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ROJECT 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: Mahfuzar Rahman

Project Name: Examining the Associations Between Maternal Blood, Umbilical Cord Blood Arsenic and its Metabolites

Total Budget  US$ 61,098        Beginning Date 01/10/2004                       Ending Date 30/09/2005


Chronic human exposure to inorganic arsenic (InAs) in drinking water has been associated with an array of adverse health effects including various cancers, vascular diseases, and neurologic effects.  The primary aim of the current protocol is to determine the extent to which arsenic in the blood of a pregnant woman passes the placenta and is present in the blood of the newborn child. This aim will be achieved through the measurement of total arsenic in maternal and umbilical cord pairs of blood samples. Arsenic is actually methylated (i.e., detoxied) by the human liver (to monomethyl and dimethylarsenic), and adults and children vary widely in their ability to carry out these reactions. Thus, a secondary aim of this project is to examine the extent to which mothers and newborn children can methylate arsenic, and determine whether blood homocysteine, folate and vitamin B12 concentrations are related to arsenic methylation. The proposed study will recruit pregnant women in the third trimester of pregnancy among those who visit the Matlab hospital for their prenatal check up.  We anticipate recruiting as many as 150 non-smoking women, ages 20 to 38, into the study, in order to obtain maternal-cord blood pairs at the time of delivery at the health center. After ensuring their eligibility and informed consent, participants will be asked about their water source and use of any vitamins during pregnancy. Since the previous iteration of this protocol was approved 5 years ago by Columbia University and new modified version of the protocol has been submitted again to IRB of Columbia University for approval.  The proposed study of 150 women who have had a very wide range of arsenic exposure from drinking water will afford us an opportunity to denitively describe the maternal-cord blood arsenic relationship, and methylation of arsenic by pregnant women and neonates in relation to folate and vitamin B12 concentration in their blood. This information may be useful in taking and in taking appropriate measures to help reduce the harmful effects of arsenic exposure in pregnant women and the neonates in Bangladesh and other countries of the world where environmental arsenic exposure is a problem.  
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DESCRIPTION OF THE RESEARCH PROJECT

Project aims and 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.


Hypothesis to be tested

There are two hypotheses:  a) Arsenic crosses the placenta and leads to exposure of the fetus in the neonatal period; b) Arsenic metabolism (methylation) may be impaired during the neonatal period in comparison to mother.  Since enzymes of metabolism are not yet fully developed.

Aims of the project

1. To determine the extent to which arsenic (and its metabolites) in the blood of pregnant women passes the placenta and is present in the newborn child. 
2. To examine the associations between serum folate, vitamin B12, and homocystine with arsenic methylation. 

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).

                                                                                                                                                                                          

Introduction

There has been growing concern regarding widespread exposure to arsenic in Bangladeshi population.  The project entitle “Arsenic in tube well water and health consequences” in Matlab was initiated in June 2001 and the fieldwork has been completed in 2003. An intensive period of analysis and a first workshop to disseminate and discuss results from the project is planned for October 2004. 

All tube wells (n=13,358) have been numbered and geographic coordinates have also been collected in Matlab DSS area. Trained field research assistants (FRAs) tested water in all tube wells for arsenic content. The field arsenic analysis showed that about 65% of the tube wells had an arsenic concentration of 50µg/L or above. Almost one quarter of the tube wells had no arsenic content, while around 10% had concentrations as high as 500 µg/L or more. In so far 8638 water samples have been analyzed by AAS. In Table 1 below the distribution of arsenic concentration in tube wells in Matlab is shown by using either the available AAS results or, if not yet analysed, the original screening data. Median arsenic concentration is 179 (g/L.

Table 1. Tube well water arsenic concentration in Matlab, Bangladesh (Analysed by AAS, so far n=8639 and for the remaining tube wells by E-Merck, n=4719)

	As concentration (g/L
	n
	%

	0
	2840 
	21.3%

	1-9
	440
	3.3%

	10-49
	1696
	12.7%

	50-99
	828
	6.2%

	100-499
	6277
	47.0%

	>=500
	1277
	9.6%

	Total
	13358
	100%


The wide geographical variation of water arsenic concentrations is presented in the GIS-based map below, where the semi-quantitative screening data are used. 

Arsenic in the human body

Arsenic is absorbed in the gastrointestinal tract in humans. Inorganic arsenic is methylated during metabolism and is excreted mainly as mono-methylarsenic acid (MMA) and dimethylarsenic acid (DMA) in humans, but only as DMA in animals. Trivalent arsenic (As III) is most readily methylated, and the reduction of As V to As III seems to involve oxidation of glutathione (GSH) and has been proposed to be a critical step in arsenic metabolism.  Absorbed arsenic interferes with the activity of several enzymes in the heme biosynthesis pathway and modifies urinary excretion of porphyrins in both animals and humans.  Chronic occupational exposure to arsenic results in an increase in total coproporphyrin (I+III) in urine. This parameter, as well as urinary arsenic, MMA, and DMA may be used as a means of biological monitoring.

Effects of Inorganic As on Pregnancy Outcomes 

Animal Studies. Inorganic As has been considered to be a teratogen in animals since the early 1940s (1).  Since then, countless animals studies indicate that As can induce an array of developmental defects, particularly neural tube defects in rats, mice, rabbits and hamsters. Six decades of animal research have recently been ably reviewed by three independent sets of investigators (2-4). Each set of reviewers concluded that As is a potential human teratogen which induces a characteristic pattern of malformations and/or fetal loss which is dependent upon dose, route of administration, and time of gestational exposure.  Of particular signicance is the consensus that animal species that are poor methylators of InAs are the most susceptible to adverse pregnancy outcomes. For orally administered arsenate or arsenite, the order of sensitivity to adverse outcomes is hamsters/rabbits > mice > rats. This order is the opposite of the species’ ability to methylate orally administered InAs. Rats and mice are extraordinarily efficient methylators of InAs, while hamsters and rabbits are more like humans, eliminating approximately 10-30% as InAs, 10-20% as monomethylarsonic acid (MMA), and 60-80% as dimethylarsinic acid (DMA) (5-7). Moreover, while insensitive to oral InAs, the pregnant rat exhibits developmental effects when exposed to InAs intraperitoneally (i.p.), a route which bypasses rst pass hepatic metabolism (8-10). Obviously, this suggests that methylation protects against developmental toxicity.  In support of that conclusion, the administration of methylated species of As to the hamster does not cause neural tube or other defects (11, 12).  Collectively, this large body of work suggests that: a) InAs produces developmental decits in animals; and b) methylation appears to reduce the developmental and reproductive toxicity of As.  It is less clear whether fetal effects occur at doses that do not cause maternal toxicity, although a few studies have reported this to be the case reviewed (13)).

Humans. Arsenic is easily transferred to the fetus. In humans, prenatal exposure to acute high doses of arse​nic has resulted in miscarriage and early neonatal death. Recently, a retrospective survey in Bangladesh (14) compared pregnancy outcomes in women exposed to fairly high (mean 240 (g/L) and low (below 20 (g/L) arsenic concentrations in drinking water and found increased spontaneous abortions, stillbirths, and pre-​term births.  However, ascertainment of exposure could be questioned and outcomes were not clearly defined. Reports concerning arsenic exposure during pregnancy in humans are limited to ecologic epidemiologic studies and to scattered case reports describing fetal loss following acute poisoning with arsenic trioxide. Arsenic certainly crosses the human placenta, but the extent of transfer of InAs (and its metabolites) across a wide dose range is not known. For example, Kagey and co-workers (15) described comparable mean maternal and cord total As concentrations in maternal-infant pairs of bloods, but curiously, found no correlation between maternal and infant blood arsenic concentrations. In contrast, Soong et al (16) in 82 pairs of maternal-cord blood, found similar mean blood As concentrations, with a correlation of 0.57 (p<0.001).  

Metabolism of Arsenic 

While the mechanisms in humans are not clear, the proposed pathways for InAs metabolism involve the reduction of arsenate to arsenite, followed by stepwise detoxication through the addition of methyl groups to form MMA and DMA.  S-adenosylmethionine (SAM) appears to be required as the methyl donor (17-21). Aposhian and co-workers have isolated a 60 kd protein from rabbit liver cytosol which has arsenite and MMA methyltransferase activity.  That protein and enzymatic activity is apparently missing from the marmoset and other New World monkeys, likely explaining why such animals (and the guinea pig) produce little or no MMA or DMA following InAs administration.  The role of such an enzyme in human As metabolism, as well as possible involvement of folates, methylcobalamin (B12), other methyl donors, and homocyst(e)ine is still unresolved. It is worth noting, however, that folate supplementation in pregnant women decreases the occurrence of neural tube defects. 

Humans excrete MMA and DMA following the ingestion of arsenate or arsenite, but the extent of metabolism is remarkably variable and may inuence both pre- and post-natal toxicity (23). There is a distinct possibility that nutritional status may have a signicant impact on As methylation. Homocyst(e)ine, produced by the utilization of SAM in methyltransferase reactions, can be reconverted to SAM in a reaction requiring folate and vitamin B12. Hyperhomocyst(e)inemia, associated with neural tube defects and vascular disease, can be caused by a lack of B vitamins, polymorphisms of the 5,-10-methylenetetrahydrofolate reductase (MTHFR) genes, or both (21). We hypothesize that increased homocyst(e)ine may be associated with impaired InAs methylation. We propose to test this hypothesis in women by measuring urinary InAs, MMA and DMA at the time of delivery, and examining the associations between these metabolite levels and serum homocyst(e)ine. Since plasma homocyst(e)ine is a good biomarker of SAM “methylation potential”, we feel that its measurement in maternal-umbilical cord blood pairs, along with InAs, MMA and DMA, will enable us to indirectly explore the role of this biochemical pathway on InAs methylation  Recently in a study from Chile (22), the profile of urinary In-As, MMA, and DMA of pregnant women. Periodic urine samples were collected from early to late pregnancy among 29 pregnant women living in Antofagasta, Chile, who drank tap water containing 40 micro g/L In-As. The total urinary arsenic across four sampling periods increased with increasing weeks of gestation, from an initial mean value of 36.1 to a final value of 54.3 micro g/L. This increase was mainly due to an increase in DMA, resulting in lower percentages of In-As and MMA and a higher percentage of DMA. Their findings indicate that among women exposed to moderate arsenic from drinking water during pregnancy, changes occur in the pattern of urinary arsenic excretion and metabolite distribution. The toxicologic significance of this is not clear, given recent evidence suggesting that intermediate methylated species may be highly toxic. Nevertheless, this study suggests that arsenic metabolism changes throughout the course of pregnancy, which in turn may have toxicologic effects on the developing fetus. 

Rationale for investigating arsenic and its metabolites in placenta. Chronic inorganic arsenic exposure from drinking water is associated with many adverse health effects including cancers of different organs, cardiovascular diseases, cognitive development in children and possibly reproductive outcomes.  Remarkably little is known about the effect of arsenic exposure in the early stages of human development.  It is suggested that arsenic crosses the human placenta, but the extent of transfer from mother to new-born along with metabolites across a wide arsenic concentration are not clearly known.  One of the early studies by Kagey and co-workers showed a comparable mean total arsenic concentration in maternal-cord pair blood but found no correlation between maternal and fetal blood arsenic concentration.  In contrast, Soong et. al. found in 82 pairs of maternal-cord blood found similar total arsenic concentration with a correlation of 0.57 (p<0.0001).  An association between maternal and cord pair blood arsenic concentration and its metabolites (23), but their study was done only 10 pairs of samples form a population drinking highly arsenic contaminated water (200ug/l). 

Rationale to investigating arsenic (and its metabolites) in the placental blood. Arsenic is metabolized into monomethylarsenate (MMA) and dimethylarsenate (DMA) through a stepwise detoxification process where methyl groups are added, known as methylation.  Generally, arsenic metabolites are considered less toxic in causing developmental and reproductive outcomes.  In arsenic methylation, S-adenosylmethaionine (SAM) acts as methyl donor and folate and vitamin B12 helps SAM in this process.   It is important to understand arsenic metabolism and the role of vitamins such as B12 and folate, especially among women and children who are perceived to be most vulnerable groups for adverse environmental health effects.

Arsenic is easily transferred to the fetus. High doses of arsenic produce detrimental effects on the developing embryo in avian and mammalian species. In humans, prenatal exposure to acute high doses of arse​nic has resulted in miscarriage and early neonatal death. Although a few studies have addressed the potential reproductive effects of arsenic exposure in the vicinity of arsenic emitting industries and via drinking water, the evidence is not conclusive. 

Rationale for investigating variation in arsenic metabolism. Inorganic arsenic is methylated in the body via alternating reduction of pentavalent arsenic to trivalent and addition of methyl groups from S-adenosylmethionine. The main products, monomethylarsonic acid (MMAV) and dimethylarsinic acid (DMAV), are readily ex​creted in urine, and more efficient methylation is shown to result in a faster overall excretion of arsenic. Highly toxic reduced forms of the methylated metabo​lites, MMAIII and DMAIII, may be formed and have been detected in human urine. There are marked differences in arsenic methylation, especially in the formation of MMA. Reported urinary MMA data range from a few percent in indigenous people in northern Argentina and Chile to 25-30% in Taiwan. Among individuals, the percentage of MMA might vary 30-fold, whereas that of DMA often varies only 2-fold.

Experimental animal studies show that DMA is less toxic to the fetus than is in​organic arsenic. However, there is increasing evidence that formation of MMA increases arsenic toxicity. Most experimental animals methylate arsenic efficiently to DMA, with essentially no MMA being formed, and they show a faster overall excretion of arsenic than do humans. Also, people with a small percentage of urinary arsenic as MMA show less retention of arsenic than those with higher percentage MMA.  In addi​tion, recent studies indicate increasing prevalence of arsenic-related toxic effects with increasing percentage of MMA in urine. However, the association with human reproductive outcome has not been studied (23). 

Rationale for investigating modifying effects of nutrition. Few studies have addressed toxicity of arsenic in malnourished populations. In an arsenic-exposed population in West Bengal (24) body weight was negatively associated with the occurrence of keratosis and in Taiwan vascular effects (blackfoot-disease) were asso​ciated with undernourishment (high intake of sweet potatoes, low in​take of rice and vegetables). In Taiwan, a low serum (-carotene concentration was associated with a higher prevalence of arsenic-related skin-cancer and ischemic heart disease. In animals a low intake of protein, choline or methionine has been shown to result in a decreased arsenic methylation and a marked increase in tissue retention. Zinc has been suggested to influence arsenic toxicity and  mice fed a selenium-deficient diet showed a slower elimination of arsenic than selenium-sufficient mice.  Also, dietary selenium supplementation was found to pre​vent cytotoxic effects of arsenic mice in vivo. Given that a deficiency in folate and vitamin B12 might lead to decreased levels of S-adenosylmethyltransferase, it may also result in decreased methylation of arsenic. Indeed, folic acid was found to protect mouse embryo fibroblasts against cytotoxicity of arsenic (23).

Research Design and Methods

Study area.  The study is performed in Matlab, where ICDDR,B is running a health and demographic sur​veillance system (HDSS) in 142 villages, half of which (110,000 population) is included in this study. The ground is highly affected by the sedimentation process of arsenic laden soil, as it is situated near the Meghna River. These areas in Bangladesh show the highest arsenic concentrations in tube wells (British Geological Survey, 2001). The fraction of the Matlab population that got their drinking water from tube wells increased from 55% in 1982 to 95% in 1996 (HDSS database information). 

The Matlab HDSS records births, deaths, in- and out-migration, marriage, pregnancies, pregnancy outcomes and selected maternal and child health information.  Community health research workers (CHRW) up-dated on a monthly basis. In addition, socio-economic data are collected by repeated surveys. A geographic information system (GIS) is a part of the HDSS, and includes spatial information on households, tube wells, health facilities etc. ICDDR,B has a central health facility in Matlab that receives 15,000 patients per year and supports clinical and public health research in the area. In addition, there are four sub-centres, which provide primary health care and support to studies. 

Study population and procedures. The proposed study will recruit pregnant women in the third trimester of their pregnancy among those who visit Matlab hospital for their prenatal check up.  We anticipate recruiting as many as 150 non-smoking women, ages 20 to 38, into the study, in order to obtain maternal-cord blood pairs at the time of delivery at the Matlab health center.  Field research assistant (FRA) will invite every pregnant woman (third trimester) visiting the clinic for check up to participate in the study.  After ensuring their eligibility and informed consent, participants will be asked about their water source and use of any vitamins during pregnancy. Between six and eight months of gestation, our eld research assistant will inform potential study participants residing in Block A and Block B near the Matlab Centre hospital for delivering their child. If the woman agrees to participate, informed consent will be obtained and a brief questionnaire will be administered. The questionnaire includes information on demographics, and on the primary source of the participant’s drinking water. Consequently a water sample will be collected in order to analyze arsenic.  The participant will be informed to deliver at the Matlab hospital. When a study participant comes to the hospital at the time of delivery, we will seek to obtain urine and a 7 ml blood sample prior to the delivery; if this is not possible, the ICDDR-B physician will obtain it shortly after delivery.  At the time of delivery, after the umbilical cord has been cut, a sample of cord blood will be obtained; in the absence of this study, this blood would ordinarily be discarded.  Another very brief questionnaire will be administered, gathering delivery information.
Collection of blood and urine. At delivery, a nurse will obtain a maternal blood specimen after her arrival at the health center for delivery.  Following delivery, an umbilical cord blood specimen will be obtained from the portion of the cord that is attached to the placenta.  In each case, about 10-15 ml of blood will be collected, transported to the field laboratory in Matlab and stored at -200C. At a later date, all samples will be shipped to Columbia University in dry ice for analyses.  Dr. Graziano's laboratory has analyzed more than 20,000 urine samples for total arsenic, about 2,000 for urinary arsenic metabolites and are fine-tuning an assay for arsenic metabolites in blood.  
Assessment of arsenic in urine. The analyses of biological samples in this project include total urinary As, as well as InAs, MMA and DMA in urine and serum.  The NIEHS Trace Metal Core Laboratory has substantial experience with total urinary As measurements, using graphite furnace atomic absorption spectrophotometry (AAS).  That laboratory recently completed the analyses of roughly 2000 samples for InAs, MMA and DMA, and has recently established a method for analysis in blood. Plasma homocyst(e)ine measurements will be conducted in Dr. Graziano’s laboratory by HPLC. 

Assessment of nutritional status. Maternal height and repeated weights will be collected during antenatal check-up. Plasma and red blood cell samples will be used for assessment of nutrients. Both RBC and plasma samples will be used and Dr. Mary Gamble, a collaborator at Columbia University, will conduct the analyses of homocysteine, folate and B12.  

Sample size. The primary aim of this study, which is to examine the association between maternal and cord blood arsenic concentration will have substantial statistical power. We anticipate recruiting 150 pregnant women who will deliver at Matlab hospital.  In every month 30 deliveries occurred at Matlab and we shall recruit 150 (during 5 months study period). We stated that if 75% out of 150 recruiting pregnant mother delivered at Matlab, that will suffice the sample size. Even if blood samples are ultimately obtained from only 60 of the 150 women recruited, we would have adequate power to detect an r as low as 0.25 at a 0.05 level of signicance. We are recruiting 150 women because: a) only 75% of women will ultimately deliver in hospital, yielding a sample size of roughly 113; and b) we anticipate that many women - an unknown fraction - may change their minds and decline to offer a blood sample at the time of delivery. 

Facilities Available

Matlab Health Research Centre’s infrastructures is presented in the text above. These facilities are unique and make this project possible. The health and demographic surveillance system will provide a lot of the necessary information needed. The ICDDR,B biochemistry laboratory has already an AAS equipment for arsenic analysis (only total arsinic), but the procurement of another AAS equipment would considerably increase the capacity.

The subcentres are well communicated with MHRC. It takes approximately two and half hour journey from MHRC to ICRRD,B center at Dhaka. Locally, four -860 C freezer available for storage of biological samples along with other freezers. Also, there are two standby generators for constant electricity supply, that ensures quality storage of biological samples. 

Data Analysis

Analyses will be based on concentrations of inorganic arsenic and its metabolites in maternal urine, blood and cord blood.  Exposure will be modeled against outcomes in order to assess dose-effect relationship, slopes and asymptotes. 
Use of Animals
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Dissemination and Use of Findings

The information from this study may provide gainful information to safeguard millions of women and newborn exposed to arsenic in Bangladesh and other countries of the world. The study findings will be communicated to other actors and stakeholders in the area of arsenic contamination of ground water and its health effects in Bangladesh. This will be done through seminars and reports atthe national levels as well in publishing articles in the regional and international scientific and peer-reviewed journals. 
Collaborative Arrangements

ICDDR,B and the Matlab surveillance system and research infrastructure offer unique possibilities for the planned studies with strong competence in epidemiology, nutrition, reproductive health and biochemistry.  

ICDDR, B

Mahfuzar Rahman is principal investigator and coordinates the project. He is an environmental epidemiologist, who wrote his PhD thesis on chronic health effects by arsenic exposure. Dr Md Yunus is Senior Scientist and Head, Matlab Health Research Centre with an overall coordinating role for projects in Matlab. 

School of Public Health, Columbia University

Dr Joeshep Grazionio, professor and head Environmental Health Sciences. Dr. Graziano's laboratory has analyzed more than 20,000 urine samples for total arsenic, about 2,000 for urinary arsenic metabolites and are fine-tuning an assay for arsenic metabolites in blood.  Dr. Mary Gamble, Associate professor at Columbia University, will conduct the analyses of homocysteine, folate and B12.  

Timeline

Funding from Mailman School of Public Health, Columbia University (channel through NIH grant) 

will be available for this proposal. The samples will be collected during October-March 2005 

period and in early 2005 arsenic and its metabolites will be analyzed and in late 2005 final scientific 

reports will be prepared for scientific journals, meetings and a dissemination workshop in Matlab. 
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Budget Justifications

Professional staff. Mahfuzar Rahman is having the overall responsibility for the fieldwork and the later analytical work and writes up. The study is also supported by Dr Md Yunus who is responsible for the Matlab operations overall.

Field and laboratory staff. A field research officer will be assigned to supervise the fieldwork and time allocated to this component is 3 month. A staff nurse will be assigned full time for the study. A lab technician in Matlab is handling the urine and blood samples and the time allocated to this component is estimated at 1.5 months. 

Operating expenses. For analyses of total arsenic in urine 15,000 dollar, arsenic in blood 20,000 and arsenic water 4,000 costs are covered by Mailman School of Public Health, Columbia University.

Ethical Assurance for Protection of Human Rights

The study will include further invitation urine arsenic analyses for maternal blood and cord blood. The urine and blood sampling is not of immediate benefit to the participants, although the assessment of total arsenic will be useful for individuals in getting further advice to change to arsenic-free drinking water. Informed consent will be sought for all these study components that include human subjects, and participants will be free to refrain totally from participation or from some part of the study. The study is also linked to a mitigation activity for which a major national NGO, BRAC, is responsible (Protocol# 2001-015, 2002-029, 2003-013 at ICDDR, B), for which the ethical review committee at ICDDR, B, gave permission.  The mitigation activities offered to households and communities without any conditional links to the other study activities. The information from this study may provide gainful information to safeguard millions of women and newborn exposed to arsenic in Bangladesh and other countries of the world. 

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form

Title of the Research Project: Examining the Associations Between Maternal Blood, Umbilical Cord Blood Arsenic and its Metabolites
Principal Investigator: Dr Mahfuzar Rahman
Research Purpose

The primary purpose of this study is to determine the extent to which arsenic (and its metabolites) in the blood of pregnant women passes the placenta and is present in the newborn child. A secondary aim is to examine the associations between serum folate, vitamin B12, and homocyst(e)ine with arsenic methylation. 

Information on Research

You are invited to participate in a research study aimed at determining how much of the arsenic that may be in your blood while you are pregnant passes through the placenta and into the blood of your newborn baby. Water from tube wells in some parts of Bangladesh contains arsenic. When people drink the water from those wells the arsenic gets into their bodies and they can develop ill health in the form of skin rash, skin cancer, bladder cancer, and other problems. The doctors are trying to determine if arsenic passes to the baby during pregnancy.

You are being asked to participate in this study because you live in an area that has arsenic in the tube wells and live relatively close to the main ICDDR-B hospital. Doctors from the International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR-B) and scientists from Columbia University in New York, would like to collect a blood sample from you during delivery and we would also like to collect a blood sample from the umbilical cord blood that would ordinarily be discarded after the cord is cut at birth.

If you decide to participate in this study, you need to complete a questionnaire at that time, which would be administered by an ICDDR-B field worker. You will also be asked to urinate into a special cup that the doctors will provide so that we may perform a quick, routine check of your urine and

measure the amount of arsenic in your urine. At the time of your delivery, they will obtain blood sample (one tablespoon) from you. After your delivery is complete, they will obtain a blood sample (one tablespoon) from the part of the cord vein that is attached to the placenta.

Risks

The risks associated with this study are minimal. Maternal blood sampling is associated with possible bruising at the puncture site. There are no risks associated with obtaining a cord blood sample or with urine sampling.

Benefits

There is no anticipated direct benefit to you from your involvement in this study.

Compensation

For your participation in this study you may be provided vitamins and/or other medications as needed if the doctor examining you determines that you require them.

Additional Costs

There are no costs to you for participating in this study.

Confidentiality

Any information obtained during this study and identified with you or your baby will remain confidential. This information can only be given to people representing the doctors who are conducting the study. This includes the people who are supposed to check the results of the study to see how it goes.

Voluntary Participation

Participation in this study is voluntary. Refusal to participate will involve no penalty or loss of benefits to which you are otherwise entitled. Likewise, if you elect to participate in this study, you may discontinue your participation at any time without penalty or loss of benefits to which you are otherwise entitled. Participation in this study is voluntary. Refusal to participate will involve no penalty or loss of benefits to which you are otherwise entitled. Likewise, if you elect to participate in this study, you may discontinue your participation at any time without penalty or loss of benefits to which you are otherwise entitled. If you have any problem or further question you may also contact your health care worker or Dr. Hafizur Rahman Chowdhury, at the Matlab Hospital of ICDDR, B or Dr Mahfuzar Rahman in Dhaka at the following phone number 9885155.


Signature of Interviewer

Signature /thumb impression of the 


Signature of Witness

 



participant or guardian of the participant



Date:
______________

Date: ________________________




Avš—©RvwZK D`ivgq M‡elbv †K›`ª, evsjv‡`k
m¤§wZ cÎ
M‡elbvi bvg: gv‡qi i³, bvox‡Z cÖevwnZ i‡³i gva¨‡g wKfv‡e wkïi kix‡i Av‡m©wbK evwnZ nq Zv hvPwB Kiv |

 
M‡elbvi D‡Ïk¨ t 

wK cwigvb Av‡m©wbK Mf©eZx gv‡qi i³ †_‡K c​​v‡m›Ui gva¨‡g m`¨RvZ wkïi kix‡i evwnZ nq/cÖ‡ek K‡i Zv Rvbvi Rb¨ Avgiv GB M‡elbv Kg©wU cwiPvjbv KiwQ |
M‡elbvi  m¤úwK©Z Z_¨ t 

evsjv‡`‡ki ‡ek wKQy As‡ki wUDeI‡qj Gi cvwb Av‡m©wbKhy³ | cvwb cvb K‡iI gvby‡qi kix‡i wewfbœ ai‡bi Amy¯’Zv †`Lv †`q †hgbt Z¡‡K cÖ`vn, Z¡K K¨bmvi, g~Î_wji K¨bmvi BZ¨vw` | GBRb¨ Wv³viiv wbiƒcb Ki‡Z Pvb †h, wKfv‡e Mf©ve¯’vq †_‡KB Mf©RvZ wkïi i‡³ Av‡m©wbK gv‡qi gva¨‡g evwnZ nq |

GB M‡elbvq Avgiv Avcbv‡K GB Kvi‡b AskMÖn‡bi Avgš¿b Rvbvw”Q Kvib Avcbvi emev‡mi GjvKvq cÖvq AwaKvsk wUDeI‡qjB Av‡m©wbKhy³ Ges Avcwb Ab¨vb¨ GjvKvi Zzjbvq gZje (AvBwmwWwWAviwe) nvmcvZv‡ji mwbœK‡U/Kv‡Q evm K‡ib |

 AvwmwWwWAviwe Ges Kjw¤^qv wek¦we`¨vj‡qi Wv³vi Ges M‡elKMb †hŠ_fv‡e GB M‡elbvi D‡Ï¨vM wb‡q‡Qb GLv‡b Avgiv Avcbvi g‡Zv Me©eZx gwnjv‡`i KvQ †_‡K Zv‡`i Mf©Kvjxb mg‡q Ges cÖmecieZ©x mg‡q i‡³i bgybv msMÖn Ki‡Z PvB | Avgiv ‡mB mv‡_ ev”Pv cÖm‡ei mgq bvoxKvUvi d‡j bvox †_‡K ¯^vfvweKfv‡eB †hB i³¶ib nq †mLvb †_‡KI wKQy i‡³i bgybv msMÖn Ki‡Z B”QyK |

Avcwb hw` GB cÖ¯—v‡e ivRx _v‡Kb Z‡e, AvwmwWwWAviwei Wv³viMb (1 †Uwej PvgP cwigvb) i‡³i bgybv Avcbvi kixi †_‡K msMÖn Ki‡eb| †mB mv‡_ AvwmwWwWAviwe, gvV ch©v‡qi M‡elbv mnKvixMb KZ©„K GKwU cÖæcÎI c~ib Ki‡Z n‡e | Wv³viiv GKwU we‡kl ai‡bi Kv‡c Avcbvi g~Îbgybv msMÖn Ki‡eb hv Avcbvi wbqwgZ g~Î cix¶v †_‡K †bqv n‡e hv‡Z Avcbvi g~‡Î Av‡m©wb‡Ki Dcw¯’wZi cwigvb wbb©q Kiv m¤¢e nq |cÖm‡ei mgq Avcbvi †_‡K Avi GKevi (1 †Uwej PvgP cwigvb) i³ bgybv  †bqv n‡e, cÖm‡ei c‡i c​​v‡m›Uvi mv‡_ mshy³ bvox †_‡K wKQy i³ †bqv n‡e | 

 

M‡elbvq AskMÖn‡bi SzwuKt 

GB M‡elbvi Rb¨ †h i³ †bqv n‡e Zv‡Z †Kvb SzuwKi m¤¢vebv †bB ej‡jB P‡j|  ZvQvov g~Î I c​​v‡m›Uv †_‡K †h bgybv †bqv n‡e Zv †Kvb f‡qi AvksKv ev SzuwK †_‡K gy³|

AskMÖn‡bi jvf t
GB M‡elbvq Ask ‡bevi Rb¨ Avcbv‡K †Kvb ai‡bi myweav †`qv n‡e bv |
¶wZc~iYt

 Avcbv‡K wKQy wfUvwgb I cÖvmw½K Ggb wKQy wPwKrmv †mev †`qv n‡e hv m¤ú~b©fv‡eB Wv³viMb Avcbv‡K cix¶vi mgq hw` cÖ‡qvRbxq e‡j g‡b Ki‡eb | 

AwZwi³  LiPt

GB M‡elbvq AskMÖn‡bi Rb¨ Avcbv‡K Avjv`v fv‡e †Kvb LiP Ki‡Z n‡e bv|
‡MvcbxqZv t 

Avgv‡`i‡K mvnvh¨ Kivi Rb¨ Avcwb †hme Z_¨ Rvbv‡eb ev †hme Z_¨ †bqv n‡e Zv m¤ú~Y©fv‡e †Mvcb ivLv n‡e|  M‡elbv mswk​ó Wv³vi Ges e¨w³eM© Qvov Avi †KD Gme Rvb‡Z cvi‡e bv |

‡¯^”Qvq AskMÖnbt 

GB M‡elbvK‡g© Avcbvi AskMÖnb m¤ú~Y©fv‡e †¯^”Qvg~jK | G‡Z Avcbvi †Kvb jvf-¶wZi m¤¢vebv †bB | GQvov †h‡Kvb  mgm¨v ev Amyweavq mswk​ó gvV M‡elbv mnKvix A_e& gZje nvmcvZv‡ji Wvt nvwdRyi ingvb †PŠaywi Ges XvKvq Aew¯’Z gnvLvjx¯’ Avš—©RvwZK D`ivgs M‡elbv †K‡›` Wvt gvndzRvi ingv‡bi mv‡_ GB  b¤^‡i †hvMv‡hvM Ki‡Z cv‡ib 9885155| 

AskMªnbKvixi ¯^v¶it 

m¤§wZ cÎ MªnbKvixi ¯^v¶it

 ¯^v¶xi ¯^v¶it
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