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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 Investigators  : Dr. Kazi M. Jamil and Dr. Marjorie Haskell

Project Name: Efficacy of daily consumption of orange-fleshed sweet potatoes for increasing total body vitamin A pool size in Bangladeshi women of reproductive age.

Total Budget:     US$138,129


Beginning Date:                                       Ending Date:



Biofortification of plant source foods is a promising strategy for increasing dietary vitamin A intake and improving vitamin A status in populations at risk of deficiency.  Because food matrix effects can adversely affect the bioavailability of (-carotene, it is also important to examine the effect of food preparation techniques on the efficacy of (-carotene from plant sources for improving vitamin A status.  The purposes of the study described herein are 1) to assess the efficacy of daily consumption of boiled or fried orange-fleshed sweet potatoes (OFSP) for improving the vitamin A status of non-pregnant, non-lactating Bangladeshi women, and 2) to estimate the relative vitamin A equivalency of (-carotene from the two different preparations of OFSP (boiled or fried).  Specifically, non-pregnant, non-lactating women at risk of vitamin A deficiency will be randomly assigned to one of the following 4 treatment groups to receive, 600 (g RAE/d, 6 d/wk, for 60 days as either: 1) boiled OFSP, 2) fried OFSP, 3) retinyl palmitate, or 0 (g RAE as white-fleshed sweet potato (WFSP).  The paired stable isotope dilution technique will be used to estimate total body vitamin A pool size before and after 60-days of supplementation.  The efficacy of consumption of OFSP will be assessed by comparing the mean change in vitamin A pool size in the OFSP groups to the mean change in vitamin A pool size in the negative control group (WFSP group).  Relative vitamin A equivalency factors will be estimated by comparing the mean change in vitamin A pool size in the OFSP groups with the mean change in vitamin A pool size in the retinyl palmitate group.  Plasma retinol and carotenoid responses to the intervention also will be assessed.  Additionally, the ability of day 3 plasma isotopic ratios of labeled to non-labeled retinol to predict vitamin A pool size will be examined.  If validated, the 3-day plasma isotopic ratios would allow for similar studies of shorter duration in the future.

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


Name                                                                Professional Discipline/ Specialty                                 Role in the Project


1. Kazi MA Jamil, MD, PhD


Nutrition/Medicine



PI
2. Marjorie J. Haskell, PhD     
         

Nutrition 




PI 

3. Kenneth H. Brown, MD


Nutrition



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.


1.
The mean change in vitamin A pool size (final pool size minus initial pool size) will be greater in the groups that receive fried OFSP or retinyl palmitate compared to the negative control group that receives WFSP.

2.
The mean change in vitamin A pool size will tend to be lower in the group that receives boiled OFSP compared to fried OFSP, and the relative vitamin A equivalency of (-carotene will tend to be lower in the boiled OFSP group compared to the fried OFSP group (based on mean changes in vitamin A pool size in the OFSP groups relative to the mean change in the retinyl palmitate group).

3.
There will be a significant relationship between day-3 plasma isotopic ratios and quantitative estimates of vitamin A pool size, both at baseline and after intervention, regardless of study group.

4.
The mean change in plasma retinol concentration (post-intervention minus pre-intervention) will be greater in the retinyl palmitate and fried OFSP groups than in the other treatment groups, after controlling for subclinical infection.

5.
Mean changes in plasma (-carotene concentrations will be greater in both OFSPgroups compared to the other groups.

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).


Primary objectives:

1.
To estimate the mean change in vitamin A pool size in non-pregnant, non-lactating Bangladeshi women in response to supplementation 6 d/wk, for 60 days with either: 

1) 0 (g RAE as boiled white-fleshed sweet potatoes (WFSP), and a corn-oil capsule; 

2) 600 (g RAE as boiled orange-fleshed sweet potatoes, (OFSP), and a corn-oil capsule; 

3) 600 (g RAE as fried OFSP, and a corn oil capsule; and 

4) 600 (g RAE as a capsule of retinyl palmitate dissolved in corn oil, and boiled WFSP. 

2.
To estimate relative vitamin A equivalency factors for the two different preparations of OFSP (boiled or fried) by comparing the mean change in vitamin A pool size in the OFSP groups with the mean change in vitamin A pool size in the retinyl palmitate group.

3.
To examine the relationship between day 3 plasma isotopic ratios of labeled to non-labeled retinol and quantitative estimates of total body vitamin A pool to assess the ability of day 3 plasma isotopic ratios to predict estimates of total body vitamin A pool size.

Secondary objective:

1.
To assess the plasma retinol and carotenoid responses to the intervention.

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).

                                                                                                                                                                                          

Vitamin A deficiency is a serious public health problem in low-income communities in many developing countries.  It is estimated that 140 million preschool children have subclinical vitamin A deficiency, and that approximately 300,000 preschool children have clinical eye signs of deficiency (1).  Additionally, ~20 million pregnant women have subclinical vitamin A deficiency, and ~6 million pregnant women develop nightblindness each year (1).  Supplementation of preschool children with high-dose vitamin A capsules (60 mg) reduces childhood mortality by ~23% (2), and in a recent trial in Nepal, supplementation with smaller weekly doses of vitamin A (7 mg RE), or it’s precursor (-carotene, reduced maternal mortality by ~44% (3) and the incidence of maternal nightblindness by 67%  (4).  Because preformed vitamin A is potentially teratogenic, high-doses of vitamin A can not be given safely to women of reproductive age, except during the first 6 weeks post-partum when the likelihood of pregnancy is very low.  The upper limit for daily vitamin A intake is 3 mg for women of reproductive age (5).  Thus, food-based strategies for improving vitamin A status are particularly attractive for this population group because appropriate foods provide safe amounts of vitamin A.  Moreover, production and consumption of food sources of vitamin A is a more sustainable, longer-term approach to improving vitamin A status because communities are less reliant on external sources for provision of vitamin A supplements.  

Animal source foods, such as dairy foods, eggs and liver, contain preformed retinol, which is readily absorbed in the human intestine, however these foods are generally not affordable for populations at risk of deficiency (6).  In developing countries, it is estimated that 65-85% of vitamin A in the diet is supplied by provitamin A carotenoids in vegetables and fruits (6).  However, recent evidence indicates that the bioavailability of provitamin A carotenoids from plant sources is lower than previously assumed, and suggests that plant sources of vitamin A may not be efficacious for improving vitamin A status (7, 8).  In the most recent edition of the Dietary Reference Intakes (5), vitamin A equivalency factors for provitamin A carotenoids from foods were increased from 6:1 to 12:1 for (-carotene (12 (g (-carotene = 1 (g retinol = 1 retinol activity equivalent (RAE)) and from 12:1 to 24:1 for (-carotene, (-carotene and (-cryptoxanthin (24 (g other provitamin A carotenoids = 1 (g retinol= 1 RAE).  The equivalency factors were increased because recent evidence indicates that the efficiency of absorption of (-carotene from foods (~16%) is about half that which was previously estimated (5, 9, 10).

The stable isotope dilution technique is an indirect method for measuring total body vitamin A pool size in humans (11), and it is the only indirect assessment technique that provides a quantitative estimate of vitamin A status across the continuum of deficient to excessive liver stores of vitamin A.  Briefly, the technique is based on the principles of isotope dilution, and consists of administering an oral dose of deuterium-labeled vitamin A and allowing that to mix with the exchangeable vitamin A pool for a specified time period (20 days in adults).  After the isotope has mixed with the exchangeable pool, a blood sample is obtained for measurement of the plasma isotopic ratio of labeled to non-labeled retinol.  Total body vitamin A pool size can be estimated quantitatively using the measured plasma isotopic ratio on day 20 and the “Olson equation”, which consists of a set of assumptions regarding retention of the isotope dose and catabolism of vitamin A (11).  The technique has been compared with hepatic retinol concentration in two sets of surgical patients with adequate to large (11), or small to adequate liver vitamin A reserves (12).  Results of these studies indicate that the technique provides an accurate estimate of total body vitamin A pool size for groups of subjects.  Moreover, it has also been shown that the technique provides expected quantitative estimates of change in total body vitamin A stores in response to supplementation with different known amounts of vitamin A (13).  

The conventional stable isotope dilution technique provides a quantitative estimate of vitamin A pool size based on the plasma isotopic ratio of labeled to non-labeled retinol after the isotope dose has mixed with endogenous vitamin A, usually following a 20-day period of “equilibration”.  However, studies in rats indicate that the fraction of isotope dose in plasma at 3-days post-isotope dose is also highly correlated with liver vitamin A stores, and that the fraction of isotope dose in plasma at 3-days post-dose accurately predicts vitamin A pool size in rats with low to high liver vitamin A stores (14).  Similarly, preliminary studies in adults and children indicate that plasma isotopic ratios of labeled to non-labeled retinol measured at 3 days post-isotope dose are highly correlated with estimated vitamin A pool size, and that predictive equations can be developed to estimate total body vitamin A pool size using day 3 plasma isotopic ratios (15, 16).  A 3-day-stable isotope dilution procedure is advantageous because the shorter blood sampling time would reduce the cost of studies and subject burden.  The preliminary results in humans are promising, however, additional data are needed to develop an equation for predicting quantitative estimates of total body vitamin A pool size using the day 3 plasma isotopic ratios.  

The paired-stable isotope dilution technique consists of estimating vitamin A pool size before and after an intervention, and measuring change in vitamin A pool size (final pool size minus initial pool size) in response to the intervention.  An advantage of the paired-stable isotope dilution technique is that it can be used to assess both the efficacy of an intervention for improving vitamin A status, and for estimating the relative vitamin A equivalency of different dietary sources of vitamin A.  Although other methods have been used for assessing the relative vitamin A equivalency of (-carotene (17), the stable isotope dilution technique is the only method that has been validated against liver vitamin A concentration, and that has been shown to provide accurate quantitative estimates of change in vitamin A pool size in response to supplementation with known amounts of vitamin A.  

We recently used the paired stable isotope dilution technique to assess the impact of daily consumption of sweet potatoes and Indian spinach (Basella alba) on total body vitamin A pool size in Bangladeshi men, and to estimate relative vitamin A equivalency factors for (-carotene from the plant sources (18).  Briefly, the men received a basal low vitamin A diet that was supplemented with 750 (g RE/d (375 RAE/d), for 60 days, as either sweet potato, Indian spinach, retinyl palmitate, or (-carotene, or 0 (g RE/d as white-colored vegetables.  Relative vitamin A equivalency factors for (-carotene from the vegetables were estimated by comparing the mean change in vitamin A pool size in the vegetable groups with the mean change in vitamin A pool size in the retinyl palmitate group.  Results of the study indicated that consumption of vegetable sources of vitamin A had a positive impact on total body vitamin A pool size in Bangladeshi men, and that the relative vitamin A equivalency factors for sweet potatoes and Indian spinach, were ~13:1 and ~10:1, respectively.  These factors are similar to the current recommended vitamin A equivalency factor of 12:1 for (-carotene.  

Because the purpose of the aforementioned study in Bangladesh was to assess the efficacy of consumption of plant sources of (-carotene for improving vitamin A status, the vegetables were steamed, puréed, and sautéed in oil to optimize the bioavailability of (-carotene.  It is likely that these preparation techniques enhanced the bioavailability of (-carotene from the vegetables by lessening the food matrix effects, which are known to reduce the bioavailability of carotenoids from plant sources foods (21 , 22), and by providing sufficient dietary fat to enhance the absorption of (-carotene.  In an earlier study (8), a vitamin A equivalency factor of 26:1 was reported for stir-fried dark green leafy vegetables (DGLVs), which is more than two times higher than the estimate of 10:1 for DGLVs that were steamed, puréed and sautéed; a vitamin A equivalency factor of 12:1 was reported for orange tubers and fruit, which is similar to the factor of 13:1 for steamed, puréed and sautéed sweet potatoes.  This suggests that food preparation techniques may greatly affect the bioavailability and vitamin A equivalency of (-carotene from DGLVs, but may have less of an effect on orange tubers.  Because (-carotene is complexed to proteins within chloroplasts in DGLVs, food preparation techniques that disrupt the plant matrix and release (-carotene from the protein complexes are likely to improve the bioavailability of (-carotene.  In contrast, because (-carotene is dissolved in lipid droplets in chromoplasts in orange tubers and fruits, it is likely to be more bioavailable (23).  It is important to examine the effect of food preparation techniques on the vitamin A equivalency of (-carotene from plant sources foods.  This information will be useful to the Harvest Plus program in developing new (-carotene containing foods and/or food products, and for designing interventions that are likely to have a positive impact on the vitamin A status of the target populations.

The primary purpose of the work proposed herein is to use the paired stable isotope dilution technique to assess the efficacy of consumption of two different preparations of orange-fleshed sweet potatoes (OFSP) for improving vitamin A status in non-pregnant, non-lactating Bangladeshi women, and to estimate the relative vitamin A equivalency of (-carotene from the two different preparations of OFSP.  The relationship between day 3 plasma isotopic ratios of labeled to non-labeled retinol and estimates of total body vitamin A pool size also will be examined to determine whether a prediction equation can be developed to provide quantitative estimates of vitamin A pool size using the day 3 plasma isotopic ratios.  A 3-day isotope procedure would allow for similar studies of shorter duration in the future.  The stable isotopes of vitamin A that will be used in the proposed study are not radioactive, and there are no known risks associated with ingestion of the isotopes.  Additionally, the plasma retinol and carotenoid responses to daily consumption of the different preparations of OFSP will be assessed.

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). 


The Proposed Research – Human Trials

Study site:  The study will be conducted in Dhaka, Bangladesh in collaboration with the Centre for Population and Health Research (ICDDR,B), where we have conducted four previous studies using the vitamin A stable isotope dilution technique (12, 13, 18, 24).  Specifically, the study will be conducted in the low-income area of Mirpur in the city of Dhaka, at the Centre’s community-based health center.  We have chosen to conduct the study in Bangladesh because in our previous studies we found that it is possible to identify adults with low vitamin A pool sizes (~25 mg) based on measurements of their serum concentrations of retinol and C-reactive protein.  

Subjects:  The subjects will be non-pregnant, non-lactating women of reproductive age (18-45 years).  The women will be recruited from low-income neighborhoods that are served by the community health center that is operated by ICDDR,B in Mirpur.  This target population was chosen because women of reproductive age are a high-risk group for vitamin A deficiency.  Potential study participants will be examined by a physician to determine their current health and pregnancy status, and to obtain information on their medical and reproductive history.  A urine sample will be obtained to test for pregnancy.  A small blood sample will be obtained for measurement of the hemoglobin concentration, and serum concentrations of C-reactive protein and retinol.  Women with chronic disease, diarrhea within the past week, and those who are pregnant or lactating will be excluded from the study.  Those with severe anemia (<90 g Hgb/L) will be treated with iron (60 mg/d for 30 d) and those with symptoms of nightblindness or clinical eye signs of xerophthalmia will be treated with vitamin A according to the WHO recommendations (25), and excluded from the study.  Non-pregnant, non-lactating women with serum retinol concentrations <1.05 (mol/L and normal serum concentrations of CRP (<5 mg/L) will be eligible for the study.  The study protocol will be submitted for approval to the Research and Ethical review committees at ICDDR,B, and to the Human Subjects Protection Committee at the University of California, Davis.  Small group meetings will be held with eligible study participants to explain the purpose of the study and the study procedures.  Informed consent will be obtained from all women for the screening procedures, and from the eligible women who choose to participate in the full study.  The study participants will be examined by a physician weekly for symptoms and signs of vitamin A deficiency; any women with symptoms or signs of deficiency will be treated with vitamin A according to the WHO recommendations, and will not continue with the study procedures.

Study design:  The study will be conducted as a randomized, controlled trial.  Women will be randomly assigned to one of the following four treatment groups to receive 6 d/wk for 60 days: 1) 0 (g RAE as boiled white-fleshed sweet potatoes, (WFSP), and a corn-oil capsule; 2) 600 (g RAE as boiled orange-fleshed sweet potatoes, (OFSP), and a corn-oil capsule; 3) 600 (g RAE as fried OFSP, and a corn-oil capsule; or 4) 600 (g RAE as a retinyl palmitate capsule, and boiled WFSP.  A daily amount of 600 (g RAE provides 100% of the RDA for women of reproductive age (26).  A serving of steamed white rice (~1 cup) will be provided with the vegetable supplements.  A randomization list will be generated by using a computer to randomly list the treatment groups in blocks of four.  A set of 250 envelopes will be numbered sequentially, 1-250.  Beginning at the top of the randomization list, the number of the treatment group will be written on a small piece of paper and placed in a sealed, envelope; this procedure will continue until there are a total of 250 group assignments in 250 envelopes.  The first participant will be assigned to the treatment group in envelope number 1, and subsequent participants will be assigned to the group in the next sequential envelope until a total of 120 women are enrolled.  Study personnel will be unaware of which treatments correspond to group numbers.  Although it will not be possible to mask the OFSP groups, the control and retinyl palmitate groups will be masked.  Treatments will be assigned group numbers by a nutrition faculty member at UC Davis who is not involved with the study procedures.  The treatments will be revealed when all laboratory and data analyses have been completed.

Study procedures:  Because the purpose of the study is to assess the efficacy of OFSP for improving vitamin A status, participants will be treated for intestinal helminths (400 mg albendazole) one week prior to beginning the study procedures.  During their initial visit to the study facility, the women will be weighed and measured, and information will be obtained on their dietary vitamin A intake and morbidity during the previous week.  During their initial visit (study day -1) to the study facility, the women will be weighed and measured, and their night vision will be assessed by using the pupillary threshold test.  Briefly, women will be exposed to an ordinary camera flash, and asked to sit in a darkened room for 10 minutes to allow their eyes to adapt to the darkness.  Immediately thereafter, a nurse will assess their night vision using a hand-held illuminator that exposes one eye to a very low level of light while the nurse observes the pupil in the contra-lateral eye under red-colored light.  The level of light emitted by the device is gradually increased until the pupil contracts in the eye under observation.  The pupillary threshold is defined as the level of light that is required to result in a pupillary contraction, and is an indicator of dark adaptation.  On study day 0, the women will receive an oral dose of 10 mg of [2H4]-retinyl acetate, and a blood sample (10 mL) will be obtained 24 hrs, 3 and 20 days later (study days 1, 3 and 20) for measurement of the plasma isotopic ratio of [2H4]-retinol:retinol, at all 3 timepoints, and estimation of their initial vitamin A pool size using the day 20 sample (Figure 1).  Plasma concentrations of C-reactive protein (CRP) and (1-acid glycoprotein (AGP) will be measured at the same time points (study days 1, 3 and 20); and the plasma concentrations of retinol, carotenoids and ferritin will be measured in the blood sample collected just prior to beginning the supplementation period (study day 20).  During the 20-day mixing period (study days 0-20), the women will consume their usual diets.  It is assumed that their usual dietary vitamin A intake is low, nevertheless, field workers will obtain information weekly on their dietary vitamin A intake throughout the study period.  On study day 21, the subjects will begin receiving their assigned dietary and capsule treatments, 6 d/wk, for a total of 60 days.  Immediately following the 60-d intervention period (study day 92), a fasting blood sample (10 mL) will be obtained for measurement of the plasma concentrations of retinol, carotenoids, CRP, AGP, and ferritin, and night vision will be assessed again by using pupillary threshold testing. The subjects will then resume their usual diets. Nine days 
later (study day 101), night vision will be tested again by using pupillary threshold testing. The following day (study day 102), the subjects will receive an oral dose of 10 mg of [2H8]-retinyl acetate and blood (10 mL) will be obtained 24 hr, 3 and 20 days later (study days 103, 105 and 122) for measurement of the plasma isotopic ratios and estimation of their final vitamin A pool size, as described above; plasma concentrations of CRP and AGP will be measured at each time point.  The 10-d stabilization period (study days 92-102) is required to allow the supplemental vitamin A provided during the 60-day intervention to mix with the exchangeable body pool before final vitamin A pool size is estimated.

Duration of the study:  Using the assumptions that 50% of dietary or supplemental vitamin A is retained, 0.5%/d of the exchangeable vitamin A pool is catabolized, and daily vitamin A intake from the usual diet is ~ one-third to one-half of the RDA, vitamin A pool size would be expected to increase by ~15 mg in response to consumption of an additional  600 (g RAE/d, 6 d/wk, for 60 days. 

Food and capsule supplements:  OFSP are relatively new to Bangladesh, and it is unlikely that the study population will have been exposed to OFSP.  However, WFSP are commonly consumed in Bangladesh, and are typically boiled and eaten in whole pieces without added fat.  We expect the OFSP will be acceptable to the study participants because in our previous study in Bangladesh we used OFSP that were shipped to Bangladesh from the US, and these were well-accepted by the study participants.  Because WFSP are typically boiled and eaten in whole pieces in Bangladesh, we have chosen to include this food preparation method as the traditional method.  Fried WFSP are also consumed in Bangladesh.  Thus, we will evaluate the effect of preparing OFSP with added fat (pan frying in oil) on the bioefficacy of (-carotene from OFSP.  It is know that dietary fat enhances absorption of (-carotene (23).  It has been estimated that a small amount (~5 g, ~1 teaspoon) of oil is sufficient to enhance absorption of (-carotene (29, 30).  Because vegetable oil is costly for low-income populations, we have chosen to add a minimal amount of oil (i.e., just 5 g) per serving of potatoes.  WFSP are commonly consumed with rice, thus we will also provide a serving (200 g, ~1 cup) of steamed, white rice with the vegetable supplements.  

Unpeeled OFSP will be boiled in water in a covered pot until soft (~1 hr).  The water will be drained, and the potatoes will be peeled.  For groups 1 and 4, the peeled OFSP will be cut into chunks of ~2.5 cm (group 1).  For group 2, the peeled OFSP will be cut into slices and fried in soybean oil to achieve ~5 g oil per serving.  Soybean oil is the most commonly used vegetable oil in low-income populations in Dhaka. Unpeeled WFSP will be boiled in water in a covered pot until soft (~1 hour).  The peeled WFSP will be drained, peeled and cut into chunks (~2.5 cm).  Groups 1-3 will receive corn oil capsules containing 150 (L of corn oil.  Group 4 will receive a capsule containing 600 (g RAE as retinyl palmitate dissolved in 150 (L of corn oil.  It will not be possible to mask the OFSP and WFSP, but the placebo and vitamin A capsules will be identical in appearance.  The amount of oil provided in the placebo or vitamin A capsules (150 uL, ~0.03 teaspoons) will be consistent across groups and is unlikely to have a significant effect on absorption of β-carotene from the vegetable supplements. 

The portion sizes of OFSP will be determined based on the carotenoid content of the two different cooked preparations of OFSP.  Boiled and fried OFSP will be analyzed by HPLC for the carotenoid content.  The concentration of all-trans (-carotene will be used to estimate the portion sizes of OFSP required to provide 7200 (g of (-carotene (600 (g RAE).  The concentrations of cis-isomers of (-carotene, and any other provitamin A carotenoids will be quantified, however because the bioavailability and vitamin A equivalency of these carotenoids is uncertain, they will not be included in the calculation of portion sizes.  In our previous study, we did not detect any provitamin A carotenoids other than (-carotene in sweet potatoes.  The boiled OFSP will be seasoned with salt.  The fried OFSP will be seasoned with savory spices (cumin, chili seeds (seeds do not contain (-carotene) and salt).  A small trial will be conducted to assess whether the OFSP and WFSP preparations are acceptable to the target population.  Recipes and/or portion sizes will be adjusted as necessary.  Standardized portions of the food supplements will be placed into thermoses and distributed to women by fieldworkers.   Duplicate portions of the food supplements will be collected and stored at -70oC once every two weeks.  Prior to each study round, the carotenoid content of the potatoes will be measured and the portion sizes of OFSP will be adjusted if necessary.  Capsules will be stored at –20oC, and placed into individual vials, and carried in insulated bags on ice packs to be distributed to the women.  Thermoses will be color-coded by treatment group, capsules will be identical in appearance, but the vials in which they are stored will be color-coded by treatment group.  Fieldworkers will encourage the women to consume all the food and capsule supplements.  To monitor adherence to treatments, field workers will record whether the capsule is consumed and the amount of food consumed (i.e., all, more than half, half, less than half, none).

The high-(-carotene OFSP will be provided by the Tuber Crop Research Center in Bangladesh in collaboration with the regional office of the International Potato Center (CIP), in Orissa, India.  At this time, we do not know the exact (-carotene concentration of the OFSP, but expect that it will be ~ 5 to 8 mg/100 g of cooked OFSP based on preliminary communications with scientists at CIP.  Portion sizes and frequency of feeding will be determined using the measured (-carotene content of the OFSP which will be determined by HPLC, as described above.  As an example, the portion size would range from ~ 144 g to 111g for OFSP that contain 5 to 8 mg of (-carotene/100 g cooked potatoes.  By comparison, in a recent feeding trial of nightblind, pregnant women in Nepal, we provided daily amounts of ~128 g of cooked carrots and ~175 g of cooked green leafy vegetables with rice, 6d/wk for 6 weeks, and had excellent adherence to the dietary treatments.  The white-fleshed sweet potatoes will be obtained from a local supplier.  The same supplier will provide the potatoes throughout the study period.  We will measure carotenoids in WFSP by HPLC, but anticipate that WFSP will not contain carotenoids.

Anthropometry:  At the initial and final visits to the clinic, weight will be measured to the nearest 0.1 kg using a digital scale.  Height will be determined to the nearest 0.1 cm using a stadiometer.  

Dietary vitamin A intake:  A semi-quantitative food frequency questionnaire will be administered to women weekly to obtain information on their dietary vitamin A intake during the previous week.

Morbidity:  A morbidity questionnaire will be administered to women every week at the time of food delivery by trained fieldworkers to obtain information on symptoms of illness.

Sample size:  A sample size of 25 women per treatment group will allow us to detect a difference of 12.9 mg in final mean vitamin A pool size between treatment groups with (= 0.05 and (=0.80.  The sample size was increased to 30 per group (+20%) to account for possible attrition.  Thus, a total of 120 women will be enrolled.  The sample size is based on the standard deviation (30%) of the final mean vitamin A pool size from our previous study in Bangladeshi men (18).  In that study, a difference of 11.7 mg in final pool size between treatment groups was statistically significant, with 14 subjects/group and five treatment groups.  A sample size of 120 will allow us to detect a difference of 0.058 (mol/L in final mean plasma retinol concentrations between treatment groups, and a difference of 0.067 (mol/L in final mean plasma (-carotene concentrations between treatment groups.  The study will be conducted in four rounds of 113 days each, one round in year 1, and three rounds in year 2, each consisting of ~30 women, to facilitate the logistics of delivering daily meals to participants.  

Estimation of vitamin A pool size:  Vitamin A pool size will be estimated quantitatively using the measured plasma isotopic ratio of labeled to non-labeled retinol at 20-days post-isotope dose and the “Olson equation”.  The mean change in vitamin A pool size will be calculated for each treatment group as final mean pool size minus initial mean pool size.  Plasma isotopic ratios on day 3 post-isotope dose will be used for qualitative assessment of vitamin A pool size, and qualitative assessment of mean change in vitamin A pool size.  (The day 3 isotopic ratios do not provide a quantitative estimate of vitamin A pool size, nevertheless, because they are highly correlated with vitamin A pool size they are useful for qualitative estimates of pool size and change in pool size.)  Because the plasma isotopic ratio of labeled to non-labeled retinol peaks at ~24 hrs post-dose, the plasma isotopic ratio at this time point provides qualitative information on absorption and/or mobilization of the isotope dose.  

Estimation of relative vitamin A equivalency of (-carotene from different preparations of OFSP:  Relative vitamin A equivalency factors for (-carotene will be estimated by comparing the mean change in vitamin A pool size in each of the OFSP groups with that in the retinyl palmitate group.  Specifically, the mean change in vitamin A pool size will be determined for each treatment group.  The mean change in pool size will then be expressed in relation to the negative control group to obtain estimates of the net mean change in pool size in each group.  This will be accomplished by subtracting the mean change in vitamin A pool size in the negative control group from the mean change in pool size in the groups that received a vitamin A source.  The net mean changes in vitamin A pool size in the OFSP groups will be compared to the net mean change in pool size in the retinyl palmitate group to estimate the relative vitamin A equivalency of the OFSP by using the following equation:

 (7200 (g (-carotene consumed per day/600 (g RE retinyl palmitate consumed per day) x (net mean change in vitamin A pool size in the retinyl palmitate group / net mean change in vitamin A pool size in the OFSP groups)

Laboratory analyses:   Laboratory personnel will be masked to the subjects’ treatment group assignments.  Plasma concentrations of retinol and carotenoids will be measured by HPLC (31).  Plasma concentrations of C-reactive protein and (1-acid glycoprotein will be determined using an Immulyte Autoanalyzer.  Hemoglobin concentration will be measured using a hemoglobinometer (HemoCue, Inc., Lake Forest, CA).  Serum ferritin will be measured by radioimmunoassay using a commercial kit (Diagnostic Products Corporation).  Plasma isotopic ratios of [2H4]- and [2H8]-retinol:retinol will be measured by GC-MS (32).  Briefly, retinol will be isolated from plasma by HPLC, and the tert-butyldimethylsilyl (tBDMS) derivative of retinol will be formed.  Isotopic ratios will be estimated by GC-MS on a Shimadzu QP 5000 quadrupole mass spectrometer (Shimadzu, Kyoto, Japan) using 70 eV electron ionization.  The within-run precision of the isotopic ratio measurements will be estimated by analyzing standards with each set of plasma samples.  The coefficient of variation for the mean isotopic ratio measurements of standards is typically <5% in our laboratory.  

Trial management:  Dr. Marjorie Haskell will be responsible for overall management of the study.  She will prepare the doses of stable isotope labeled vitamin A, and will be responsible for the GC-MS and HPLC analyses.  In Bangladesh she will 1) assist with developing standardized recipes for the food supplements, 2) assist with training cooks and field workers in packaging and distributing food supplements and capsules, 3) assist with training in data collection techniques (food freq; morbidity), and 4) assist with training in collection, processing and storage of blood samples.  She will also provide on-going technical support, as needed.  She will collaborate with Dr. Sarath Ilangantileke and Sreekanth Attaluri from the regional CIP offices in India, to arrange for provision of the OFSP through the Tuber Crop Research Center in Bangladesh.  Dr. Kazi Jamil will be responsible for the day-to-day management of the study in Bangladesh.  This includes randomization of subjects to treatment groups, administration of isotope, collection of blood samples, provision of food and capsule supplements, and supervision of all staff members.  He will also assist with training of fieldworkers in all study procedures.  He will collaborate with Sreekanth Attaluri and local scientists at the Tuber Crop Research Center in Bangladesh to obtain the orange and white-fleshed sweet potatoes.  Dr. Jamil has managed our two most recent studies using the vitamin A stable isotope dilution technique in Bangladesh, and is very familiar with all of the study procedures.  Dr. Ken Brown will assist with overall management of all aspects of the study, and analysis and interpretation of results.  The study statistician is Janet Peerson.  She is the statistician for the Program in International Nutrition at the University of California, Davis.  She will perform all of the statistical analyses.  All of the above-named personnel will be involved in data analyses and the writing of the final manuscript.  The final manuscript will be submitted to an appropriate peer-reviewed journal for publication.  

Timeline (Table 1):  The first round of the study will take place between January  and June 2006.  It is not possible to begin before November, 2005 because Cambridge Isotopes requires 4 months to synthesize the isotopes.  At the earliest, the isotopes could be obtained and prepared in oil by August, 2005.  However, the first round has been planned to start just after the 2nd Eid festival (Jan 13, 2006) of the year as there is a considerable chance of variation in vitamin A status among the subjects because people usually eat animal food (meat, liver, etc) during this time.  As shown in Table 1, each round will be started after the second Eid festival and be completed before Ramadan (month of fasting).  From July-December 2005, activities will include obtaining IRB approvals, recruitment of staff, and training field workers in data collection methods, etc.  In March 2005, the b-carotene concentration of newly harvested OFSP will be determined; and a small acceptability trial will be conducted in women who are not enrolled in the study to determine the portion size of OFSP.  In March 2006, the b-carotene concentration of newly harvested OFSP will be determined again, and if necessary, the portion size will be adjusted.   Laboratory and data analyses will be on-going, and the final manuscript will be prepared by Dec 31, 2007.

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 the low-income area of Mirpur in the city of Dhaka, at the Centre’s community-based health center.
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).


Statistical analyses:  Descriptive statistics will be calculated for all variables to check for outliers and test for normality.  Variables that are not normally distributed will be transformed to achieve a normal distribution.  Correlation analysis will be used to check for associations between, 1) plasma concentrations of CRP, AGP and plasma concentrations of retinol, carotenoids and ferritin; 2) plasma concentrations of CRP, AGP and plasma isotopic ratios of labeled to non-labeled retinol at all time points (24 hr, 3 and 20 days post-isotope doses), and 3) plasma concentrations of CRP, AGP and estimates of total body vitamin A pool size.  Correlation analysis will also be used to check for associations between 1) the 24 hr plasma isotopic ratios and the 3 day and 20 day plasma isotopic ratios of labeled to non-labeled retinol, 2) usual dietary vitamin A intake from the home diet before and during the study and estimates of initial and final mean vitamin A pool size, and 3) morbidity before and during the study and estimates of initial and final mean vitamin A pool sizes.  Initial and final mean dietary vitamin A intake and morbidity during the trial will be compared by treatment group using ANOVA.  Final mean vitamin A pool sizes will be compared by treatment group controlling for initial values and any other variables significantly associated with this outcome (to be identified in correlation analyses described above).  The plasma isotopic ratios measured 3 days after the second dose of isotope will be compared by treatment group, controlling for initial values and any other variables.  Final plasma concentrations of retinol, carotenoids, and  ferritin will be compared by treatment group, controlling for initial values, and any other variables.  Regression analysis will be used to examine the relationship between day 3 plasma isotopic ratios and day 20 plasma isotopic ratios, and the relationship between day 3 plasma isotopic ratios and estimates of total body vitamin A pool size.  A prediction equation will be developed to estimate vitamin A pool size using the day 3 plasma isotopic ratios, based on the observed relationship between the two variables. Treatment group assignments will be unmasked only after all of the statistical analyses are completed.  All statistical analyses will be performed using SAS software.
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.

Subjects:  The subjects will be non-pregnant, non-lactating women of reproductive age (18-45 years).  The women will be recruited from low-income neighborhoods that are served by the community health center that is operated by ICDDR,B in Mirpur.  This target population was chosen because women of reproductive age are a high-risk group for vitamin A deficiency.  Potential study participants will be examined by a physician to determine their current health and pregnancy status, and to obtain information on their medical and reproductive history.  A urine sample will be obtained to test for pregnancy.  A small blood sample will be obtained for measurement of the hemoglobin concentration, and serum concentrations of C-reactive protein and retinol.  Women with chronic disease, diarrhea within the past week, and those who are pregnant or lactating will be excluded from the study.  Those with severe anemia (<90 g Hgb/L) will be treated with iron (60 mg/d for 30 d) and those with symptoms of nightblindness or clinical eye signs of xerophthalmia will be treated with vitamin A according to the WHO recommendations (25), and excluded from the study.  Non-pregnant, non-lactating women with serum retinol concentrations <1.05 (mol/L and normal serum concentrations of CRP (<5 mg/L) will be eligible for the study.  The study protocol will be submitted for approval to the Research and Ethical review committees at ICDDR,B, and to the Human Subjects Protection Committee at the University of California, Davis.  Small group meetings will be held with eligible study participants to explain the purpose of the study and the study procedures.  Informed consent will be obtained from all women for the screening procedures, and from the eligible women who choose to participate in the full study.  The study participants will be examined by a physician weekly for symptoms and signs of vitamin A deficiency; any women with symptoms or signs of deficiency will be treated with vitamin A according to the WHO recommendations, and will not continue with the study procedures.
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.


N/A
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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.


When sufficient data is available, the findings will be presented initially in one of the International Scientific Conferences on relevant issues of nutrition. In addition, the results may be presented elsewhere including workshops, seminars, etc. as appropriate. Eventually the paper will be submitted for publication in a peer-reviewed journal of nutrition.

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 project will be carried out as a collaborative effort of the following academic institutions and organizations:  

1. Clinical Sciences Division of the International Centre for Diarrhoeal Disease Research, Bangladesh (Dr. David Sack, Executive Director).

2. The Department of Nutrition and the Program in International Nutrition (PIN), University of California, Davis (Dr. KH Brown, Director of PIN)

3. International Potato Centre (CIP), Lima, Peru.

4. Tuber Crops Research Centre (TCRC), Bangladesh Agricultural Research Institute, Gazipur, Bangladesh.

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


: Kazi Mohammad Asif Jamil  (PI)

2    Present position

: Associate Scientist

3    Educational  background
:

1988:
M.B.B.S. (Bachelor of Medicine and Surgery)

Institute – Chittagong Medical College, Chittagong, Bangladesh


1995:
Ph.D. in Medical Sciences



Institute – University of Tokyo, Japan

2001:
Postdoctoral training in Nutrition at the Department of Nutrition of University of California Davis, USA

4     List of ongoing research protocols  

4.1.   As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	 2002-032
	 1-1-2003  
	31-12-2005
	20

	
	
	
	


4.2. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	
	
	

	
	
	
	


4.3.   As Co-Investigator  


	Protocol Number
	Starting date
	Ending date
	Percentage of time

	2002-009
	1-9-2003
	31-12-2005
	5

	2003-009
	1-3-2004
	31-12-2005
	10


5   Publications 

	Types of publications
	Numbers

	a)   Original scientific papers in peer-review journals                               
	6

	b)   Peer reviewed articles and book chapters                                                               
	

	c)   Papers in conference proceedings
	

	d)   Letters, editorials, annotations, and abstracts in peer-reviewed journals
	5


6    Recent publications including publications relevant to the present research protocol:

(i) Daily consumption of Indian Spinach (Basella alba) or sweet potatoes has a positive impact on total body vitamin A stores of Bangladeshi men.  Marjorie J. Haskell, Kazi M. Jamil, Ferdaus Hassan , Janet M. Peerson, M. Iqbal Hossain, George J. Fuchs, and Kenneth H. Brown. Am J Clin Nutr. 2004 Sep;80 (3):705-14. 
(ii)  Human milk as a source of ascorbic acid: no enhancing effect on iron bioavailability from a traditional complementary food consumed by Bangladeshi infants and young children. Lena Davidsson, Kazi Asif Jamil, Shafiqual Alam Sarker, Christophe Zeder, George Fuchs, Richard Hurrell. Am J Clin Nutr. 2004 Jun;79(6):1073-7.

(iii) Detection of endotoxin in sera from children hospitalized for treatment of diarrhea in Bangladesh. Ahmed T, Azam MA, Armed N, Jamil KM, Hassan F, Ogura N, Tamura H, Yokochi T. J Endotoxin Res. 2004;10(4):223-8.

(iv) Low temperature hemodialysis prevents hypotensive episodes by reducing nitric oxide synthesis. Nephron. KM Jamil, K Yokoyama, F Takemoto, S Hara, and A Yamada. 2000 Mar; 84(3): 284-6.

(v) Distinct mechanisms of action of V1 antagonists OPC-21268 and [d(CH2)5Tyr(Me)AVP] in mesangial cells. KM Jamil, T Watanabe, A Nakao, T Okuda and K Kurokawa. Biochem. Biophys. Res. Commun. 1993; 193: 738-743.

(vi)  Expression of platelet activating factor receptor in renal tubular cell line (LLC-PK1). KM Jamil, T Takano, A Nakao, Z Honda, T Shimizu, T Watanabe and K Kurokawa. Biochem. Biophys. Res.Commun. 1992; 187: 767-772.
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Program in International Nutrition, Dept. of Nutrition

University of California-Davis, Davis, CA 95616

(W) (530) 752-1992 (H) (530) 757-6326

612 Hudson Street, Davis, CA 95616

EDUCATION

1996



Ph.D. in Nutrition with Designated





Emphasis in International Nutrition





University of California-Davis





Davis, CA

1987



M.P.H. in Nutrition





University of North Carolina





Chapel Hill, NC

1985



B.S. in Nutrition





University of Massachusetts





Amherst, MA

1980



B.A. in French





Western Kentucky University





Bowling Green, KY

1978-79


French language study





Universite de Montpellier





Montpellier, France

PROFESSIONAL AND RESEARCH EXPERIENCE

July 2000 to


Assistant Nutritionist, Prog. in International

present



Nutrition, Nutrition Department

                                                University of California, Davis, Davis, CA.

July 1996 to


Post-doctoral Researcher, Prog. in International

June 2000


Nutrition, Nutrition Department





University of California, Davis, Davis, CA.

November 1997 to

Consultant, Market Access for Rural 

Feb 1998


Development, Dang, Nepal. Assessed 





food and nutrition beliefs and practices of





women with young children in the mid-western





Terai in Nepal.

Nov-Dec 1996;

Consultant, International Atomic Energy Agency,

July-October 1995

Vienna, Austria.  Assisted with implementation of





pilot studies to assess vitamin A status of infants





and school-aged children in Peru, using stable isotope labeled





vitamin A.

September 1992 to

Post-graduate researcher, Program in International

June 1996


Nutrition, Nutrition Department, University of





California, Davis, Davis, CA.





Completed dissertation project entitled, "Assessment





of vitamin A status in humans using the deuterated





retinol dilution technique”.
September 1992 to 

Conducted clinical phase of dissertation project

December 1993

at the International Centre for Diarrhoeal Disease





Research, Dhaka, Bangladesh.

September 1991

Post-graduate researcher, Nutrition Department, University

to August 1992

of California Davis, Davis, CA.  Analyzed human 





plasma, breastmilk, and foods for vitamin A and





carotenoid content by HPLC.

September 1991

Teaching Assistant, Nutrition Department, University

to June 1992


of California Davis, Davis, CA.  Assisted in teaching





two undergraduate courses on diet therapy, and a





course on nutritional assessment (anthropometry, body





composition, and assessment of dietary intake).

February 1989


Research Assistant, Center for Studies of Sensory Impair-

to September 1990

ment, Aging and Metabolism, Guatemala City, Guatemala.





Managed a field study to assess the nutritional status of





Guatemalan elderly living in a peri-urban neighborhood of





Guatemala City.

June 1987


Research Assistant, Vitamin Bioavailability Laboratory,

to June 1988


USDA Human Nutrition Research Center on Aging,





Tufts University, Boston, MA.





Studied the intestinal uptake of folic acid, and measured





the folate content of foods by HPLC.

January 1986


Dietetic Intern, Duke University Medical Center, Durham,

to April 1986


North Carolina.





Completed a dietetic internship in fulfillment of the 





requirements of the American Dietetic Association for 





registration as a dietitian.  Completed clinical requirements





in gastroenterology, endocrinology, cancer, obstetrics, and





eating disorders.

February 1985


Laboratory Technician, Nutrition Evaluation Laboratory,

to August 1985

USDA Human Nutrition Research Center on Aging, Tufts

(and Summer 1986)

University, Boston, MA.





Performed assays for analyzing human blood samples 





for various nutrients, including vitamins A and E by





HPLC, and enzymatic assays for vitamins B1, B2 and B6.

PROFESSIONAL AFFILIATIONS
Member of American Society for Nutritional Sciences
Member of the Society for International Nutrition Research

RD eligible

AWARDS AND HONORS

Finalist, Student competition, Society for International Nutrition Research, 1996
ARCS scholarship, 1992

Out-state-tuition waiver, University of California, Davis, 1990

LANGUAGES:  Fluent in Spanish, limited fluency in French

REFERENCES:  Available on request.

PUBLICATIONS:

Mason JB, Shoda R, Haskell M, Selhub J, Rosenberg IH. Carrier affinity as a mechanism for the pH-dependence of folate transport in the small intestine. Biochimica et Biophysica Acta 1990;1024:331-335. 

Handelman GJ, Haskell MJ, Jones AD, Clifford AJ. An improved protocol for determining ratios of retinol-d4 to retinol isolated from human plasma. Analytical Chemistry 1993;65(15):2024-2028. 

Haskell MJ, Handelman GJ, Peerson JM, Jones AD, Rabbi A, Awal MA, Wahed MA, Mahalanabis D, Brown KH. Assessment of vitamin A status by the deuterated-retinol-dilution technique and comparison with hepatic Vitamin A concentration in Bangladeshi surgical patients. American Journal of Clinical Nutrition 1997;66:67-74. 

Ribaya-Mercado, Haskell MJ. Extending new technology to the Assessment of Vitamin A Status in Non-Industrialized Countries. Bulletin of Research Abstracts of the Center for Studies for Sensory Impairment, Aging and Metabolism (CeSSIAM) 8:1-2 (editorial), 1997. 

Haskell MJ, Islam A, Peerson JM, Handelman GJ, Wahed MA, Mahalanabis D, Brown KH. Plasma kinetics of an oral dose of [2H4]-retinyl acetate in human subjects with estimated low or high total body stores of vitamin A. American Journal of Clinical Nutrition 1998;68:90-95. 

Haskell MJ, Brown KH. Maternal vitamin A nutriture and the vitamin A content of milk. Journal of Mammary Gland Biology and Neoplasia 1999;4:243-257. 

Haskell MJ, Mazumder RN, Jones AD, Peerson JM, Wahed MA, Mahalanabis D, Brown KH. Use of the deuterated-retinol-dilution technique to assess total-body vitamin A reserves of adult volunteers consuming different levels of vitamin A. American Journal of Clinical Nutrition 1999;70:874-880.

 
Haskell MJ, Jamil KM, Hassan F, Peerson JM, Hossain MI, Fuchs GJ, Brown KH. Daily consumption of Indian spinach (Basella alba) or sweet potatoes has a positive effect on total-body vitamin A stores in Bangladeshi men. Am J Clin Nutr. 2004 Sep;80(3):705-14.
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	NAME

Kenneth H. Brown, M.D.
	POSITION TITLE

Professor

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

	INSTITUTION AND LOCATION
	DEGREE

(if applicable)
	YEAR(s)
	FIELD OF STUDY

	Columbia University, New York, NY
	B.A.
	1968
	Pre-Med

	University of Pennsylvania, Phila., PA
	M.D.
	1973
	Medicine


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

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

Professional positions

1973-1975 
Clinical Fellow in Pediatrics, Children’s Hospital Medical Center, Harvard University, Boston, MA

1975-1978 
Visiting Scientist, Cholera Research Laboratory (now the International Center of Diarrheal Disease Research), Dhaka, Bangladesh

1978-1980 
Assistant Professor, Johns Hopkins University

1980-1985 
Visiting Scientist & Director of Research, Nutrition Research Institute, Lima, Peru

1986-1989 
Associate Professor, Division of Human Nutrition, Department of International Health, Johns Hopkins University School of Hygiene and Public Health and Associate Professor, Department of Pediatrics, Johns Hopkins University School of Medicine, Baltimore, Maryland

1989-present 
Professor, Department of Nutrition, University of California, Davis, California and Director, Program in International Nutrition

Other positions and awards

1990-present 
Editorial Board, European Journal of Clinical Nutrition

1991-1998 
Assistant Editor, American Journal of Clinical Nutrition

1992-1994 
President, Society for International Nutrition Research

1993-1996 
Councilor, The American Society for Clinical Nutrition, Inc.

1994-1995 
Member, Committee on International Nutrition, National Academy of Sciences

1993
International Award for Modern Nutrition, Swiss Central Milk Producers Association, Bern, Switzerland

1995
International Nutrition Research Prize, Society for International Nutrition Research

1997
E.V. McCollum Award, American Society for Clinical Nutrition
B. Selected peer-reviewed publications (in chronological order). Do not include publications submitted or in preparation. (selected from more than 200 published papers)

Brown KH, Akhtar NA, Robertson AD, Ahmed MG (1986). Lactational capacity of marginally nourished mothers: relationships between maternal nutritional status and quantity and proximate composition of milk. Pediatrics 78:909-919.

Brown KH, Gastañaduy AS, Saavedra JM, Lembcke J, Rivas D, Robertson AD, Yolken R, Sack RB (1988). Effect of continued oral feeding on clinical and nutritional outcomes of acute diarrhea in children. J Pediatr 112:191-200.

Brown KH, Black RE, Lopez de Romaña G, Kanashiro HC (1989). Infant-feeding practices and their relationship with diarrheal and other diseases in Huascar (Lima), Peru. Pediatrics 83:31-40.

Fjeld CR, Schoeller DA, Brown KH (1989). A new model for predicting energy requirements of children during catch-up growth developed using doubly labeled water. Pediatr Res 25:503-508.

Brown KH, Stallings RY, Creed de Kanashiro H, Lopez de Romaña G, Black RE (1990). Effects of common illnesses on infants' energy intakes from breast milk and other foods during longitudinal community-based studies in Huascar (Lima), Peru. Am J Clin Nutr 52:1005-1013.

Brown KH, Perez F, Gastañaduy AS (1991). Clinical trial of modified whole milk, lactose-hydrolyzed whole milk, or cereal-milk mixtures for the dietary management of acute childhood diarrhea. J Pediatr Gastroenterol Nutr 12:340-350.

Piwoz EG, Peerson JM, Brown KH (1992). Potential for misclassification of infants' growth increments by using existing reference data. Am J Clin Nutr 56:58-64.

Brown KH, Perez F, Peerson JM, Fadel J, Brunsgaard G, Ostrom KM, MacLean Jr WC (1993). Effect of dietary fiber (soy polysaccharide) on the severity, duration, and nutritional outcome of acute, watery diarrhea in children. Pediatrics 92:241-247.

Brown KH, Peerson JM, Fontaine O (1994). Use of nonhuman milks in the dietary management of young children with acute diarrhea:a meta-analysis of clinical trials. Pediatrics 93:17-27.

Cohen RJ, Brown KH, Canahuati J, Rivera LL, Dewey KG (1994). Effects of age introduction of complementary foods on infant breast milk intake, total energy intake, and growth: a randomized intervention study in Honduras. Lancet 343:288-293.

Schroeder DG, Brown KH (1994). Nutritional status as a predictor of child survival: summarizing the association and quantifying its global impact. Bull WHO 72:569-579.

Brown KH, Sanchez-Griñan M, Perez F, Peerson JM, Ganoza L, Stern JS (1995). Effects of dietary energy density and feeding frequency on total daily energy intakes by recovering malnourished children. Am J Clin Nutr 62:13-18.

Ashraf H, Bhan MK, Bhatnagar S, Bhutta Z, Brown KH, Dung PT, Fontaine O, Garcia Aranda JA, Issani Z, Ly DT, Mahalanabis D, Mitra AK, Molla AM, Nizami SQ, Nurko S, Penny M, Singh KD, Snyder JD, Thanh PN, Thobani S, Verne E (1996). International Working Group on Persistent Diarrhoea. Evaluation of an algorithm for the treatment of persistent diarrhoea: a multicentre study. Bulletin of the World Health Organization, 74:479-489.

Dewey KG, Cohen RJ, Landa Rivera L, Canahuati J, Brown KH (1997). Effects of age at introduction of complementary foods to breast-fed infants on duration of lactational amenorrhea in Honduran women. Am J Clin Nutr 65:1403-1409.

Ruel MT, Rivera JA, Santizo M-C, Lönnerdal B, Brown KH (1997). Impact of zinc supplementation on morbidity from diarrhea and respiratory infections among rural Guatemalan children. Pediatrics 99:808-813.

Haskell MJ, Handleman GJ, Peerson JM, Jones AD, Atai Rabbi M, Awal MA, Wahed MA, Mahalanabis D, Brown KH (1997). Assessment of vitamin A status by the deuterated-retinol-dilution technique and comparison with hepatic vitamin A concentration in Bangladeshi surgical patients. Am J Clin Nutr 66:67-74.

Dewey KG, Cohen RJ, Rivera LL, Brown KH (1998). Effects of age of introduction of complementary foods on iron status of breastfed infants in Honduras. Amer J Clin Nutr 76:878-84.

Rivera JA, Ruel MT, Santizo M-C, Brown KH, Lönnerdal B (1998). Zinc supplementation improves the growth of stunted rural Guatemalan infants. J of Nutrition 128:556-62.

Haskell MJ, Islam MA, Handelman GJ, Peerson JM, Jones AD, Wahed MA, Mahalanabis D, Brown KH (1998). Plasma kinetics of an oral dose of [2H4]retinyl acetate in human subjects with estimated low or high total body stores of vitamin A. Am J Clin Nutr 68:90-5.

Brown KH (1998). Effect of infections on plasma zinc concentration and implications for zinc status assessment in low-income countries. Am J Clin Nutr 68:425S-429S.

Brown KH, Dewey KG, Allen LH (1998). Complementary Feeding of Young Children in Developing Countries:A Review of Current Scientific Knowledge. World Health Organization (WHO/NUT/98.1), Geneva, Switzerland.

Mendoza C, Viteri FE, Lonnerdal B, Young KA, Raboy V, Brown KH (1998). Effect of genetically modified low-phytate maize on absorption of iron from tortilla. Am J Clin Nutr 68:1123-1127.

Goto K, Chew F, Torun B, Peerson JM, Brown KH (1999). Epidemiology of altered intestinal permeability to lactulose and mannitol in Guatemalan infants. J Ped Gastroent Nutr 28:282-290.

Lartey A, Manu A, Brown KH, Peerson JM, Dewey KG (1999). A randomized, community-based trial of the effects of improved, centrally processed complementary foods on growth and micronutrient status of Ghanaian infants from 6 to 12 mo of age Am J Clin Cutr 70:391-404.

Zinc Investigators Collaborative Group (Bhutta ZA, Black RE, Brown KH, Meeks-Gardner J, Gore S, Hidayat A, Khatun F, Martorell R, Ninh NX, Penny ME, Rosado JL, Roy SK, Ruel M, Sazawal S, Shankar A) (1999). Prevention of diarrhea and pneumonia by zinc supplementation in children in developing countries: Pooled analysis is randomized controlled trials. J Pediatr 135:689-97.

Kimmons JE, Brown KH, Lartey A, Collison E, Mensah PPA, Dewey KG (1999). The effects of fermentation and/or vacuum flask storage on the presence of coliforms in complementary foods prepared for Ghanaian children. J Food Sci Nutr 50:195-201.

Bennett VA, Morales E, Gonzalez J, Peerson JM, Lopez de Romaña G, Brown KH (1999). Effects of dietary viscosity and energy density on total daily energy consumption by young Peruvian children. Am J Clin Nutr 70:285-291.

Penny ME, Peerson JM, Marin RM, Duran A, Lanata CF, Lönnerdal B, Black RE, Brown KH (1999). Randomized, community-based trial of the effect of zinc supplementation, with and without other micronutrients, on the duration of persistent childhood diarrhea in Lima, Peru. J Pediatr 135:208-217.

Haskell MJ, Mazumder RN, Peerson JM, Jones AD, Wahed MA, Mahalanabis D, Brown, KH (1999). Use of the deuterated-retinol dilution technique to assess total-body vitamin A stores of adult volunteers consuming different amounts of vitamin A. Am J Clin Nutr 70:874-880.

Cohen RJ, Brown KH, Rivera LL, Dewey KG (2000). Exclusively breastfed, low birthweight term infants do not need supplemental water. Acta Paediatr 89:550-552.

Zinc Investigators Collaborative Group (Bhutta ZA, Bird SM, Black RE, Brown KH, Gardner JM, Hidayat A, Khatun F, Martorell R, Ninh NX, Penny ME, Rosado JL, Roy SK, Ruel M, Sazawal S, Shankar A) (2000). Therapeutic effects of oral zinc in acute and persistent diarrhea in children in developing countries: pooled analysis of randomized controlled trials. Am J Clin Nutr 72:1516-1522.

Mendoza C, Viteri FE, Lonnerdal B, Raboy V, Young KA, Brown KH (2001). Absorption of iron from unmodified maize and genetically altered, low-phytate maize fortified with ferrous sulfate or sodium iron EDTA. Am J Clin Nutr 73:80-85.

Brown KH, Wuehler SE, Peerson JM (2001). The importance of zinc in human nutrition and estimation of the global prevalence of zinc deficiency. Food Nutr Bull 22:113-125.

Rivera JA, Gonzalez-Cossio T, Flores M, Romero M, Rivera M, Tellez-Rojo MM, Rosado JL, Brown KH (2001). Multiple micronutrient supplementation increases the growth of Mexican infants. Am J Clin Nutr 74:657-663.

Brown KH (2001). A rational approach to feeding infants and young children with acute diarrhea. In: Lifschitz CH, ed, Pediatric gastroenterology and nutrition in clinical practice. New York: Marcel Dekker, Inc.

Brown KH, Peerson JM, Kimmons JE, Hotz C (2002). Options for achieving adequate intake from home-prepared complementary food in low income countries. In: Black RE, Michaelsen KF, eds., Public Health Issues in Infant and Child Nutrition. Philadelphia, PA: Lippincott Williams & Wilkins, pp. 239-256.

Lopez de Romaña D, Brown KH, Guinard J-X (2002). Sensory trial to assess the acceptability of zinc fortificants added to iron-fortified wheat products. J Food Sci 67: 461-465.

Brown KH, Peerson JM, Rivera J, Allen LH (2002). Effect of supplemental zinc on the growth and serum zinc concentrations of prepubertal children: a meta-analysis of randomized controlled trials. Am J Clin Nutr 75:1062–1071. 

Haskell MJ, Lembcke JL, Salazar M, Green MH, Peerson JM, Brown KH (2003). Population-based plasma kinetics of an oral dose of [2H4] retinyl acetate among preschool-aged, Peruvian children. Am J Clin Nutr 77:681-686.

Dewey KG, Brown KH (2003). Update on technical issues concerning complementary feeding of young children in developing countries and implications for intervention programs. Food Nutr Bull 24:5-28.

Lopez de Romaña, D, Lönnerdal B, Brown, KH (2003).  Absorption of zinc from wheat products fortified with iron and either zinc sulfate or zinc oxide. Am J Clin Nutr 78:279-283.

Hotz C, Peerson JM, Brown KH (2003).  Suggested lower cutoffs of serum zinc concentration for assessing population zinc status: a reanalysis of the second US National Health and Nutrition Examination Survey data (NHANES II: 1976-1980). Am J Clin Nutr 78:756-764.

Arsenault J, Brown KH (2003).  Zinc intake of US preschool children exceeds new dietary reference intakes. Am J Clin Nutr 78:1011-1017.

Mendoza C, Peerson JM, Brown KH, Lönnerdal B (2004).  Effect of a micronutrient fortificant mixture and 2 amounts on  calcium of iron and zinc absorption from a processed food supplement.  Am J Clin Nutr 79:244-250.

Penny ME, Marin RM, Duran A, Peerson JM, Lanata CF, Lönnerdal B, Black RE, Brown, KH (2004).  Randomized, controlled trial of the effect of daily supplementation with zinc or multiple micronutrients on morbidity, growth, and micronutrient status of young, Peruvian children.  Am J Clin Nutr 79:457-465.
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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. Kazi Jamil will be responsible for overall supervision of the study at ICDDR,B.  Dr. Jamil has supervised our previous study on carotenoid bioavailability, and is very familiar with the study procedures that will be carried out in the field.  Dr. Jamil will administer the isotope doses, and he will be responsible for quality control of data entry and data management, supervision of all field staff and coordination of the study with the UC Davis investigators.  He will also be responsible for administrative aspects of the study, such as obtaining approval from the Research and Ethical Review Committees at ICDDR,B.  The Medical Officer will be responsible for drawing blood, monitoring the physical health of the subjects, coordinating laboratory tests throughout the study period, and he/she will be responsible for data entry and management.  He will be working 100% time because he will be responsible for all of the preparatory steps such as hiring and training of personnel, setting up the study facility, obtaining necessary furnishings, supplies, etc.  The field assistants will be responsible for recruiting subjects, and will assist with all of the day-to-day aspects of the study, such as delivering meals to women and collecting dietary and morbidity data weekly, assisting with blood draws and blood processing, etc.  The Research Officer will be responsible for handling, processing and storing blood samples, conducting laboratory analyses in the Nutrition and Biochemistry Lab at ICDDR,B, and assisting the Medical Officer with managing the study subjects, coordinating meals, administration of capsules, etc.  The Office Manager will assist with ordering supplies, and will be responsible for the day-to-day administrative logistics of carrying out the study in the field, such as arranging for transport, coordinating interdepartmental activities related to payment of wage loss to subjects (during recruitment, blood collection, etc.), recruitment and payment of fieldworkers, etc.  The Dietician will supervise the cooks and ensure that standardized recipes and portion sizes are carefully prepared according to the protocol.  The Dietician will also monitor the quality of dietary intake data.  The cooks will prepare the foods for the study subjects.  Because they will be preparing foods 6 d/wk, we have found in the past that we need to hire two cooks to share that responsibility.  

Supplies:  Medicines are necessary for initial treatment of the subjects for intestinal parasites, and any other minor conditions that may arise during the study period.  The kitchen supplies are required for preparation of study diets.  The food cost is for procurement and storage (cold-storage) of sweet potatoes.  The subject incentive is for reimbursement for lost wages on the days that blood samples are collected.  Office and computer supplies are required for data collection and administrative work.  Lab analyses are required for screening subjects to determine their eligibility for the study.  The refrigerator will be used to store food prior to cooking.  Cell phones are required for efficient communication among staff between the field site and ICDDR,B.  Non-stock supplies are for thermoses for delivering food to subjects, storage boxes for storing samples, insulated bags for carrying thermoses, coolers for shipping blood samples to the US, tea and snacks for participants in the screening phase (tea/snacks will be provided after obtaining a fasting blood sample), etc.

Local travel:  During the recruitment phase of the study, transportation is provided for potential study participants (~400 subjects).  During the intervention period, transportation is provided for fieldworkers to deliver meals to subjects, and to bring subjects to the clinic when necessary (administration of isotope, collection of blood samples).  Transportation is also  provided for field staff to travel back and forth from the main facility at ICCDR,B to the field facility in Mirpur.

International travel:  An international trip is provided for Dr. Jamil to attend an international conference to present the results of the study.

Xerox, communication costs, and hipping of frozen samples to UCD are self-explanatory

Indirect costs:  Indirect costs are calculated as 10% of total costs, as specified in the program announcement. 

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)


Kazi M Jamil (PI) is also being supported by the following grants:

Title:
Estimation of the Average Vitamin A Requirement of Adult Males 

(20% effort)

Agency:
United States Department of Agriculture (USDA)

Period:
January 1, 2003 – December 31, 2005 

Role:
PI

Title:
The usefulness of ferrous fumarate as a food fortificant  in developing countries may be limited by low gastric acid secretion  





(5% effort)

Agency:
Nestle Foundation

Period:
September 1, 2003 – December 31, 2005 

Role:
Co-investigator

Title:
Immune function in men with Marginal and adequate Vitamin A store
(10% effort)
Agency:
United States Department of Agriculture (USDA)

Period:
March 1, 2003 – December 31, 2005 

Role:
Co-investigator

Title:
Surveillance study on kala-azar at Trishal 




(50% effort)
Agency:
Govt of Bangladesh (DRGA)

Period:
June 28, 2005 – December 31, 2005 

Role:
Co-investigator

Revised on: 6th January 2005








� EMBED Word.Picture.8  ���











PAGE  
8

_1010148228.doc
[image: image1.png]






