[image: image1.png]


[image: image2.png]



            Centre for Health & Population Research  RRC APPLICATION FORM







    FOR OFFICE USE ONLY

 Research Protocol
         RRC Approval:
 FORMCHECKBOX 
Yes /  FORMCHECKBOX 
No     Date: 

NUMBER: 2005-011



     ERC Approval:
 FORMCHECKBOX 
Yes /  FORMCHECKBOX 
No     Date:      

     AEEC Approval:
 FORMCHECKBOX 
Yes /  FORMCHECKBOX 
No     Date:      
                                                                                                             
Project Title:  PCR-based Microtiter plate-hybridization (MPH) technique for the identification of malaria parasite infections in Anopheles mosquitoes.

Short protocol title (in 50 characters including space): Identification of malaria parasites in mosquitoes

Theme: (Check all that apply)
 FORMCHECKBOX 
  Nutrition





 FORMCHECKBOX 
   Environmental Health
 FORMCHECKBOX 
  Emerging and Re-emerging Infectious Diseases

 FORMCHECKBOX 
   Health Services
 FORMCHECKBOX 
  Population Dynamics 




 FORMCHECKBOX 
   Child Health
 FORMCHECKBOX 
  Reproductive Health




 FORMCHECKBOX 
   Clinical Case Management
 FORMCHECKBOX 
  Vaccine evaluation




 FORMCHECKBOX 
   Social and Behavioural Sciences 

 FORMCHECKBOX 
  HIV/AIDS


Key words:  Malaria, Mosquitoes


Relevance of the protocol: 

Malaraia is the most important vector-borne infectious disease in the world, caused by the protozoan Plasmodium sp. and transmitted by the bite of an infected female Anopheles mosquito. Between 300 and 500 million new cases of malaria occur every year, resulting in 1-3 million deaths. Malaria is still an endemic in the northern and eastern parts of Bangladesh bordering India and Myanmar. It is one of the major causes of morbidity of Chakaria population every year. Malaria distribution is determined by the presence of its mosquito vector. Transmission of Plasmodium sp. parasites by their anopheline vector is a crucial factor determining the epidemiology of malaria in endemic areas. In this proposed research, in two villages of Chakaria Upazilla, sporozoite rate will be determined by conventional microscopy and Microtiter Plate-hybridization technique (MPH). MPH technique will be compared with microscopy for diagnostic accuracy. 

Centre’s priority:  (as per strategic plan).   17
Programmes

 FORMCHECKBOX 
   Child Health Programme



 FORMCHECKBOX 
 Health and Family Planning Systems Programme
 FORMCHECKBOX 
   Nutrition Programme




 FORMCHECKBOX 
 Population Programme
 FORMCHECKBOX 
   Programme on Infectious Diseases & Vaccine Science
 FORMCHECKBOX 
 Reproductive Health Programme

 FORMCHECKBOX 
   Poverty and Health  Programme


 FORMCHECKBOX 
   HIV/AIDS Programme

Principal Investigator: 
Dr. Rashidul Haque

Division:      LSD                  Phone: 2411
(Should be a Centre’s staff)

Address:  ICDDR,B, Mohakhali, Dhaka-1212, Bangladesh


                                                 

Email: rhaque@icddrb.org


Co-Principal Investigator(s):

Internal


Co-Principal Investigator(s):

External

Yusuke Wataya, professor

Department of Drug informatics, Faculty of Pharmaceutical Sciences

Okayama University

Tsushima Okayama 700-8530, Japan

Phone: (086)-251-7976, Fax: (086)-251-7974
Email: wataya@cc.okayama-u.ac.jp
(Please provide full official address and Gender)


Co-Investigator(s): 

Internal


Co-Investigator(s): 

External

Hye-Sook Kim, Ph.D., Associate Professor

Department of Drug Informatics,

Faculty of Pharmaceutical Sciences

Okayama University

Tsushima, Okayama 700-8530, Japan

Yukiko Wagatsuma, M.D., Dr. P.H

Professor, Graduate School of Comprehensive human sciences

Department of Epidemiology

University of Tsukuba

Tsukuba, Japan                                                                                                 Email: ywagats@icddrb.org

(Please provide full official address and Gender)


Student Investigator/Intern:

External

(Please provide full address of educational institution and Gender)


Student Investigator/Intern:

Internal (Centre’s staff)

Miss Tangin Akter

Ph.D Student, Department of Drug Informatics

Faculty of Pharmaceutical Sciences

Okayama University

Japan                                                                                                                      Email: aktertl@yahoo.com


Collaborating Institute(s):

Please provide full address 

 Country:                 Japan

 Contact person:  
Professor Yusuke Wataya, 
Department:         
Department of Drug Informatics, Faculty of Pharmaceutical Sciences, 

(including 

Division, Centre,

Unit)


Institution:              
 Okayama University, Tsushima, Okayama 700-8530, Japan


Directorate:

(in case of GoB

e.g., DGHS)


Ministry

(in case of GOB)

Population: Inclusion of special groups (Check all that apply):

Gender






 FORMCHECKBOX 
   Pregnant Women

 FORMCHECKBOX 
   Male





 FORMCHECKBOX 
   Fetuses
 FORMCHECKBOX 
   Females 





 FORMCHECKBOX 
   Prisoners
 Age






 FORMCHECKBOX 
   Destitutes 
 FORMCHECKBOX 
   0 – 5 years





 FORMCHECKBOX 
   Service providers
 FORMCHECKBOX 
   5 – 9 years





 FORMCHECKBOX 
   Cognitively Impaired
 FORMCHECKBOX 
   10 – 19 years




 FORMCHECKBOX 
   CSW
 FORMCHECKBOX 
   20 – 64 years 




 FORMCHECKBOX 
   Others  (specify - Mosquitoes)
 FORMCHECKBOX 
    65 + 





 FORMCHECKBOX 
    Animal
NOTE: It is the policy of the Centre to include men, women and children in all biomedical and behavioural research projects involving human subjects unless a clear and compelling rationale and justification (e.g. gender specific or inappropriate with respect to the purpose of the research) is there.  Justification be provided in case inclusiveness of study participants is not proposed in the study.

Project / study Site (Check all the apply):

 FORMCHECKBOX 
  Dhaka Hospital




 FORMCHECKBOX 
   Mirsarai

 FORMCHECKBOX 
  Matlab Hospital




 FORMCHECKBOX 
   Patyia

 FORMCHECKBOX 
  Matlab DSS area 




 FORMCHECKBOX 
   Other areas in Bangladesh ____________________

 FORMCHECKBOX 
  Matlab non-DSS area




 FORMCHECKBOX 
   Outside Bangladesh

 FORMCHECKBOX 
  Mirzapur




 
               name of country: ________________________

 FORMCHECKBOX 
  Dhaka Community




 FORMCHECKBOX 
   Multi centre trial
 FORMCHECKBOX 
  Chakaria






(Name other countries involved) 

 FORMCHECKBOX 
  Abhoynagar






______________________________________

Type of Study (Check all that apply):

 FORMCHECKBOX 
  Case Control study




 FORMCHECKBOX 
   Cross sectional survey

 FORMCHECKBOX 
  Community based trial / intervention


 FORMCHECKBOX 
   Longitudinal Study (cohort or follow-up)

 FORMCHECKBOX 
  Program Project (Umbrella)



 FORMCHECKBOX 
   Record Review

 FORMCHECKBOX 
  Secondary Data Analysis



 FORMCHECKBOX 
   Prophylactic trial

 FORMCHECKBOX 
  Clinical Trial (Hospital/Clinic)



 FORMCHECKBOX 
   Surveillance / monitoring

 FORMCHECKBOX 
  Family follow-up study



 FORMCHECKBOX 
   Others

      NOTE: All clinical studies/trials should be registered in appropriate websites, preferably at www.clinicaltrials.gov.  When the study is registered in website(s), the PI should provide website address, registration number, and date of registration to the Committee Coordination Secretariat for entering these information into the Centre’s database of your research protocol. 

Targeted Population (Check all that apply):

 FORMCHECKBOX 
  No ethnic selection (Bangladeshi)


 FORMCHECKBOX 
   Expatriates

 FORMCHECKBOX 
  Bangalee 





 FORMCHECKBOX 
   Immigrants

 FORMCHECKBOX 
  Tribal groups





 FORMCHECKBOX 
   Refugee


Consent Process (Check all that apply):

 FORMCHECKBOX 
  Written





 FORMCHECKBOX 
   Bengali language

 FORMCHECKBOX 
  Oral






 FORMCHECKBOX 
   English language

 FORMCHECKBOX 
  None
Proposed Sample size:  202  Households


Total sample size: ____________________________ FORMCHECKBOX 

Sub-group ____________________________________ FORMCHECKBOX 

___________________________________________ FORMCHECKBOX 

_____________________________________________ FORMCHECKBOX 

___________________________________________ FORMCHECKBOX 

Determination of Risk: Does the Research Involve (Check all that apply):

 FORMCHECKBOX 
  Human exposure to radioactive agents?


 FORMCHECKBOX 
   Human exposure to infectious agents?

 FORMCHECKBOX 
  Fetal tissue or abortus?



 FORMCHECKBOX 
   Investigational new drug 

 FORMCHECKBOX 
  Investigational new device?



 FORMCHECKBOX 
   Existing data available via public archives/source

           (specify________________________)

 FORMCHECKBOX 
   Pathological or diagnostic clinical specimen only

 FORMCHECKBOX 
  Existing data available from Co-investigator 

 FORMCHECKBOX 
   Observation of public behaviour








 FORMCHECKBOX 
   New treatment regime

Yes/No

 FORMCHECKBOX 
    FORMCHECKBOX 
   Is the information recorded in such a manner that study participants can be identified from information provided directly or through identifiers linked to the subjects?

 FORMCHECKBOX 
    FORMCHECKBOX 
  Does the research deal with sensitive aspects of the study participants behaviour; sexual behaviour, alcohol use or illegal conduct such as drug use?

Could the information recorded about the individual if it became known outside of the research:

 FORMCHECKBOX 
    FORMCHECKBOX 
    a.   place the study participants at risk of criminal or civil liability?

 FORMCHECKBOX 
    FORMCHECKBOX 
    b.   damage the study participants financial standing, reputation or employability;  social  rejection,  lead to  stigma,   divorce etc.


Do you consider this research (Check one): 

 FORMCHECKBOX 
  greater than minimal risk



 FORMCHECKBOX 
   no more than minimal risk

 FORMCHECKBOX 
   only part of the diagnostic test

Minimal Risk is "a risk where the probability and magnitude of harm or discomfort anticipated in the proposed research are not greater in and of themselves than those ordinarily encountered in daily life or during the performance of routine physical, psychological examinations or tests. For example, the risk of drawing a small amount of blood from a healthy individual for research purposes is no greater than the risk of doing so as a part of routine physical examination".

Yes/No

 FORMCHECKBOX 
    FORMCHECKBOX 
   Is the proposal funded?

If yes, sponsor Name: ______________________________________________________________________

Yes/No

 FORMCHECKBOX 
    FORMCHECKBOX 
     Is the proposal being submitted for funding ?


If yes,  name of funding agency: (1)    



         

                                                                  (2)  ___________________________________________________________

Do any of the participating investigators and/or their immediate families have an equity relationship (e.g. stockholder) with the sponsor of the project or manufacturer and/or owner of the test product or device to be studied or serve as a consultant to any of the above?

IF YES, submit a written statement of disclosure to the Executive Director.

Dates of Proposed Period of Support                      Cost Required for the Budget Period ($)

     (Day, Month, Year - DD/MM/YY)                                                   Direct Cost      Indirect Cost         Total Cost
 Beginning date: 01.07.2005     
           Year-1
          6,700                     2,144                 8,844






           Year-2            4,200                     1,344                 5,544

 End date: 31.06.2007


            Year-3       ---------------     ----------------       -------------

                                                                        Year-4       ---------------     -----------------      -------------

                                                                         Year-5      ---------------     ----------------       --------------











TOTAL:          10,900                3,488             14,388               


Approval of the Project by the Division Director of the Applicant

The above-mentioned project has been discussed and reviewed at the Division level as well by the external reviewers. 

The protocol has been revised according to the reviewer’s comments and is approved.

Dr. G.B. Nair

______________________________        _____________________                   _______________________

Name of the Division Director           Signature                               Date of Approval


Certification by the Principal Investigator                             

                                                                                                        Signature of PI

I certify that the statements herein are true, complete                       

and accurate to the best of my knowledge. I am aware 
   Date:
that any false, fictitious, or fraudulent statements or 

claims may subject me to criminal, civil, or administra- 
    Name of Contact Person (if applicable)
tive penalties. I agree to accept responsibility for the 

scientific conduct of the project and to provide the re- 


quired progress reports if a grant is awarded as a result
 

of this application.

                        Table of Contents

                                                                                                                                   Page Numbers
Face Page………………………………………………………………………………………1

Project Summary……………………………………………………………………………….7

Description of the Research Project…………………………………………………………8

   Hypothesis to be tested………………………………………………………………….….8

      Specific Aims ……………….……………………………………………………………..8 

      Background of the Project Including Preliminary Observations…………………………...9

      Research Design and Methods……………………………………………………………..12

      Facilities Available…………………………………………………………………………17

      Data Analysis……………………………………………………………………………….17

      Ethical Assurance for Protection of Human Rights………………………………………...17

      Use of Animals……………………………………………………………………………..18

      Literature Cited………………………………………………………………………..……18

      Dissemination and Use of Findings………………………………………………………...20

      Collaborative Arrangements…………………………………………………………..……20

Biography of the Investigators……………………………………………………………….21

Detalied Budget…………………………………………….………………………………….34

Budget Justifications………………………………………………………………………….36

Other Support……………………………………………….………………………………...36

Ethical Assurance : Protection of Human Rights ………….………………………………
Appendix…..…………………………………………………………………………………..
      Consent Forms in English

      Consent Forms in Bangla


         Check here if appendix is included

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: Rashidul Haque, M.B., Ph.D

Project Name:  PCR-based Microtiter plate-hybridization (MPH) technique for the identification of malaria parasite infections in Anopheles mosquitoes.

Total Budget :  14,388                                                    Beginning Date :01/07/2005            Ending Date:31/06/2007


Malaria is the most important vector-borne infectious disease in the world, caused by the protozoan Plasmodium sp. and transmitted by the bite of an infected female mosquito. Between 300 and 500 million new cases of malaria occur every year, resulting in 1-3 million deaths. Malaria is still an endemic in the northern and eastern parts of Bangladesh bordering India Myanmar. The malaria situation has been deteriorating since 1988. Incidence of reported cases rose from 33,824 cases in 1988 to 60,023 in 1998. 53,808 (90%) of the cases were recorded in greater Chittagong hill tracts districts and out of which 42,222 were caused by falciparum malaria.  Chakaria, Thana of Cox’s Bazar district is a malaria endemic area.  ICDDR,B is currently running the “ Chakaria Community Health Project” in Chakaria and established some infrastructure there. 
Malaria transmission is determined by the presence of its mosquito vector. In fact, out of 400 anopheline species worldwide, only 40 are important malaria vectors. In Bangladesh thirty-four anopheline mosquitoes have been recorded, of which seven species are found transmitting malaria in this country. Out of these 7 vectors, four species, Anopheles dirus, Anopheles philippinensis, Anopheles sundaicus and Anopheles minimus are considered important malaria vectors. The causative agents of malaria are protozoan parasites of the genus Plasmodium, which are transmitted to human when female anopheles mosquitoes feed on blood. This parasite obligatorily performs the sexual stage of life cycle in the mosquitoes.

Transmission of Plasmodium sp. parasites by their anopheline vector is a crucial factor determining the epidemiology of malaria in endemic areas. A better understanding of the dynamics of transmission would provide further insights in planning and assessing the impact of current and future control strategies. This study will identify the vector mosquitoes for maalria from two villages of Chakaria Thana and by using the conventional microscopy and PCR-based microtiter plate-hybridization technique identification of sporozoite in vector mosquitoes will be done and comparison between these two techniques will also be carried out for their diagnostic accuracy..

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


1. In Chakaria Thana , Cox’s Bazar  district  of Bangladesh 70% of  the sporozoites in vector mosquitoes will be sporozoites of Plasmodium falciparum.

2. Diagnostic accuracy (sensitivity and specificity) of microtiter plate-hybridization technique (MPH) is comparable to conventional microscopy for detection of sporozoite in mosquitoes vectors.
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. To determine the sporozoite rate of malaria vectors in two villages of Chakaria Upazilla.

2. To determine the diagnostic accuracy (sensitivity and specificity) of Microtiter Plate-hybridization technique (MPH) compare to the conventional microscopic technique for detection of sporozoite rate in vector mosquitoes.
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:

Despite decade of interest, research, and control efforts, malaria is re-emerging as a major health problem. More than 2.1 billion people are estimated to live in endemic countries, with an estimated 200-300 million cases and 2 million deaths annually (22,24). The disease is most prevalent in low humid regions and coastal areas, and is less frequent in deserts and of about 3000 meters in South America, Asia, and East Africa.

From 1955 to 1958 about 47,500 people died each year of malaria in Bangladesh, while 1.5 million were affected by it. Malaria disappeared from the plains in course of an eradication program conducted by the WHO. Every 6 months all inner house walls were sprayed with DDT in order to kill the anopheles mosquitoes and to prevent the disease from spreading. This program ended with the war of liberation. Malaria was slowly spread again by migration, particularly the so-called “Chittagong Hill Tracts” never been touched  by the DDT campaign. Now, malaria is one of the major public health problems in Bangladesh. Malaria is occurred in and around the forest areas of 13 districts of Bangladesh in the northeast and southeast bordering India and Myanmar, about two-thirds of cases are reported from the three districts of Chittagong Hill Tracts. The malaria situation has been deteriorating since 1988. Incidence of reported cases rose from 33,824 cases in 1988 to 60,234 in 1998, and 70% of them being Plasmodium falciparum infections; 53,808 (90%) of the cases were recorded in greater Chittagong Hill Tracts Districts. An estimated 10 million people live in areas with high risk of malaria (28). Malaria is an endemic disease in Chakaria Thana of Cox’s Bazar district. 

Malaria distribution is determined by the presence of its mosquito vectors. In fact, out of 400 anopheline species worldwide, only 40 are important malaria vectors (6). In Bangladesh thirty-four anopheline mosquitoes have been found, of which seven species are found transmitting malaria in this country. Out of these 7  species, four species- Anopheles dirus, Anopheles philippinensis, Anopheles sundaicus and Anopheles minimus are considered important malaria vectors. The rest three species, Anopheles aconitus, Anopheles annularis, Anopheles vagus incriminated in places, where malaria out breaks took place. Anopheles dirus is found transmitting malaria in hilly forested and foothill areas in eastern part of Bangladesh. This wild species is largely an outdoor resting mosquitoes and bites mainly in the middle part of the night. On the other hand, Anopheles minimus characteristically a species of the forested hills and foot hill areas and considered as the preliminary malaria vector. It starts feeding just after sunset, but attacks more after midnight. While Anopheles philippinensis is a malaria vector of flood plain deltaic region of Bangladesh. In addition Anopheles   sundaicus is found transmitting malaria in coastal areas of Bangladesh (27). In Chakaria Thana, it has been shown that 37.0% of mosquitoes are of Anopheles species. Among the Anopheles mosquitoes two vector species namely Anopheles minimus and Anopheles dirus constituated  50% and 15% respectively   and the rest 35 %  Anopheles mosquitoes  are not vector  species   in this Thana (16).

The causative agents of malaria are protozoan parasites of the genus Plasmodium.  In most malaria endemic regions two or more of the four Plasmodium species can be found (26). Transmission of Plasmodium parasites by their anopheline vectors is a crucial factor for determining the epidemiology of malaria endemic areas (19). The parasite obligatorily performs the sexual stages of life cycle in the mosquitoes. After the insect vector ingests malaria parasites with an infected blood meal a series of developmental process are initiated. Shortly after the ingestion of an infected blood meal, male and female gametocytes develop in the mosquito’s mid gut into gametes that undergo fertilization within next few hours. The newly formed zygotes transform into the motile ookenetes that invade and cross the mid gut epithelium between 24 to 48 hours post infection. When they reach the basal side of the epithelium the parasites from protected capsules called oocyst. During the next 10 days, within each oocyst produce thousands of haploid sporozoite. Upon maturation sporozoites are released into the mosquito’s hemocoel and then migrate to and invade the salivary glands. The parasitic cycle in mosquito is completed when the mosquito  inject sporozoites into new human hosts (6).

The diagnosis of malaria is usually based upon the identification of parasites by Giemsa /Wright stained thick or thin blood films. This method is simple and does not require sophisticated equipment, but required experienced microscopist (8). However, it is time consuming and sometimes species specific diagnosis is difficult when there is a mixed infection, abnormal morphology of the parasite and low-grade parasitemia (4). To overcome these difficulties several researchers have developed Polymerase Chain Reaction (PCR) based procedures in order to detect malaria parasites (1,14). Among them, the PCR-based Microtiter Plate-hybridization technique was reported to be a more simple but highly useful technique for DNA diagnosis of different species of malaria (1, 14). In this method sequences of the gene coding for the 18S small subunit ribosomal RNA (SSUrRNA) of malaria parasites have been reported as the target for specific detection of malaria parasites (2). After PCR amplified products are captured by species – specific probes immobilized on a microtiter well, and visualized by a subsequent colorimetric reaction. This assay allowed to detect and to identify four human malaria parasites (1).
In addition, when the risk of malaria outbreaks grows, it becomes important to identify appropriate diagnostic tools for identifying high-risk transmission areas and thereby efficiently target vector control. These tools include accurate methods for diagnosis of Plasmodium sp. infection in mosquitoes (21). The gold standard for determination of mosquito infection is microscopic evaluation of dissected salivary glands, a laborious technique that requires experience and training. It is also difficult to detect then malaria parasite in blood- engorged mosquitoes using the polymerase chain reaction (PCR) method (11). Immunological techniques, such as the enzyme- linked immunosorbent assay (ELISA), have been developed to detect Plasmodium falciparum and Plasmodium vivax VK247  sporozoites (7,25). In response to the need for a more rapid and simple diagnostic tool, the Vec Test Malaria Panel assay was developed and can be used to qualitatively detect infections of Plasmodium falciparum and Plasmodium vivax VK210 and VK 247. But both ELISA and Vec Test use the same monoclonal antibodies and  concordant false positive reactions could not be excluded (20). 

 To overcome these problems, Microtiter Plate-hybridization technique can be used for distinguishing malaria parasite infection in mosquitoes. This technique has already been for human malaria diagnosis in the Solomon Islands (1,12), in Vietnam (13), in Thailand (15) and in Japan (14). Evaluation the usefulness of the PCR method with microtiter plate-hybridization by examining a number of blood samples, often-serial ones, drawn from patients with clinical malaria (19).   This technique is used for identification of four human malaria parasites in human blood  and it is very sensitive and specific test. It can detect  13 parasites/10 l whole blood and it 
 takes  about 6 hrs to test  100 samples. Diagnosis   of the  four species of human malaria parasites can be made easily.

Significance:

Malaria is a one of the most important public health problem of Bangladesh. It is one of the major causes of morbidity of Chakaria population. In Bangladesh 7 Anopheles sp. are found transmitting malaria and 4 of them are major and three are minor vectors. In order to formulate effective, area specific strategies for malaria control  there is a  need to know which  vector species are transmitting malaria parasites to humans.. In this proposed research, in two villages of Chakaria Thana, microtiter plate-hybridization technique will be used to detect sporozoite in  Anopheles mosquitoes. 
But this technique has not yet been used for the identification sporozoite rate in mosquitoes. Therefore detection of sporozoite in the   collected mosquitoes will also be done by the conventional microscopic technique and will be compared with the microtiter plate-hybridization technique (MPH). The MPH technique could be a highly sensitive and specific alternative technique for identification of sporozoite in vector mosquitoes and can be used in large epidemiological studies or monitoring of sporozoites in vector mosquitoes.   
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. Study area and study population:

The sampling will be carried out in Chakaria Thana, Cox’s Bazar District of Bangladesh where  ICDDR,B  is currently having the “ Chakaria Community Health Project”. Chakaria is the largest Thana among all Thanas in Cox’s Bazar district, with the population of 550,000. The location of Chakaria has made it very vulnerable to cyclone and tidal bore in addition to regular monsoon flooding.  Despite the vulnaribity to natural calamities, the development efforts in the area have been quite limited.  Traditionally, the main economic activities in the area have been agriculture, forestry and fishing. The highway from Chittagong to Cox’s Bazar passes through Chakaria. The east side of Chakaria is hilly, while the west side is low towards Bay of Bengal. Two unions ( Kakakra and Harbang).  These two unions are chosen   because they showed the highest incidence of falciparum malaria in  2004 according to the Thana Health Complex Report. We also have from 

some preliminary data on mosquito species from these two unions as mentioned above. There are  4,864 households  in Kakara Union, while in Harbang Union  there are 4,257 households.  From these two unions one village from each union will be selected and 101 houses will be selected randomly from each village for mosquito collection.

Health service statistics available in the Thana Health Complex suggest that diarrheal diseases, acute respiratory infection, and malaria are the most important heath problems in this Thana. There were  approximately 1,500 confirmed cases with 70% falciparum malaria cases in 2004 in the Chakaria Thana Health Complex.

2. Mosquito Collection:

 The mosquito will be collected by a standard miniature CDC light trap (Model 512; John W. Hock Company, Gainesville, Florida, USA)  (18). The trap will be hanged in side of the room. Sampling will be carried out at 6.00 p.m once only. Mosquito will be placed in tubes, stored in the presence of silica gel and will be forwarded to the laboratory (9). 

3. Sample size:
Sample size for specific aim 1: Sample size is calculated by EpiInfo software. Taking into account that the sporozoite rate in mosquitoes is 1.6% (3,16) and assuming the predicted Plasmodium falciparum  sporozoite rate is 70% with worst limit is 65%, confidence interval is 95% and study power is 80%, the required number of mosquitoes is 20,186. Based on our own experience that the average number of mosquitoes that can be collected from one household per night is 100 (unpublished data) the required number of households is 202.

Sample size for specific aim 2: Sample size is calculated as recommended by Metz et al 1978 (29) since, the sensitivity and specificity of the MPH technique will be compared with conventional microscopy by ROC analysis. A total of 100 sporozoite positive mosquitoes and 100 sporozoites negative mosquitoes will be required for this purpose. We will have sufficient number of sporozoite negative and sporozoite positive mosquitoes as mentioned above.

4.Identification of mosquito species:

Mosquitoes will be identified by using the key described by Barraud (1934) (5),  Harrison (1975) (12).

5. Detection of sporozoite by microscope:

The salivary glands are examined for sporozoite in order to determine which mosquito species carry malaria parasites. The legs and wings will be removed and will place the mosquito on a slide lying on its side pointing to the right. A small drop of saline solution will be placed close to the front of thorax and the thorax will be firmly hold with a blunt dissecting needle in one hand and the needle place in another hand will be placed on neck of the mosquito without cutting the neck. Then the head will be pulled gently away from the thorax-the gland will be come out of the thorax attached to the head. The spororzoite detection will be done by examining the gland under a high power 40x objective of the microscope. 

After detection   of  sporozoites  the  Anopheles mosquitoes will be stored  in 1.5 ml Eppendorf  vials  with appropriate  identification numbers  for extraction of DNA.  Before extraction of DNA  the  identification numbers of  vials will be changed  by one of the investigators who will not be working in the lab with the   PCR-hybridization technique so, the  person who will be working  with the PCR- hybridization will remain blind about the  results  of microscopy   of  the sample.  Only at at the time of data analysis  it will be known to all investigators which  vials had  sporozoites  positive by microscopy.

6.Detection of sporozoite by Micro titer Plate hybridization: 

6.1 Mosquito DNA extraction:

DNA will be extracted from individual mosquitoes as follows: 

180(L of tissue lysis buffer will be added in the Homogenizer with 20(L Proteinase K. The same mosquito with salivary gland and other parts will be grind with the pestle by about 140 strokes for about 3-4 minutes until no recognizable parts remain. The solution will be transferred in 2mL centrifuge tube and incubate on shaking bath at 55(C over night. The tissue will be dissolved completely by centrifuging at 10,000 rpm for 3 minutes at room temperature. Then will be added 180(L tissue lysis buffer with 240(L 99% ethanol. After that the lysate will be transferred into the cartridge of automatic nucleic acid isolation system Quick Gene – 800 and will get genomic DNA. This DNA will be used as a template DNA.

For lysis 40(L of lysis solution (110mM Tris -HCl pH 8.9, 1.5 mM MgCl2, 80mM KCl, 500(g /mL BSA, 0.1% Sodium Cholate, 0.1% Trion X –100, 200(g/mL Proteinase K, 0.45% Tween 20, 0.45% Nonidet p-40) will be added to new 0.5(L centrifuge tube. Then will be added 2/3 drops of mineral oil in order to protect evaporation.  1(L template DNA will be added at the bottom of the tube. Then the sample will be incubated at 60(C for 2 minutes, 95(C for 13 minutes to inactivate the Proteinase K and will be cooled at 50(C for about 5 minutes.

6.2 Target sequences of malaria parasites:

The Plasmodial genes encoding 18S rRNA contain species-specific regions: Plasmodium vivax (23), Plasmodium. Falciparum (17), Plasmodium malariae (10), Plasmodium ovale (1) and Plasmodium ovale variant ( showing variation in the probe region, reported from Vietnam) (17). 

The oligonucleotide primer set 

 PrimerMPH-1; 5(-CAGATACCGTCGTAATCTTA-3(and

 Primer MPH-2; 5(-CCAAAGACTTTGATTTCTCAT-3(
These two primers are cross-reactive for P. vivax, P.falciparum and P. malariae was described previously will be used in PCR reaction (1,14).

Species –specific probes are as follows:

P. vivax ,(23);5(-TAAACTCCGAAGAGAAAATTC-3(
P .falciparum (17); 5(-GTCACCTCGAAAGATGACTT-3(,

P. malariae; (10) 5(-ACTCATATATAAGAATGTCTC-3( 

P .ovale , (1);5(-AATTTCCCCGAAAGGAATTTTC-3(, and 

P. ovale- variant (17); 5(-GAAATTTCCAAAAGAGAATTTTC-3(
Kimura and others immobilize the probes on the plate.

6.3 PCR:

After the lysis 10(L of PCR mix (10mM Tris-HCl pH 8.9, 1.5 mM MgCl2, 80mM KCl, 500(g /mL BSA, 0.1% Sodium Cholate, 0.1% Trion X –100, 5(g/mL Primer 1mM dNTP) will be added to the bottom of the sample. After that the sample will be spin down and vortex. Then the sample will be subjected to 30 cycles. The condition of PCR will be denaturation  at 92(C for 60 second, annealing at 52(C for 90 second, extension at 72(C for 90 second. The amplified DNA will be denatured by heating at 95(C for 10 minutes and then rapid cooling on ice for 10 minutes.
6.4 Agarose gel electrophoresis:

The products will be analysed by agarose gel electrophoresis. 0.64g Seakem ME agarose will be taken in 100 mL conical flask. Then 40mL of 10x TBE will be mixed with 360 mL of distilled water and from this 40mL 1x TBE will be added to the agarose. The agarose will be melt by microwave woven. When the agarose will be melted around after 10 minutes 4(L of ethidium bromide will be added into it. Then the gel will be poured into the plate and will be kept 20-25 minutes to become hardened. The electrophoresis tank will be prepared by adding 40(L of ethidium bromide and 1x TBE inside of it. After that the gel plate will be transferred into the tank and sample will be added to the lane of the plate. Then the gel will be run at 100V for 40 minutes and photographs of the gel will be taken by using UV transilluminator.

6.5 Hybridization and Colorization:

Microtiter plate wells are coated with probes specific for P. vivax, P. falciparum, P. malariae, P. ovale, and P. ovale- variant will be filled with 100(L/well of 5x SSC (1x SSC is 0.15 M NaCl plus 0.015 M sodium citrate) and 5(L PCR product will be added in the wells. Then the plate will be incubated at 58(C for 1 hour and after that the solution will be removed and the wells will be washed three times by 250(L/well of 1x solution (0.1 M Tris-HCl pH 7.5, 0.1 M NaCl , 2 mM MgCl2 , 0.05% TritonX-100). Then will be added 100(L of alkaline phosphate labeled streptavidin and incubated at 28(C for 15 minutes. After that the solution will be removed and the well will be washed three times by 250(L/well of 1x solution. Then will be added 100(L/ well coloring substrate, PNPP solution (1 M diethanolamine pH 9.8, 0.5 mM MgCl2, and 10mM para-nitrophenyl phosphate) and will be incubated at 28(C for 10, 30, 60, 120 minutes and the color development will be measured by using microtiter plate reader at 405nm. If the microtiter plate reading will be two times higher than the blank reading then the sample reading will be positive

7. Duration of the Project:

The project is scheduled to continue for two years (2005-2007). The study will cover two villages of Chakaria Upazilla.

Year 1: In the first year mosquito will be collected from 101 houses. Anopheles mosquito will be identified and sporozoite rate of vector mosquitoes will be identified by microscope and the microtiter plate hybridization technique will be established 

Year 2: In the second year mosquitoes will be collected from another 101 houses. Sporozoite rate in vector mosquitoes   will be identified by microscopy and MPH technique. Data will be analyzed. 

6. Experimental procedures:

	Flow Chart


	Anopheles mosquito collection


                                                                          (
	Taxonomic identification of Anopheles species


                                                                         (
                                                        Sporozoite detection by

                                                        microscope


                                                                        (
	Extraction of DNA from Anopheles


                                                                         (
	PCR amplification


                                                                         (
	Heat denaturation


                                                                         (
	Agarose gel electrophoresis


                                                                         (
	Hybridization with the probes


                                                                          (
	Chromogenic reaction


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 conducted in Chakaria Thana  of Cox’s Bazar district.  ICDDR,B:Centre for Health and Population Research  has  infrastructure in Chakaria for its Chakaria Community Health Program”. Chakaria Community Health Project has a laboratory that will be used for sample preparation and preservation. For other lab works ICDDR,B’s Parasitology Laboratory in Dhaka  will be used. The sample will be brought back to the laboratory of Department of Drug Informatics, Faculty of Pharmaceutical Sciences, Okayama University, Japan for final analysis. This lab will facilitate the machinery and equipment for PCR and Microtiter Plate-Hybridization  technique  to detect sporozoite in  vector mosquitoes.
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Data will be computerized by Fox-pro database. After data entry,  it  will be checked for consistency. Sporozoite rate will be calculated in percentage in vector mosquitoes.  Sensitivity, specificity , positive and negative predictive values  of  the Microtiter Plate-Hybridization technique   compared to the conventional microscopy  for detection of  sporozoites in Anopheles mosquitoes will be done  by 2 x 2 tables. Sensitivity  will be calculated  as  true positive/ (true positive + false negative); specificity  as true negative/ ( true negative + false positive); positive predictive value as true positive/(true positive + false positive) and negative predictive value  as true negative/ ( true negative +   false  negative).   ROC analysis will be carried out using SPSS version. 10.0 SPSS Inc. Chicago. 
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No human individual are involved in this study.
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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 results of this study will be published in the appropriate scientific  journals. The result will also be presented in the international conference. In addition, the information from this study will be informed to the villagers through the  Chakaria Community Health Project. 


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 will be carried out in collaboration with the Department of Drug Informatics, Faculty of Pharmaceutical Science, Okayama University, Tsushima, Okayama , Japan. This protocol has been developed to carry out the  field work  of a  Bangladeshi graduate student who is now doing her Ph.D at the  Department of Drug Informatics, Faculty of Pharmaceutical Science, Okayama University, Tsushima, Okayama , Japan.
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Research student, Department of Drug informatic, Faculty of Pharmaceutical Sciences, Okayama University, Japan, 2004.

4.6.   As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


4.7. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


4.8.   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                               
	2

	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
	

	f)  Monographs
	


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

1. C. Bern, A. Hightower, R. Chowdhury, M. Ali, J. Amann, Y. Wagatsuma, R. Haque, K. Kurkjian, L. Vaz, M. Begum,  Akter T., C. Cetre-Sossah, I. Ahluwalia, E. Dotson, E. Secor, R. Breiman, J. Maguire. Determinants of kala-azar in a highly affected Bangladeshi community. Am. Soc. Trop. Med. Hyg. (in press)

2. Ahluwalia I. B. Bern C., Costa C., Akter T. Chowdhury R., Ali M., Alam D., Kenah E., Amann J., Islam M., Wagatsuma Y., Haque R., Brieman R., and Magure J.H., ( 2003). Visceral leishmaniasis: Consequences of a neglected disaease in a Bangladesh community. Am. J. Trop. Med. Hyg., 69 (6): 624-628.

APPENDIX

International Centre for Diarrhoeal Disease Research, Bangladesh

                                   Voluntary Consent Form

Title of the Research Project:    PCR-based Microtiter plate-hybridization (MPH) technique for   theidentification of malaria parasite
Principal Investigator: Dr. Rashidul Haque 

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.


Malaria is one of the major health problems in  Bangladesh and it is endemic  in your area.  Malaria  is transmitted  by  the Anopheles mosquito vectors. Transmission of malaria  parasites by mosquitoes is  required   to spread  the disease  in  the endemic areas. The diagnosis of malaria in  human  and  mosquitoes can  be  done  by microscopy. This method is simple and does not require sophisticated equipment. However, it is time consuming and  species specific  diagnosis is difficult and required expert microscopist. Whereas, the  newly  developed Microtiter plate-hybridization technique is sensitive  to  detect  the malaria parasites in human and  vector mosquitoes.  We are conducting a study  in your area and in this study  we will  compare   the  Microtiter plate-hybridization technique  with microscopy for diagnosis of  malaria in mosquito vectors.

For the purpose of the study we would like to request you to permit us to collect some mosquitoes from your house at 6.00 p.m. once only. We will not ask you anything about you/your family and identity of your household will be kept confidential. You should not have to pay anything for this study. You may not be benefited directly from the study, but results of the study will help to manage the malaria in your society. You have no risk for participating in the study. You may not participate in the study if you decide to do so. You are the only authority to decide whether you will precipitate in the study or not. After participation you may give up your participation any time if you want to do so.  

If you have questions about the study, you would be able to freely contact Dr. Rashidul Haque at ICDDR, B (Phone: 8811751-2411). If you have any questions about your rights as a participant, you may contact Mr. Bejoy Saha, Ethical Review Committee Secretariat, ICDDR, B Dhaka (Phone: 8811751).

Declaration:

I have read this consent form/someone has informed me the contents of this consent form. Based on the information provided, I voluntarily agree participation in the study.

Signature/LTI of the Participant





Date

Signature of the Investigator/Representative



Date

Signature of the witness






Date

Continuation Sheet (Number each sheet consecutively)


Detailed Budget for New Proposal


Project Title: PCR-based Microtiter plate-hybridization (MPH) technique for the identification of malaria parasite infections in Anopheles mosquitoes.


 Name of PI: Rashidul haque, M.B., Ph.D.


 Protocol Number:                                             Name of Division: LSD


 Funding Source: University of Okayama          Amount Funded (direct): $10,900            Total:  14,388                   Overhead (32%)


 Starting Date:  01/06/2005                               Closing Date: 01/06/2007


 Strategic Plan Priority Code(s):


	Sl. No


	            Account Description
	Salary Support
	US $ Amount Requested

	
	            Personnel
	       Position
	Effort%
	Salary
	1st Yr
	 2nd Yr
	Total

	1
	Rashidul Haque, M.B., Ph.D.
	PI
	2%
	0
	0
	0
	

	2
	Yusuke Wataya
	Co-PI


	5%
	0
	0
	0
	

	3
	Hye-Sook Kim
	Co-investigator
	5%
	0
	0
	0
	

	4
	Yukiko Wagatsuma
	Co-investigator
	
	
	
	
	

	5
	Miss Tangin Akter
	Student Investigator
	100%
	0
	0
	0
	

	6
	Research Assistant
	
	100%
	100%
	200
	200
	

	
	Sub Total                                                                                   

	200
	200
	

	
	
	
	
	

	
	Consultants
	
	
	
	
	

	
	Local Travel
	
	1000
	500
	

	
	International Travel
	
	
	
	

	             Sub Total                                                                                                                          1000        500

	

	

	             Supplies and Materials (Description of Items)

	
	Stock supplies, reagent, etc.
	2000
	1000
	

	
	Non-stock consumable supplies
	1000
	500
	

	
	Non-stock reagent and chemicals
	1000
	500
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Sub Totals
	4000
	2000
	


	
	Other Contractual Services
	
	
	

	
	Repair and Maintenance
	
	
	

	
	Rent, Communications, Utilities
	500
	500
	

	
	Shipping costs
	500
	500
	

	
	Printing and Publication
	
	
	

	
	Staff Development
	500
	500
	

	
	
	
	

	
	
	
	

	
	Sub Total
	1500
	1500
	


	
	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
	
	
	

	
	Total Direct Cost                                                                                           
	6700
	4200
	10,900

	
	Indirect Cost
	
	
	3,488

	
	Total Cost
	
	
	14,388


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.


Personnel:

Dr. Rashidul Haque 2% effort, Principal Investigator Is required to conduct this research project at the ICDDR,B. It could not be possible to give salary support of Dr. Haque from this project since it is a student project. Miss Tangin Akter, Ph.D. student, Faculty of Pharmaceutical Sciences, Okayama University, Japan, is required to carry out the study at Chakaria. During the study she will get scholarship from the Government of Japan therefore her salary will also not required from this project. Other personnel will not required salary from this project too. One laboratory assistant will work under Supervision of  Miss Tangin Akter and Dr. Rashidul Haque.

Local transport money will be required from this project.

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)


Not applicable



                           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 

To                        : 






Date: 

From                    : 

Subject                : 
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