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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. Pradip K. Bardhan


Project Name: 
Evaluation of CFTR inhibitors as antisecretory drugs in a rabbit model of live cholera infection

Total Budget  US $ 49,760   
Beginning Date: As soon as fund is available 


Ending Date: 12 months after starting


Acute diarrheal illness is a leading cause of mortality in children under five years of age, accounting for the deaths of 2-3.3 million children annually.  In developing countries, children under the age of five years may suffer more than 10 episodes of diarrhea each year, which is approximately a ten-fold higher incidence than in the developed world.  Mortality and morbidity from secretory diarrheas arise primarily from excessive fluid loss and severe dehydration, triggered by bacterial enterotoxin mechanisms that drive the massive intestinal secretion chloride through the CFTR chloride channel.   

The purpose of this proposal is to enable development of a pre-clinical rabbit model of live cholera infection at the ICDDR,B and to test two classes of small-molecule CFTR inhibitors: absorbed and non-abosorbed molecules, in this model for their efficacy in prevention of intestinal fluid secretion.  The results of this study will be used to inform the selection of compounds to progress into IND-enabling  pre-clinical studies to support the development of these novel anti-secretory agents for treatment of secretory diarrhea in developing countries.

In this research study we will evaluate two compounds of the absorbed (thiazolidinone) class and two non-absorbed (glycine hydrazide / malonic acid hydrazide) compounds in three pre-clinical model systems.  The first set of experiments will determine the potency of each compound (EC50) in inhibiting short-circuit current in rabbit intestinal strips.  The second set of experiments will determine the efficacy of the CFTR inhibitors in preventing intestinal fluid accumulation in response to dosing with live Vibrio cholerae in a closed rabbit intestinal loop model in vivo. The third set of experiments will aim to develop and validate a live Vibrio cholerae open loop rabbit model and.to evaluate the efficacy of the CFTR inhibitors in preventing intestinal fluid secretion in this model.

KEY PERSONNEL (List names of all investigators including PI and their respective specialties)


Name                                              
Professional Discipline/ Specialty                     
Role in the Project


1.  Dr. P.K. Bardhan
Internal Medicine/Gastroenterology
Principal Investigator

2.  Dr. S.E. Wilson
Drug Development/Medical Microbiologist
Co-PI

3.  Mr. K. M. Nasirul Islam
Veterinarian/Nutrition
Co-Investigator

4.
Prof. A. Verkman
Physiology/Cell & Membrane Biophysics
Co-Investigator

5.  Dr. David Brown
Drug Development/Medicinal Chemistry
Co-Investigator

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.


 To determine if novel systemically absorbed and/or non-absorbed small molecule inhibitors of the CFTR chloride channel inhibit fluid secretion in a open loop model of live cholera infection in rabbits.

The CFTR chloride channel has been shown to play a central role in chloride ion efflux and subsequent sodium ion and water loss in both cholera and ETEC infection.  Novel, potent and selective small molecule CFTR inhibitors have been identified and have demonstrated ability to reduce fluid accumulation in pre-clinical closed loop cholera toxin model systems.   However, cholera infection is associated with high purging rates, and although several potential drugs being developed for the treatment of severe secretory diarrhea (ETEC, Cholera) have performed well in pre-clinical closed loop animal studies, these results were not found to be predictive of clinical efficacy in Phase 2 POC studies. We hypothesize that one reason might be that fluid volume and flow rate (‘purging’) is higher in overt clinical infection and disease and closed loop animal models do not permit the critical impact of this key variable.  Increased purging may lead to significant washout of the drug from the intestine prior to adequate drug absorption.  We will develop the live bacterial (cholera) challenge model to induce a more severe form of disease in a whole animal model system which will permit the impact of purging to be evaluated on drug efficacy.  Moreover, we aim to compare the relative therapeutic ability of systemically absorbed versus non-absorbed molecules as the latter may provide significant safety advantages. 

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).


1. Evaluate efficacy of CFTR inhibitor compounds in a live cholera closed-loop rabbit model through measurement of fluid accumulation.

2. Develop and validate a live cholera open-loop rabbit model at ICDDR,B

3. Evaluate efficacy of CFTR inhibitor compounds in a live cholera open-loop rabbit model through measurement of fluid excretion, intestinal weight, and stool output 

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).


Significance and Rationale

This proposed work aims to test several small molecule inhibitors of the CFTR chloride channel for their ability to inhibit fluid secretion in an open loop rabbit model of live cholera infection.  The CFTR plays a key role in chloride ion efflux and intestinal fluid secretion induced by several diarrheal disease pathogens, including ETEC and cholera. Moreover novel CFTR inhibitors have demonstrated the ability to significantly reduce fluid secretion in pre-clinical closed-loop cholera toxin induced models of diarrhea. The data generated by these experiments will inform the selection of candidate novel anti-secretory drugs for progression into pre-clinical development IND-enabling studies.   

Background 

Acute diarrheal illness is the second leading cause of mortality in children under five years of age, accounting for the death of between 2 and 3.3 million children annually.  In developing countries, children under the age of five years may suffer more than 10 episodes of diarrhea each year, which is approximately a ten-fold higher incidence than in the developed world.  Up to 20% of diarrhea cases persist for longer than two weeks, and chronic or repeated bouts of childhood diarrheal diseases can cause further malnutrition, a compromised immune system, growth retardation and impaired cognitive development (Guerrant et al., 2002). In developing countries diarrheal diseases disproportionately affect infants and children under age two years and are most prevalent in the lowest income countries (Black et al. 2003). 

A small number of bacteria and viruses account for the majority of morbidity and mortality in infectious diarrhea. Recent epidemiological studies and consultations with clinical and epidemiological experts indicate that ETEC, cholera and rotavirus collectively account for approximately 80% of mortality in pediatrics under the age of two years in the poorest countries.  Children under the age of five years rapidly succumb to these pathogens, which cause massive intestinal fluid hypersecretion, leading to life-threatening fluid loss and electrolyte depletion. When diarrheal disease is untreated these effects lead to hypovolemic shock and rapid progression to death.  

Since implementation in 1980, Oral Rehydration Therapy (ORT) has significantly and progressively reduced deaths due to acute diarrheal disease. However, for reasons that remain unclear, progress reached a plateau about a decade ago.  Therefore, improvements in care are still urgently needed.  Important advances include the recent licensure of two vaccines against rotavirus, and announced plans to assess the vaccines’ effectiveness in developing world settings (Glass et al. 2006).  

Other potential interventions currently being studied include zinc and other nutritional supplements (Strand and Mathisen, 2005).  Data indicates that these interventions may affect mortality rates in the general population, but are generally agreed to have only a very small effect on fluid output during acute diarrhea episodes.  Therefore, development of an anti-secretory drug to be administered in combination with ORT has the potential to act synergistically to reduce death due to diarrhea disease through direct reduction of fluid output as well as through improved compliance with ORT regimens. 

Professor Alan Verkman, of the University of California, San Francisco, has used a high-throughput screen to identify inhibitors of CFTR.  This screen has identified two classes of small molecule CFTR inhibitors:  absorbed CFTR inhibitors which mediate activity act from the cytoplasmic facing surface and non-absorbed CFTR inhibitors that act within intestinal luminal via pore occlusion  (Thiagarajah et al. 2004, Muanprasat et al. 2004, Sonawane et al. 2004, Sonawane et al. 2006).  These molecules have demonstrated efficacy in reducing chloride secretion in several pre-clinical in vitro and in vivo models of secretory diarrhea.  The work described in this proposal aims to further evaluate several of these compounds in a open loop rabbit model of live cholera infection.   The data generated by these experiments will inform the selection of candidate novel anti-secretory agents for further progression into pre-clinical development IND-enabling studies. 

Secretory Diarrhea and the CFTR Chloride Channel

CFTR was identified in 1989 as the gene causing the genetic disease cystic fibrosis.  It is a member of the ATP-binding cassette (ABC) family of membrane proteins and functions primarily as a PKA-regulated chloride channel. CFTR is expressed in the apical membrane of enterocytes in intestine, epithelia in the airways, sweat duct, pancreas, testis, ovary, and uterus.  CFTR is thought to be the primary pathway for chloride ion and hence fluid secretion into the intestinal lumen.  Treatment of Cystic Fibrosis (CF) requires up-regulation or correction of CFTR chloride channel function whereas treatment of secretory diarrhea requires inhibition of CFTR function to prevent chloride ion efflux and hence fluid loss (Thiagarajah and Verkman, 2003).

There is strong evidence that the CFTR is the main route for apical membrane chloride ion secretion in response to both V. cholerae and ETEC enterotoxins.  Pharmacological inhibitors of CFTR inhibit fluid secretion due to STa (an ETEC enterotoxin) and CT (cholera toxin) stimulation in animal models (Thiagarajah et al. 2004) and cystic fibrosis mouse models carrying CFTR mutations are resistant to cholera toxin induced secretion (Gabriel et al. 1994).  In viral diarrheas such as rotavirus, the involvement of CFTR in intestinal fluid secretion is less certain. 

ETEC enterotoxins are classified as heat stable (STa and STb) or heat labile (LT), the latter being similar to cholera toxin (CT). CT and LT bind to and activate adenylate cyclase at the enterocyte membrane, causing up-regulation of intracellular cAMP levels.  Conversely, STa binds to enterocyte guanlylate cyclase and causes up-regulation of intracellular cGMP levels.   High levels of cAMP or cGMP within the cell activate kinases that then phosphorylate and open the CFTR chloride channel on the apical membrane, driving chloride ions into the lumen of the intestine.  This enhanced secretion of negatively charged chloride ions then drives Na+ and water secretion, causing diarrhea and leading to rapid dehydration. These well established secretory mechanisms indicate that CFTR inhibition may be of therapeutic value in infectious secretory diarrheas (Sanchez and Holmgren 2005, Al-Awqati 2002).
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Screening for CFTR Inhibitors

The Verkman laboratory at the University of California, San Francisco has developed state-of-the-art cell-based assays and in vivo pharmacological model systems to study the CFTR chloride channel (Ma et al, 2002; Thiagarajah and Verkman, 2003; Thiagarajah et al., 2004).  Professor Verkman has developed and validated specific CFTR chloride ion channel assays suitable for High Throughput Screening (HTS), patch-clamp assays for detailed mechanistic evaluation of compounds, and in vivo rodent models of diarrheal diseases based on challenge with enterotoxins.  

Using these assays, Professor Verkman and colleagues have identified two potent classes of CFTR inhibitors:  the thiazolidinones and the glycine hydrazides.  The thiazolidinone class binds to the CFTR’s cytoplasmic surface, and therefore require cellular and/or systemic absorption to inhibit CFTR function (Sonawane et al., 2005).  The glycine hydrazide series inhibit the CFTR channel on the luminal side and thus do not require systemic absorption for efficacy (Munanprasat et al., 2004; Sonawane et al., 2006).  These molecules significantly inhibit fluid secretion due to enterotoxins in both in vitro and in vivo model systems. The aim of this proposed work to evaluate these molecules in an animal model using live Vibrio cholerae as an intact pathogen.  

Summary

Diarrheal diseases are a leading cause of morbidity and mortality in children under the age of five in developing countries.  Current data suggest that the development of a safe, effective and affordable small molecule inhibitor of the CFTR chloride channel, which would be developed as an adjunct to ORT, has the potential to significantly reduce the impact of diarrheal disease in the world’s poorest regions.  Two classes of CFTR inhibitors are currently being developed:  absorbed CFTR inhibitors (thiazolidinones) and non-absorbed CFTR inhibitors (glycine and malonic acid hydrazides).  Testing these CFTR inhibitor molecules in an open loop rabbit model of live cholera infection will generate data that will inform the selection of candidate compounds for further progression into IND-enabling pre-clinical development evaluation for the development for use in treatment of secretory diarrhea.   

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). 


Design:  Pre-clinical evaluation of small molecule CFTR inhibitors in a live cholera rabbit model.

Study Site:  This research will be carried out in the Dhaka Hospital (ICDDR,B Research Laboratory)


Purpose of research:  To test two classes of small-molecule CFTR inhibitors, absorbed (thiazolidinones) and non-absorbed (glycine/malonic acid hydrazides), for their efficacy in prevention of intestinal fluid secretion in rabbit models of cholera.  Compounds will provided by the Verkman laboratory at UCSF.  Studies will be done at ICDDR,B.  Dr. Jay Thiagarajah, a former fellow from the Verkman laboratory, will assist in the experiments.  

Compounds to be tested:  Two compounds of the thiazolidione class (referred to as Thia-01 and Thia-02) and two compounds of the glycine hydrazide class (referred to as GlyH-01 and GlyH-02) will be tested.  These compounds are chemical analogues of CFTR inhibitors discovered by the Verkman lab by high-throughput screening.  They have been shown to be effective inhibitors of CFTR in CFTR-expressing cell culture models and in a closed intestinal loop model of cholera toxin-induced intestinal fluid secretion in mice and/or rats.

Two thiazolidonone compounds will be tested initially (Thia-01 and Thia-02).  Thia-01 is the reference compound CFTRinh-172, for which a considerable body of mechanistic, efficacy and pharmacology data have been collected as described above.  Thia-02 is a derivative of Thia-01, containing several modifications including a negatively charged tetrazolo substituent, designed and shown to have increased aqueous solubility (for oral administration) and comparable CFTR inhibition efficacy.

Two glycine/malonic acid hydrazide compounds will be tested initially (GlyH-01 and GlyH -02). GlyH is a polyethylene glycol – malonic acid hydrazide conjugate, based on compounds reported in Sonawane et al. (2006), this is non-absorbable and inhibits CFTR by an external pore occlusion mechanism.  Its inhibitory potency is under 500 nM and is highly water soluble. GlyH-02 is a lectin – malonic acid hydrazide conjugate with additional desirable properties compared to GlyH -01, including very high potency (50 nM) and resistance to washout.  These compounds have been shown to have antidiarrheal efficacy in a closed-intestinal loop models in mice.

Specific experiments

Inhibitor efficacy in a closed-loop model of cholera.  The purpose of this study is to determine efficacy of CFTR inhibitors in preventing intestinal fluid accumulation in response to live Vibrio cholerae in closed intestinal loops in rabbits.  Four-to-six closed loops will be created by sutures in rabbit mid/late jejunum.  Alternate loops will be injected with saline containing Vibrio cholerae, with other loops injected with saline alone.  Loop fluid accumulation at 5 hours will be measured.  Thia compounds will be administered systemically, by intravenous injection.  GlyH compounds will be administered together with saline solutions into loops.  Three doses of each compound will be tested, in duplicate.  Pending results, additional studies will be done in which compounds are given 4 hours before and 2 hours after Vibrio cholerae infusion.

Inhibitor efficacy in open-loop models of cholera.  The purpose of this study is to determine efficacy of CFTR inhibitors in preventing intestinal fluid accumulation in open intestinal models.  Vibrio cholerae will be administered orally to rabbits.  Body weight will be monitored, and intestinal fluid accumulation and Vibrio cholerae titer at a specific end time.  Initial studies will establish to end time and bacterial load.  Thia compounds will be administered orally vs. intravenously; GlyH compounds will be administered orally.  After establishing efficacy in initial experiments, two doses will be tested in triplicate.  In a second set of studies, to produce gross diarrhea, experiments will be done following cecal ligation.

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 at the Physiology Laboratory under the Clinical Sciences Division of the ICDDR,B. Rabbits to be used in these studies will be provided by the ICDDR,B vivarium. The present facilities of the hospital, the microbiology laboratory and the biochemistry laboratories under the Laboratory Sciences Division of the ICDDR,B are adequate for the purposes of this study. Test CFTR inhibitor compounds will be provided by IOWH under a Sponsored Research Agreement with Verkman/UCSF or BioFocus (UK), a medicinal chemistry service provider engaged in Lead Optimization activities for the IOWH Diarrheal Disease Program/CFTR Project.  Additional support will be provided by the Verkman/UCSF to conduct the non-GLP PK profiling of test compounds in rabbit studies using LC/MS analysis.
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).


Data will be expressed as water secretion/cm of intestine. Comparisons will be made between the different doses of the candidate compounds and with placebo, with appropriate parametric or non-parametric tests.

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.

Human subjects will not be used in these pre-clinical research studies. 

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.


New Zealand white adult rabbits will be used as an animal model of cholera.

Rabbits are well-established as animal models for experimental cholera, and all experiments will be conducted in compliance of the animal ethical guidelines. 
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.


The findings from this study will be utilized to identify and select novel CFTR inhibitors to advance further into lead optimization or IND-enabling pre-clinical development to support an IND submission for evaluation in future clinical development. Research findings will be subject to patent submissions and will also be presented at international conferences and published in peer-reviewed journals.

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)


The study will be performed with collaboration between the ICDDR,B, the Institute for OneWorld Health (USA) and the University of California, San Francisco (USA).  

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


:  Dr. Pradip K. Bardhan

2    Present position

:  Scientist

3    Educational  background
:  M.D.

       (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

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	
	
	


4.2. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2002-13
	2003
	2005
	20%

	
	
	
	


4.3.   As Co-Investigator  


	Protocol Number
	Starting date
	Ending date
	Percentage of time

	2002-009
	2003
	2004
	10%

	2003-018
	2004
	2005
	5%


5   Publications 

	Types of publications
	Numbers

	a)   Original scientific papers in peer-review journals                               
	50

	b)   Peer reviewed articles and book chapters                                                               
	3

	c)   Papers in conference proceedings
	

	d)  Letters, editorials, annotations, and abstracts in peer-reviewed               journals  
	15

	e)    Working papers
	

	f)   Monographs
	


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

1. Raqib R, Rahman J, Kamaluddin AK, Kamal SM, Banu FA, Ahmed S, Rahim Z, Bardhan PK, Andersson J, Sack DA. Rapid diagnosis of active tuberculosis by detecting antibodies from lymphocyte secretions. J Infect Dis. 2003 Aug 1;188(3):364-70. Epub 2003 Jul 14.

2. Raqib R, Ekberg C, Sharkar P, Bardhan PK, Zychlinsky A, Sansonetti PJ, Andersson J. Apoptosis in acute shigellosis is associated with increased production of Fas/Fas ligand, perforin, caspase-1, and caspase-3 but reduced production of Bcl-2 and interleukin-2. Infect Immun. 2002 Jun;70(6):3199-207

3. Hildebrand P, Bardhan P, Rossi L, Parvin S, Rahman A, Arefin MS, Hasan M, Ahmad MM, Glatz-Kreiger K, Terraciano L, Bauerfeind P, Beglinger C, Gyr K, Khan AK. Recrudescence and reinfection with Helicobacter pylori after eradication therapy in Bangladeshi adults. Gastroenterology. 2001 Oct; 121(4):792-8.

4. Bardhan PK, Feger A, Kogon M, Muller J, Gillessen D, Beglinger C, Gyr K. Urinary choloyl-PABA excretion in diagnosing small intestinal bacterial overgrowth: evaluation of a new noninvasive method. Dig Dis Sci. 2000 Mar;45(3):474-9.

5. Bardhan PK, Beltinger J, Beltinger RW, Hossain A, Mahalanabis DM, Gyr K. Screening of patients with acute infectious diarrhoea: evaluation of clinical features, faecal microscopy, and faecal occult blood testing. Scand J Gastroenterol. 2000 Jan;35(1):54-60.

	Detailed Budget for New Proposal

	
	
	
	
	
	
	
	

	Project Title:  Evaluation of CFTR inhibitors as antisecretory drugs in a rabbit model of live cholera infection

	
	
	
	
	
	
	
	

	Name of PI:  Dr. Pradip K. Bardhan
	
	
	
	
	

	Protocol Number: 2006-039      
	Name of Division:  CSD
	
	
	

	Funding Source:             Amount Funded (direct): US$ 37,697    Total: US$ 49,760    Overhead (32%):US$ 12,063

	Starting Date: As soon as fund is available                                  
	Closing Date:  12 months after starting
	

	Strategic Plan Priority Code(s): 17
	
	
	
	
	

	
	
	
	
	
	
	
	

	Sl. No.
	Account Description
	Salary Support
	US $ Amount Requested

	 
	Personnel
	 
	Position
	Effort%
	Salary
	1st Yr
	Total

	 
	Dr. Pradip K. Bardhan
	P.I.
	20%
	2,071
	4,970
	4,970

	 
	Prof. D.A. Sack
	Co-P.I.
	1%
	  -
	 
	 

	 
	Mr.  K.M.  Nasirul  Islam
	Co-Investigator
	15%
	1,437
	2,587
	2,587

	 
	Sr. Research Assistant
	GS-4
	100%
	405
	4,860
	4,860

	 
	Sr. Laboratory Technician (2)
	GS-4
	25%
	370
	2,220
	2,220

	 
	Attendant
	GS-1
	100%
	255
	3,060
	3,060

	 
	Sub Total
	 
	 
	 
	 
	17,697
	17,697

	 
	 
	 
	 
	 
	 
	 
	 

	 
	Local Travel
	 
	 
	 
	500
	500

	 
	International Travel
	 
	4,000
	4,000

	 
	Sub Total
	 
	 
	 
	 
	4,500
	4,500

	 
	 
	 
	 
	 
	 
	 
	 

	 
	Supplies and Materials
	 
	 
	 
	 
	 

	 
	Stationary items and Office supplies
	 
	 
	 
	700
	700

	 
	Non-stock items
	 
	 
	 
	1,200
	1,200

	 
	Sub Total
	 
	 
	 
	 
	1,900
	1,900

	 
	
	
	
	
	
	
	 

	 
	Other Operating Cost
	 
	 
	 
	 
	 

	 
	Repair and Maintenance
	 
	 
	 
	100
	100

	 
	Printing and Publication
	 
	 
	 
	300
	300

	 
	Sub Total
	 
	 
	 
	 
	400
	400

	 
	 
	 
	 
	 
	 
	 
	 

	 
	Interdepartmental Services
	 
	 
	 
	 
	 

	 
	Pathological Tests 
	 
	 
	 
	200
	200

	 
	Microbiological tests 
	 
	 
	 
	200
	200

	 
	Biochemistry Tests
	 
	 
	 
	200
	200

	 
	Research Animals (Rabbits $50 x 200)
	 
	 
	 
	10,000
	10,000

	 
	Sub Total
	 
	 
	 
	 
	10,600
	10,600

	 
	 
	 
	 
	 
	 
	 
	 

	 
	RRC & ERC
	 
	 
	 
	 
	 

	 
	Review cost
	 
	 
	 
	 
	600
	600

	 
	Sub Total
	 
	 
	 
	 
	600
	600

	 
	 
	 
	 
	 
	 
	 
	 

	 
	Capital Expenditure
	 
	 
	 
	 
	0

	 
	Computer Accessories
	 
	 
	 
	2,000
	2,000

	 
	Sub Total
	 
	 
	 
	 
	2,000
	2,000

	 
	 
	 
	 
	 
	 
	 
	 

	 
	Direct Cost (ICDDR,B)
	 
	 
	 
	37,697
	37,697

	 
	Overhead 32%
	 
	 
	 
	12,063
	12,063

	 
	Total 
	 
	 
	 
	 
	49,760
	49,760


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. Personnel salaries are requested according to the contribution of work of each person involved in the Study.

2. Laboratory costs are estimated as per ICDDR.B/BIRDEM laboratory charge of each test.

3. Hospital supplies includes medicines, PUC bags, etc.

4. Local travel is to cover the costs of travel of the study staff to and from Nandipara and within Nandipara.

5. International travel is requested to attend scientific congresses to dessiminate study findings and other study related matters and for expatriate co-investigators to come to Dhaka.

6. Computer will be used for data entry and analysis.

7. The deep freezer will be used for storage of serum/plasma, breast milk and urine samples; the ELISA washer will be used in the labs during ELISA analysis.

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)


APPENDIX

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.  
7.  Literature Cited           √


7. Biography of Investigators            


8.  Ethical Assurance                   √


9.  Consent Forms                          √


10.  Detailed Budget                         √      
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