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1. Public Health Nutrition

* In spite of India's economic surge, the malnutrition (double burden of disease) is a major
public health problem in India. In pursuance of goals of National Nutrition policy, sustainable
developmental goals, WHO Nutrition Frame work and India's five year plans, emphasized to
establish 'Nutrition Surveillance System (NSS) in India to provide early warning signs of
malnutrition among vulnerable population groups to enable us to take immediate actions to
mitigate the problem of malnutrition. In order to comply with the policy recommendations,
the ICMR-National Institute of Nutrition Hyderabad has established NSS in 6 select states
(Kerala, Maharashtra, Madhya Pradesh, Meghalaya, Odisha and Telangana) in India on a
pilot basis. The main objective of the NSS is to track the Nutrition status of vulnerable
population on regular basis and also presenting the real time data by using Tabs by AWWs to
enable administrators to take immediate remedial actions for prevention and control of
malnutrition.

* The burden of anemia is widely prevalent among all age groups, gender, physiological
groups, which is a persistent public health problem in India. In spite of initiation of several
nutrition supplementation programs like iron and folic acid in India, the prevalence anemia
was not declined since several decades. Thus, it is time to look beyond iron and folic acid
supplementation, and may consider for B12 deficiency. Therefore NIN has taken up B12
deficiency mapping in India and we would like to estimate exclusive contribution of B12
deficiency in total burden of anaemia. The findings of the study may enable us to recommend
B12 vitamin supplementation.

* The high prevalence of stunting and low birth weight is also major public health problem in
India. In order to prevent and control, NIN has developed a district level multi-component
health and nutrition education intervention model to prevent and control malnutrition among
vulnerable population groups. The intervention model has been implemented in 16 high
burden districts in 5 states viz., Andhra Pradesh, Gujarat, Jharkhand, Telangana and Uttar
Pradesh to prevent and control stunting and LBW in these districts. The study was
implemented for last three years and a significant reduction in undernutrition among children
and reproductive women was observed.

* As we know that the nutritional status of women living with HIV/AIDS is sub-optimal and
improvement of their nutrition is very important in order to see good prognosis among them.
For this purpose, NIN has developed special full meal supplementation program and
implemented the same for 1 year. A significant improvement has been observed in their body
weight, BMI and CD4 count.

2. Impactevaluation of Karnataka Multi Sectoral Nutrition Pilot Project

The Government of Karnataka initiated the Comprehensive Nutrition Mission to address
the underlying prevalence of undernutrition and to clip the gaps in the existing/on-going
nutrition programs. The mission has been implementing Karnataka Multi-sectoral Nutrition
Pilot (KMNP) project with the objective to reduce malnutrition by increasing utilization of
services related to nutrition services for children <3 years, adolescent girls, pregnant women and
lactating mothers in the selected two blocks on a pilot basis. An impact evaluation was carried out
by collecting quantitative and qualitative data using mixed methods approach with the objective
to assess the impact of the KMNP interventions on the nutritional status of under three-year
children and adolescent girls. The findings show that there was a significant difference in the
intervention blocks compared to the control blocks in the nutritional status as indicated by lower
stunting of children and lower anemia in adolescent girls in the Intervention group compared to
the control group. There was a significant difference in the intervention blocks compared to the
control blocks on awareness of nutrition, health and sanitation related issues and utilization of
various government programs, which were better off in the Intervention blocks compared to the
control block.
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3. Development of easy to use R programming package “ICMR_NIN
STAT” for commonly used statistical tests in medical research

Commonly used software/programs in medical research include SAS, SPSS, Stata, graph
pad, Epi-info and Excel, which are cost prohibitive to purchase for researchers from developing
countries. R programming language or Environment has become the lingua franca of statistical
software over the last two decades. The R Programming Environment is a widely used open
source system for statistical analysis and statistical programming. The objective of this study
was to develop easy to use R programming package for commonly used statistical, medical and
nutrition diagnostic functions in medical and nutrition research. An easy to use package was
developed and it includes several functions for data importing and exporting, screening of data,
data cleaning, data preparation, descriptive statistics, inferential statistics and reporting and
common diagnostic functions in used in medical and nutrition research.

4. Technology development and efficacy testing of extruded rice fortified
with iron, folic acid and vitamin B12

Fortification of rice with micronutrients using extrusion technology is considered a
sustainable strategy to prevent nutritional deficiencies in general population. The objective of
the present study is to assess the retention, stability and iron bioavailability from indigenously
developed triple fortified rice (iron, folic acid, vitamin B,,) during rinsing and different cooking
methods. Further, we also assessed the acceptability of fortified rice in adult human volunteers.
The retention of iron during rinsing with excess water was >95%, while folic acid and vitamin B,,
levels were reduced by ~25%. Watertight cooking (in electric cooker or on flame) of rice had no
additional effect on the nutrient levels as compared to rinsed rice, implying their stability during
cooking. However, cooking with excess water followed by decanting led to 50% loss of iron and
>75% loss of folic acid and vitamin B,,. The dialyzable iron and ferritin synthesis in Caco-2 cells
was higher from fortified rice compared to unfortified rice. Further, triangle tests in adult human
subjects revealed that there are no significant sensory differences among fortified and unfortified
rice. These results suggest that the iron, folic acid and vitamin B,, fortified rice has high retention
and stability of fortified nutrients and is acceptable for consumption in adult human volunteers.

5. Effect of zinc supplementation prior to iron on iron absorption, and iron
status in deficient rats: report of invitro studies

The absorption of dietary iron is influenced by numerous dietary and physiological factors.
We have previously demonstrated that zinc treatment of intestinal cells increases iron absorption
via induction of the apical membrane iron transporter divalent metal iron transporter-1 (DMTT1).
Now we have investigated the effect of zinc on iron uptake, iron transporter and iron regulatory
protein (IRP 1 and 2) expression and the impact of the PI3K pathway in differentiated Caco-2
cells, an intestinal cell culture model. It is found that zinc induces DMT1 protein and mRNA
expression. Zinc-induced DMTT1 expression and iron absorption were inhibited by siRNA
silencing of DMT1. Further, zinc treatment led to increased abundance of IRP2 protein in cell
lysates and in polysomal fractions, implying its binding to target mRNAs. Zinc treatment
induced Akt phosphorylation, indicating the activation of thePI3K pathway. LY294002, a
specific inhibitor of PI3K inhibited zinc induced Akt phosphorylation, iron uptake, DMT1 and
IRP2 expression. Further, LY294002 also decreased the basal level of DMT1 mRNA but not
protein expression. siRNA silencing of IRP2 led to down regulation of both basal and zinc
induced DMT1 protein expression, implying possible involvement of post-transcriptional
regulatory mechanisms. In agreement with these findings zinc treatment stabilized DMT1
mRNA levels in actinomycin-D treated cells. Based on these findings, it can be concluded that
zinc-induced iron absorption involves elevation of DMT1 expression via stabilization of its
mRNA, viaaPI3K/IRP2-dependent mechanism.
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