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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. Motiur Rahman

Project Name: Molecular and biochemical analysis of intestinal microflora in severely malnourished children with cholera treated  with oral rehydration solution with and without amylase resistant starch.


Total Budget                                                                    Beginning Date                                       Ending Date

22910 $                                                                          1st Sept, 2004                                            31st August, 2005


Hypothesis: Treatment with ORS containing amylase resistant starch will increase the diversity of colonic microflora and reduce the duration of diarrhoeal illness. 
Objectives: ● To study the composition of gut microflora in severe malnourished children with cholera. 

● To study the change in gut flora in course of treatment with modified glucose, Rice and amylase resistant    starch ORS. 

● To study the relation of gut flora and short chain fatty acids in stool of severe malnourished children treated with modified glucose, Rice and amylase resistant    starch  ORS.  

● To study the type of short chain fatty acids produced in severe malnourished cholera children treated with ORS containing amylase resistant starch. 

Background:

In children with severe malnutrition the risk of death is increased by enteric infection. In the last ten years the treatment of  those children has been improved by the standardization of feeding and use of an oral rehydration solution (ORS) containing more potassium ( 40 mmol), less sodium (45 mmol) than in the standard ORS. At ICDDR,B there is an ongoing project by Dr. N H Alam (protocol # 2001-007) in CSD that tests the potential beneficial effect of adding an amylase-resistant starch (ARS) to an ORS specifically designed for severely malnourished children with cholera. The rationale for using ARS is that it may be metabolized in the colon by the residential microflora into short chain fatty acids (SCFA). Such a metabolism could be of major interest to those children for 3 main reasons: 1. Increase in water salvage in the colon, 2. Stimulation of colonic mucosa repair, and 3. Increase the availability of energy through colonic and hepatic metabolism of SCFA. The aim of the ongoing project is to test the clinical efficacy of such a treatment, with two main variable outcome: reduction of stool output and faster catch-up growth. The diversity of the colonic microflora is the basic point which is very effective in metabolizing  ARS into SCFA and starting of the whole mechanism. In our current study we are planning to look  at the diversity of the colonic microflora of the children with cholrea treated with ORS containing ARS.

Material & methods:
Bacterial analysis will be conducted in stool samples as the best possible indicator of colonic bacteria. 7 fecal samples will be sequentially collected from 10 patients for each of the 3 treatment groups (modified glucose, rice, or ARS-ORS) from day zero (admission), to day 3 (end of acute phase), up to day 28 ( nutritional recovery). Each sample will be aliquoted in three containers, two containers will be kept at -20( C unprocessed and one sample will be processed for in situ hybridization and be kept at  -20( C until further utilization. Sample material will be tested  for (1). Number of bacteria using the universal EUB338 probe by fluorescent in situ hybridization. (2). Biodiversity using temporal temperature gradient gel elctrophoresis (TTGE) analysis of PCR products of  DNA material extracted from fecal sample. (3). Short chain fatty acid profile using a high pressure liquid chromatography. The results of the 3 parameters will be analysed as a function of time and treatments.
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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.


Treatment with ORS containing amylase resistant starch will increase the diversity of colonic microflora and reduce the duration of diarrhoeal illness.  

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).


 General Objectives:

To measure the quantity and biodiversity of colonic flora in children treated with ORS containing amylase resistant starch and compare with children treated with rice ORS and modified glucose ORS. 

Specific objectives:

● To study the composition of gut microflora in severe malnourished children with cholera. 

● To study the change in gut flora in course of treatment with modified glucose, Rice and amylase resistant    starch ORS. 

● To study the relation of gut flora and short chain fatty acids in stool of severe malnourished children treated with modified glucose, Rice and amylase resistant    starch ORS. 

● To study the type of short chain fatty acids produced in severe malnourished cholera children treated with ORS containing amylase resistant starch. 

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).

                                                                                                                                                                                          

The prognosis of severe malnutrition has been substantially improved with the use of nutritional therapy recommended by WHO. However there is one condition which is still life-threatening which, when the child has an additional intestinal infection, including cholera. In fact recommendation for severely malnourished children with cholera is not optimal (1). Cholera is a well-known form of diarrhoeal disease. It has long been known as a condition affecting many children in developing countries. However accurate health statistics remain scarce and it was not until the 1960s that diarrhoeal diseases were identified as a major cause of morbidity and mortality in children under five years of age. WHO estimates that malnutrition was associated with over half of all child deaths that occurred in developing countries in 1995. Among these, diarrhoeal diseases account for 19% of death ( Focus on Nutrition, The State of the Worlds Children, 1998. http://www.unicef.org/sowc98/silent.htm.).Malnutrition and diarrhoea are particularly closely linked : malnutrition increases the severity and duration of diarrhoea, and diarrhoea may cause malnutrition. Most cases of diarrhoea caused by V. cholerae can be treated adequately by giving a solution of oral rehydration salts (the WHO/UNICEF standard sachet) which is very effective in correcting dehydration and reducing mortality. Glucose and other solutes stimulate the absorption of sodium from the small intestine, a process that is not inhibited by cyclic nucleotides that modify processes for the active transport of sodium and chloride (2). 

Since diarrhoea is associated with further loss of weight and deficiency of macro- and micronutrients, early recovery as well as lessening severity from diarrhoea will help to prevent further weight loss and deficiency of these nutrients in severely malnourished children.  In addition, the severely malnourished children also have the depleted potassium stores and diarrhoea further depletes the potassium concentration (3). Early recovery from diarrhoea will prevent further deficits of potassium concentration. Present WHO-ORS, with 90 mmolar sodium, is effective and safe in correcting dehydration in severely malnourished children (4, 5). Several attempts have been made to improve it, including addition of potassium and other  minerals to replace the deficit associated with malnutrition aggravated with diarrhea. This lead to the conception of ReSoMal which is now recommended by WHO (6); however, the concentration of sodium is only 45 mmol/l which may not cover the stool losses in cholera. 

In a general context, which does not necessarily involves malnourished patients, one frequent comment about WHO-ORS is that it is not recognized as a drug by the patients or their family because it does not reduce the symptoms of diarrhea (7). Thus, among the many attempts to reduce the symptoms, the addition of amylase-resistant starch appears to be appealing for use in children with severe malnutrition.

The colon absorbs sodium against steep electrochemical gradients and can absorb up to about 5 L of fluid daily (8). The absorptive capacity of the colon can compensate, to a considerable extent, for the secretion of fluid from the small intestine in diarrhoeal disease (9). In cholera, in addition to such secretion, there is decreased absorption of fluid in the large intestine (10). A phenomenon that can be reversed by short chain fatty acids (11). Short chain fatty acids (SCFA) are produced in the colon by the bacterial fermentation of unabsorbed carbohydrates (12). Starch that is resistant to digestion by amylases in the small intestine is found in small quantities in many cereals and is a good substrate for colonic fermentation. The short chain fatty acids thus produced stimulate sodium and water  absorption in the colon, just like glucose activity in the small intestine (13). On the other hand, the epithelial cells of the colon utilize short chain fatty acids and get nutrients and energy, it also increase protein synthesis and improve use of oxygen by the colonic mucosa. Salivary amylase is important in initiating starch digestion from mouth. Pancreatic amylase take the charge of the further digestion when the partially digested starch enter into the duodenum. But the resistant starch cannot be degraded by these amylases anywhere. This can,  however, be  degraded by amylolytic enzymes formed by colonic bacteria. The metabolic products are further fermented to SCFAs by certain group of colonic bacteria. 

 Recently, amylase resistant starch (ARS) added to  standard WHO-ORS has been shown to reduce the duration and severity of diarrhoea in adults with cholera (14). ARS, which was fermented by the colonic bacteria produced SCFAs and this short chain fatty acids stimulated sodium uptake and water re-absorption. So, early recovery from diarrhoea  occur and this improves the appetite and food intake of the patient and subsequently causes faster growth and weight gain during the rehabilitation phase. In addition, a better recovery from malnutrition was achieved through the energy provided by the SCFAs  to the colon which was a side benefit to the malnourished children. So, the colonic microflora is responsible for the starting of the whole mechanism. 

The human gastrointestinal tract constitutes an enormously complex ecosystem that includes both aerobic and anaerobic microorganisms and this large population suggests to contain more than 500 species of bacteria. These organisms are not randomly distributed throughout the intestine, but rather reside in specific ecologic niches. The flora of the stomach and proximal small intestine differ significantly from that found in the terminal ileum and colon. In this habitat the anaerobic bacteria outnumber the aerobes by a factor of at least 3 to 5 log 10. The obligate and facultative anaerobic bacteria are of diverse genera and range over a wide spectrum of taxonomic types (15). 

One of the most important functions of the natural intestinal flora is prevention of infections. Protection against colonization of the intestinal tract with pathogenic bacteria is mediated by them and they also compete for essential nutrients with the pathogen (16). Through the production of antimicrobial compounds, volatile fatty acids, and chemically modified bile acids, gut bacteria also create a local environment that is generally unfavourable for growth of enteric pathogens (17). In addition a healthy protective microflora is related to nutritional status and sound immune system. The nutritional function of the large intestine arises from the metabolic activities  of the resident complex microbiota, which heavily populates (1010 –1011 cfu/g of contents) the organ. The indigenous microflora induces recruitment of lamina propria immune cells, which activate inflammatory or immune mechanisms during infection. When functioning well, the natural defense system of the body can prevent diarrhoea. But during the course of diarrhoea, the intestinal microflora is changed and pathogens become established. 

The current study aims at understanding the diversity of gut flora during cholera illness and after treatment with ORS containing amylase resistant starch among  malnourished children.

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). 

Study Site: This study will be conducted in Clinical Sciences Division & Laboratory Sciences Division of ICDDR, B as a part  of the project entitled “Oral rehydration Solution containing amylase resistant starch in severely malnourished children with watery diarrhea due to V. cholerae” , by Dr. N. H Alam, Protocol #  2001-007 (RRC Approval date 25.03.2001 and ERC Approval date 8.04.2001). We will use stool samples from the parent study.

Information from the parent study:  The parent study will continue up to 31st  December 2004. For the inclusion in the parent study weight/height <70% was taken as a standard criteria for severe malnutrition. 38 subjects are still to be enrolled. Stool samples are preserved at –200 C freeze. About 15-20 ml liquid stool sample is collected in the white plastic stool container in the parent study. Quantitative composition of ORS is given in appendix, page # 29. In acute phase the patients with dehydration will be given ORS according to the dehydration status and body weight (approximately 500 ml-1000 ml ORS) for 6-8 hours. After that ORS will be given to match stool and vomiting loss (500 ml to 1000 ml) over 24 hours. The ORS therapy will be continued until diarrhea ceased (usually 2-3 days). 

 All patients will receive erythromycine 50mg/Kg /24 hrs in 4 divided doses for     three days. As a routine practice in ICDDR,B hospital for severely malnourished children with cholera, they will receive two other antibiotics etc. Inj. Ampicillin @ 100mg/Kg/24hrs in 4 divided doses for 5 days and Inj. Gentamicin @ 5mg/Kg/24hrs in 2 divided doses for 5 days to correct any non apparent extra intestinal infection. Systemic antibiotics mean parenteral antibiotic. 
Recruitment of patients: 

The study will enroll 30 malnourished male and female children between 6 month to 5 years with cholera. Children will be classified into three groups: a) First group will be treated with modified glucose based WHO  ORS, b) Second group will be treated with modified glucose based WHO-ORS containing 50 g/L amylase resistant starch (Hi-maize, Starch Australia Limited, 170 Epping Road, Lane Cove NSW 2066, Australia) and c) Third group will be treated with modified rice based ORS. In addition all children will take antibiotic for cholera and also two systematic antibiotics. That is the standard treatment for severely malnourished children recommended by WHO. This treatment is being continued in the parent study.  We consider to study 10 children in each group. The amylase resistant starch which we are going to use belongs to the second category of Resistant starch (RS2). This category refers to native resistant starch granules like those typically found in bananas, raw potatoes and in high amylose maize starch. Same inclusion and exclusion criteria as mentioned in the main study will followed for the present study. 

Sample size: The present project is an exploratory study of the parent project. We have chosen the sample size (10 severely malnourished children with cholera in each group) arbitrarily.

 Specimen Collection:  We want to collect the stool sample from severly malnourished children with cholera on different time period i.e. on 0 hr (immediately after enrolment in the study), Day 1 (on the next day), Day  2, Day 3, Day  7, Day 21 and on Day 28. The stool sample up to day 7 will be collected during hospitalization. After discharge, stool sample on day 21 and day 28 will be collected from patients home.

Fixation of Fecal sample: Stored stool specimen will be kneaded mechanically for 5 min at 40 C to distribute the sample evenly. Portions of each stool (0.5g)  will be suspended in 4.5 ml of filtered sterile Phosphate Buffered Saline  (NaCl 130 mM, Na2HPO4 ​ 7 mM,   NaH2PO4   3 mM ,   pH 7.2) and vortex with a dozen of glass beads (4 mm dm) for at least 3 min to homogenize the sample.  The suspension will be centrifuged at 700 X g for 1 min to remove the debris. Then the supernatant will be fixed with Paraformaldehyde (PFA). 

It will be mixed with 4% (Wt/Vol) cold PFA made in PBS (not older than 24 hour) in a ratio of 1:3 and the mixture will be incubated at 40 C for 16 hours. The cells will be harvested by centrifugation, 12000 rpm, 2 min, 40 C  and washed twice with PBS solution to remove residual fixative, pelleted again and resuspended at a concentration of 108 to 109 cells per ml in cold (4°C) PBS/99% ethanol (50:50) in a ratio of 1:1 and stored at –20° until further utilization for in situ hybridization  (18, 19).
Measuring the total count of the Fecal Microflora :

Fixed samples will be hybridized with fluorescent rRNA-based oligonucleotide probes specific for the predominant bacterial groups present in the fecal microbiota.


Target group



  Probe

     
    

Reference


Bacteria 



Eub338




18

Negative control             
 
Non 338




20

 In situ hybridization

A 50 µl of fixed samples will be spreaded on sylanises –coated slides and allowed to air dry or can be placed in 35°C incubator for rapid drying. After dehydration the cells will be suspended in 0.1 ml of a solution containing 1 mg/ml egg white lysozyme in 100 mM Tris-Cl, 50 mM EDTA and incubated for 10 minutes at room temperature. Cells will be washed by hybridization buffer previously heated at 35°C and hybridized by 100 µl of hybridization solution containing indodicarbocyanin (CY3) labeled probe, EUB338-CY3 at a concentration of 4.5 ng/µl for 3 hours at 35° C humid and dark chamber. After washing in 100 µl of prewarmed washing buffer it will be incubated for 30 minutes at 37ºC in 100 µl of the same buffer. Cells will be washed by 100µl  distilled water and then dried. The slides will be then mounted with mounting media supplemented with 4’, 6- diamidino – 2- phenylindole dihydrochloride (DAPI). Image capture will be performed with a BX40 Olympus epifluorescence microscope fitted with mercury arc lamp. Fixed bacterial suspensions of Escherichia coli (ATCC 11775) strains will be used in each in situ hybridization run as positive controls for the respective probes. Subtraction of background fluorescence will be obtained using the antisence Non-Eub338 probe as negative control (21, 22. Modified by Prof. Philippe Pochart, CNAM).
Analysis of Short Chain Fatty Acids by HPLC:
In order to evaluate the mutual benefit between host and the microflora the SCFAs pattern may be determined. Aliquotes of 0.5 g of feaces should be suspended in 1 ml of water containing 100 µl of HCl (37%) and 3 ml of ethanol (96%). 5.0 ml of petroleum ether should be added in it and the mixture should be vigorously shaken for 10 minutes and will be followed by centrifugation for 5 min at 3000g. A 4.0 ml portion of organic layer should be transferred to a new tube and evaporated for at least 30 min at 45°C under a stream of nitrogen. The dried lipid extracts should be dissolved in 1.0 ml chloroform. 100 µl from this fatty acid suspension should be mixed with 3 ml of methanol and be neutralized with the KOH solution ( with the help of phenolphthalein as an indicator). Then it should be evaporated using nitrogen. 0.1 ml of 2 mM 18-crown-6 ether in acetonitrile and 0.1 ml of 4-bromophenacyl bromide should be added to the pellet. The mixture should be heated at 80°C for 15 min and will be mixed gently for several times. The vial should be cooled and be diluted to a larger volume of acetonitrile to adapt the response to the fatty acid concentration. The HPLC separation will be made using a C-18 column and a linear gradient of acetonitrile in acetonitrile/water (1/1, v/v) at 1 ml/min rate. UV detection should be done at 242 nm (23).  
Temporal Temperature Gradient gel Electrophoresis (TTGE) analysis of PCR Products:

Total DNA will be extracted from the frozen fecal samples as described earlier (24, 25). Regions located between positions 350 and 788 of 16S rRNA genes will be amplified using PCR with an Eppendorf Master Cycler Gradient 96 Temperature Cycler.  PCR products will be then separated  according to their GC content using TTGE (Temporal Temperature Gradient gel Electrophoresis) by loading onto an 8% polyacrylamide gel prepared from 40% [Wt/Vol] acrylamide – N, N’-methylenebisacrylamide stock, 37.5:1 and containing 7M urea. TTGE may be performed on a Dcode Universal Mutation Detection System (Bio-Rad Laboratories, Hercules, Calif.) for over night  at  70V. The temperature of the gel system will be programmed to increase by 0.20C per hour from a starting temperature of the running buffer (1.25 X Tris-Acetate EDTA buffer, pH 8.3) at 660C until the final temperature of 700C will be reached . After cooling down, the gel can be stained with SYBR Green nucleic acid gel stain I (Amresco) and be visualized using an UV transilluminator. Image can be saved by photography (26. Modified by Prof. Philippe Pochart, CNAM)).
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 equipment 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).  


The study will be carried out in Laboratory Sciences Division and Clinical Sciences Division of ICDDR, B, Dhaka, Bangladesh and in Chaire de Biologie, CNAM, Paris, France. LSD has all necessary equipments for caring out the research.  Incubation facilities and instruments for molecular biology is available at LSD. We have received one DCode Universal Mutaion Detection System for TTGE analysis of PCR products in LSD and also have the Liquid Chromatograph for analysis of short chain fatty acids. An Epifluorescens Microscope is available in LSD that can be used in FISH experiment. 
Data Analysis


Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other professionals. Specify what statistical software 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).

Fluorescent in situ hybridization analysis:

We shall count the number of total bacteria per ml in sample collected on different sampling dates. Then taking groups and time as major sources of variation an analysis should be done. The analysis will be extended combining different groups ie., with and without amylase resistant starch ORS. The hypothesis is that the number of bacteria should be low in the acute phase of diarrhea. It will increase with time. In addition, we anticipate that the recovery may be faster in patients receiving ARS. 

TTGE gel electrophoresis

To compare the different band profile of every gel, an analysis strategy would be taken place. First the number of bands should be checked in every lane. From this counting we can make an assumption about the diversity of bacteria in every sample of a choleratic child. Then the molecular distance of each sample collected on time zero and on different time period ( ie. Sick phase and healthy phase )  should be determined. For this, the relative migration of each band should be calculated. To evaluate the similarity and dissimilarity of every sample we would utilize here the index of Sneath/Jaccard (27) :

                                        
SAB = nS+ / (nS+  +  nd )

                                        
SAB :  Similarity coefficient between A and B 

                                                            

nS+ :  Number of similar characteristics

                                        
nd   :  number of different characteristics

This index is usually utilized in phylogeny to measure the similarity between two DNA sequence. In our study we will use the similarity coefficient to measure the distance with the following formula : D = 1 -  SAB  . The evolutionery pattern can be seen by plotting a graph using distance and sample number. Comparison should be done within and between different groups. The recently developed Diversity Database of Quantity One Software from Bio Rad Laboratories can be used to do this analysis in a computerized way.

HPLC analysis:
Using this method we shall first separate the different short chain fatty acids in stool sample from cholera children and will measure it’s concentration per ml. Then we shall compare the type and amount of SCFAs within and between different treatment groups. The hypothesis is that the SCFA profile will follow the increase in number of bacteria, and possibly biodiversity.  

Ethical 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.

We will be using part of the stool specimen collected in the main study. The study will not interfere with the management and treatment of the patients and none of the procedures will be harmful.

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.


No animal will be used in the study.

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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Dissemination and Use of Findings

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.

It is hoped that the information generated from this study will result in better understanding of the role of modified ORS in cholera illness.  This study will generate knowledge to understand the role of intestinal microflora in cholera and it will generate valuable information regarding biodiversity of intestinal microflora in healthy and cholera patient and will open a new or modified treatment guidelines for the management of cholera diseases of healthy and malnourished children. The results of this study will be disseminated in international journals and in international conferences.

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 study is a collaborative arrangement among ICDDR, B, Dhaka, Bangladesh, CNAM, Paris, France and University of Dhaka.

We will use stool specimens collected in the study entitled “Oral rehydration Solution containing amylase resistant starch in severly malnourished children with watery diarrhea due to V. cholerae” and this is an ongoing project in Clinical Sciences Division at ICDDR,B. 

In situ hybridization analysis will be done in LSD as we have one Epifluorescence Microscope here. RTI/STI laboratory in LSD has the DCode Universal Mutation Detection System for TTGE analysis of PCR products for assuming the biodiversity of this complex ecosystem. Liquid chromatography for analysis of short chain fatty acids in the fecal material can also be done in LSD. 

Through this project the investigators of CNAM, France will interact closely with the investigators of Lab. Sciences Division, ICDDR,B , Bangladesh by transferring recently adapted techniques for analysis of biodiversity of colonic microflora and this will help to build and sustain a long-term institutional tie between these two institutions. The proposed research project will provide a valuable training for at least one young Bangladeshi scientist, who it is hoped will use the project as the basis for a Ph.D thesis.

Part of the HPLC experiments will be done at Dhaka University.

Biography of the Investigators


Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page for each investigator.


1    Name


:

2    Present position

:

3    Educational  background
:

       (last degree and diploma & training

          relevant to the present research proposal)

List of ongoing research protocols  

(start and end dates; and percentage of time)

4.1.   As Principal Investigator
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4.2. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


4.3.   As Co-Investigator  


	Protocol Number
	Starting date
	Ending date
	Percentage of time

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


5   Publications 

	Types of publications
	Numbers

	a)   Original scientific papers in peer-review journals                               
	

	b)   Peer reviewed articles and book chapters                                                               
	

	c)   Papers in conference proceedings
	

	c)  Letters, editorials, annotations, and abstracts in peer-reviewed               journals  
	

	d) Working papers
	

	b)  Monographs
	


6    Five recent publications including publications relevant to the present research protocol

        1)

        2)

        3)

        4)

        5)         
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                                                                    APPENDIX

International Centre for Diarrhoeal Disease Research, Bangladesh

                                   Voluntary Consent Form


Title of the Research Project:            Molecular and biochemical analysis of intestinal microflora in severely malnourished children with cholera treated  with oral rehydration solution with and without amylase resistant starch.


Principal Investigator: Dr. G B Nair & Dr. Motiur Rahman


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.


See Appendix


Signature of Investigator/ or agents                                                                              Signature of Subject/ Guardian

 Date:                                                                                                                                   Date:

Continuation Sheet (Number each sheet consecutively)


Detailed Budget for New Proposal

Project Title: Molecular and biochemical analysis of intestinal microflora in severely malnourished children with cholera treated  with oral rehydration solution with and without amylase resistant starch.

Name of PI:  Dr. Motiur Rahman


Protocol Number:    2004-022                                         Name of Division: Laboratory Sciences Division

Funding Source:   Nestle Foundation             Amount Funded (direct): 22910 $              Total: 22910 $                   Overhead (%)


Starting Date:  1st September, 2004                Closing Date:   31st  August, 2005


Strategic Plan Priority Code(s):


	Sl. No


	            Account Description
	Salary Support
	US $ Amount Requested

	
	            Personnel
	       Position
	Effort%
	Salary
	1st Yr
	 2nd Yr
	3rd Yr

	
	Research Officer (Student Investigator)
	GS-5 (FT)
	100
	
	5400
	
	

	
	Laboratory Technician
	GS-4 (CSA)
	100
	
	3000
	
	

	
	Dr. Motiur Rahman, PI
	
	
	
	
	
	

	
	Dr. N.H. Alam, Co-PI
	
	
	
	
	
	

	
	Dr. G.B. Nair,Co-PI
	
	
	
	
	
	

	
	Prof. Azad Chowdhury, Co-Investigator
	
	
	
	
	
	

	
	Prof. J.F. Desjeux, Co-Investigator
	
	
	
	
	
	

	
	Prof. Philippe Pochart, Co-Investigator
	
	
	
	
	
	

	
	Dr. Antonia Suau, Co-Investigator
	
	
	
	
	
	

	
	Prof. Mozammel Hoq, Co-Investigator
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	Sub Total


	8400
	
	

	
	
	
	
	

	
	Consultants
	
	
	
	
	

	
	Local Travel
	
	500
	
	

	
	International Travel
	
	
	
	

	             Sub Total                                                                                500

	

	

	             Supplies and Materials (Description of Items)

	
	Material DNA Extraction
	2368
	
	

	
	Primers and molecular biology reagents
	3742
	
	

	
	Reagents for stool fixation
	920
	
	

	
	HPLC Column
	300
	
	

	
	Office Stationary
	200
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Sub Totals
	7530
	
	


	
	Other Contractual Services
	
	
	

	
	Repair and Maintenance
	
	
	

	
	Rent, Communications, Utilities
	
	
	

	
	Training Workshop, Seminars
	
	
	

	
	Printing and Publication
	200
	
	

	
	Staff Development
	
	
	

	
	
	
	

	
	
	
	

	
	Sub Total
	200
	
	


	
	Interdepartmental Services


	1st Yr
	2nd Yr
	3rd Yr

	
	Computer Charges

	
	Pathological Tests
	
	
	

	
	Microbiological tests
	
	
	

	
	Biochemistry Tests
	
	
	

	
	X-Rays
	
	
	

	
	Patients Study
	
	
	

	
	Research Animals
	
	
	

	
	Biochemistry and Nutrition
	
	
	

	
	Transport
	
	
	

	
	Xerox, Mimeographs etc.
	
	
	

	
	Sub Totals
	
	
	

	
	Other Operating Costs
	
	
	

	
	Capital Expenditure
	
	
	

	
	Cost for running the validation of experiments  
	2500
	
	

	
	Freezer and others
	3780
	
	


TOTAL DIRECT COST







22910

Budget Justifications


Please provide one page statement justifying the budgeted amount for each major item.  Justify use of man power, major equipment, and laboratory services.


1. Salaries of personnel are requested according to the percentage of work of each person involved in the study.

2. Experimental costs are estimated as per reagents and chemicals and equipments cost.

3. Cost for running the validation experiments are needed to set up the experiments.

4. Local travel includes the charges for sending the patients to their home.

5.   Office stationery and printing & publication is requested for dissemination of study findings to popular journals. 

Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI or under consideration. (DO NOT EXCEED ONE PAGE FOR EACH INVESTIGATOR)


RTI/STI service delivery to FHI-BWHC clinics for Hotel Based Sex Workers in Dhaka. US $ 26,000. (2004)

Molecular analysis of virulence genes of Helicobacter pylori and identification of genotypes associated with overt disease (gastro duodenal ulcer, non ulcer dyspepsia and gastric cancer) in Bangladeshi population. 120,000 (2002-2005)



                           Check List


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

1.  Face Sheet Included         x            


2.  Approval of the Division Director on Face Sheet   
  x


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


4.  Table on Contents    x

5. Project Summary     x


6.  Literature Cited      x


7. Biography of Investigators      x


8.  Ethical Assurance            


9.  Consent Forms                  x


10.  Detailed Budget               x

To                        : 






Date: 

From                    : 

Subject                : 
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