods used have little chance of physical risk, as these are routine clinical procedures.

3. Since blood will be collected there is little risk, other than physical discomfort or bruising at the site of puncture. In addition biopsies will be collected and to reduce any discomfort  the study subject’s throat will be sprayed with a drug to minimize mild pain and discomfort during introduction of the tube. Bleeding, usually minor, may occasionally occur from the site of biopsy, and there is a rare possibility of intestinal perforation during endoscopy. However, the chances of intestinal perforation are very small when the procedure is performed by an well-experienced person like the investigators of this study. We will remain very careful to prevent such complications, and will provide best possible treatment should any of them occur. Appropriate measures will be taken for prevention of introduction of infection during the procedure. Although the procedure is usually not harmful,  the study subject will be kept under observation for 3‑4 hours after the endoscopic  examination.
4. The small risk of bleeding from the biopsy site will be minimized since this will be performed by the experienced gastroenterologist in the study who will obtain the samples from the duodenal and antral sites.

5. The information regarding H. pylori infection will be available to the study subject but will be kept confidential in a locked cabinet. Signed informed consent will be obtained. 

6. NA

7. The study will give useful information on the immune response to H. pylori. The risks are minimal to the patients but the benefit to the subjects will be that they will know if they are infected with H. pylori and will be given treatment if necessary or given counseling if they are asymptomatic. The benefit however outweighs the risks and will help in the better understanding of the disease in subjects in the developing world.

8. Blood, feces and biopsies will be obtained.
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Study Subjects with clinical symptoms of  duodenal ulcer selected from Dhaka Medical College Hospital and asymptomatic subjects from around Dhaka city     





Stool samples for diagnosis of Helicobacter pylori from asymptomatic subjects





½ piece for culture








Subjects not recruited in this study





If positive





If negative





Collection of blood at one time point (10 ml)





Endoscopic Examination of study subjects





½ piece for cryostat sections








½ piece for histopathological evalution





3½ piece for T- cell studies








Separate PBMC by Ficoll


And use for T cell studies





Use plasma for study of antibody responses to H. pylori antigens











5 pieces of biopsies form duodenum and 5 from antrum
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