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1. Project Title : Arsenic in Food-Chain: Cause, Effect and Mitigation

2. Technical Progress:

	Target 
	Achieved 

	7.a) 1st April to 10th September, 2008

	Baseline study:

Total: 196 cases. The study includes clinical examination , three day’s dietary  history taking by recall method and investigations like blood tests, U.S.G., X-Ray chest and E.C.G examination

Cohort distribution:

Cohort- I-108 (M-66, F-42)

Cohort –II-70 (M-36, F-34)

Cohort-III-18 (M-8, F-10 )

Total Baseline study including Clinical Examination and Investigations like ECG, Blood test, USG, X’Ray Chest done on 137 participants. 

The following Sample Collection done from the Base line study 
articipants
Hair sample = 135 collected.

Urine sample = 259 (Collected on two days)

Water sample = 46 samples collected.

 Diet samples  = 315 food sample collected.

 One Day’s collected Urine Sample and all Water and Hair samples of each participant were sent to School of Tropical Medicine for testing. One day’s urine sample of each participant has been preserved at -20°C at DNGMRF Lab for Arsenic speciation at BCKV. 

,. 

332 Food samples ( Which  includes141 food samples  collected from 59 Pilot study) of 139  participants were sent to BCKV Lab for Arsenic estimation. Rest 124 samples are preserved at DNGMRF Lab at -20°C.

Medical advice and medicines provided for treatment to 445 participants and neighbor patients during baseline study.

	7.b) Consolidated progress upto 10th Sept’2008.
	Pilot Study-Total 59

This includes preliminary clinical examination,24 hour’s diet history taking and diet sample collection ,water, hair and two day’s urine sample collection of the following participants::

Cohort-I = 34, 

Cohort-II = 15 

Cohort-III = 10 participants respectively

Base line study : 196 participants: 

Baseline study included clinical examination and investigations like blood, U.S.G., X-Ray chest and E.C.G test of the following participants:

Cohort- I-108 (M-66, F-42)

Cohort –II-70 (M-36, F-34)

Cohort-III-18 (M-8, F-10)

Further,Hair, urine ,water and diet samples were collected from the following Base line study participants:   

Cohort distribution: 

Cohort-I = 74, 

Cohort-II = 55  

Cohort-III = 8.
From October, 2007 to September, 2008, the following  samples were collected :

Total Water :

a) Endemic zone = 46 samples

b) Non-endemic zone = 8 samples

Total Urine samples collected from 196 participants = 250

9 samples from Pilot study  and  during April-Sept’08,15 samples not collected.

Total Hair samples :

57 hair samples collected from Pilot study (2 samples could not be collected from pilot study)

136 hair samples collected during Apil-Sept.’08 (One sample could not be collected)

Total Food Sample :

456 food samples collected against total 196 participants.

Health check up and medical advice and supply of medicine to participants and neighbour :  Total-727

Medicine given to local people for their illness during pilot study – 282 patients

Medicine provided during baseline study from Oct’07 to 10 Sept.’08 – 727 patients



	
	


3. Physical and Financial Progress :

a) Physical progress 

	
	Activity 
	Achieved 

	i)
	Recruitment of research personnel
	Previous status

	ii)
	Collection and compilation of literature related to the project work
	Completed

	iii)
	Equipment and furniture purchase 
	Most purchased (88%)

E.C.G.Machine purchased.



	iv)
	Arsenic Removal Domestic Filter supplied
	Total 28 filter supplied.

Pilot study participants : 

4 filters

Baseline study participants : 24 filters  


IV. M&E :

	Sl. No.
	Activities
	PY1 (2007-2008)
	PY2 (2008-2009)

	
	
	Deliverables
	Output
	Outcome
	Deliverables
	Output
	Outcome

	1.
	Cohort selection and Pilot study.
	Identification of Study area, finalization of Cohort selection by age-sex matching, standardization of study protocol full clinical examination of sample subject, collection of samples and biomarkers.  
	Cohort selection for health study. 
	Nil 
	
	
	

	2.
	Monitoring arsenic status in diet and drinking water and their effect on human health.


	             --------------
	    ---------
	-----------
	1. Arsenic intake through diet in 300 persons including 100 controls in 7 villages. 

2. Baseline study of human health in arsenic exposed and unexposed people.

3. Correlation of arsenic exposure through food material and its effect on biomarkers

4.  Offering treatment to study population and ensuring arsenic free water to arsenic exposed people.
	1. Understanding any significant arsenic exposure in humans through diet. 

2. Assessment of indicator of arsenic exposure through diet in biomarkers.


	Knowledge on arsenic exposure through diet in man.

     2.Identification of various disease manifestations and provision of treatment and             

 referral service to the study population.




a. Safeguards (social and environmental) :

Social safeguard has been offered by providing medical advice and treatment to participants and neighboring residents of rural study population during the course of pilot study and Base line survey.

 Training, Workshop etc. :  Nil

b. Linkage developed with development departments, Banks, Insurance Agencies, input agencies, market etc.

5. Experience and Lessons learnt : 

Vide publications
6. Innovations tried:

 Field level testing of urine for blood, sugar and protein and electro-cardiography has been arranged.

7. Targets for October, 2008 to March, 2009:

a) Technical :

· Base line survey in the rest of the cohort study population and completion of health study and investigation of all the cohort participants.(To achieve total 300 participants- 100 partciants belonging to each cohort) 

· Testing of samples of water, hair, nail and diet samples collected from participants

· Data entry and analyais

IV. In the Category of Publications : Following may be added :

1.  Guha Mazumder, D. N.; Chronic Arsenic Toxicity and Human Health. Ind. J. Medical Research, October 2008

Abstract :

Background & Objective
Chronic arsenic toxicity (arsenicosis) due to drinking of arsenic contaminated ground water is a major environmental health hazard throughout the world including India. Lot of new information is emerging from extensive research on health effects of chronic arsenic toxicity in humans during the last two decades. A review of available literature has been made to highlight the problem including its management.  Methods Scientific publications in journals, monographs and proceedings of conferences in regard to human health effects of chronic arsenic toxicity, its diagnosis and management have been reviewed. Results Pigmentation and keratosis are the specific skin lesions characteristic of chronic arsenic toxicity. However it produces various systemic manifestations over and above skin lesions, important ones being chronic lung disease like chronic bronchitis, chronic obstructive pulmonary disease and bronchiectasis, liver disease like non cirrhotic portal fibrosis, polyneuropathy, peripheral vascular disease, hypertension and ischeamic heart disease, diabetes mellitus, non-pitting edema of feet/hands, weakness and anemia.  Cancer of skin, lung and urinary bladder are important cancers associated with chronic arsenic toxicity. Stoppage of drinking of arsenic contaminated water is the main stay in the management of arsenicosis as specific chelation therapy has limited value. Early skin cancer, detectable by regular active surveillance, is curable Interpretation and Conclusion Over and above dermatological features, chronic arsenic toxicity produces protean clinical manifestations. Treatment of arsenicosis is unsatisfactory and is mostly symptomatic.

Key words:  Arsenicosis, Pigmentation and keratosis, NCPF and Arsenic, COPD and arsenic, Arsenical neuropathy, Treatment of arsenicosis

1. Guha Mazumder, D. N.; Health Effects of Chronic Arsenic Toxicity with special reference to Arsenic in Food Chain. Published as Abstract in the International Workshop on Updates in Arsenic-related Health Effects, held at Taiwan, December 1-2, 2008.

Abstract :

During last 25 years the author in association with other collaborators are involved in studies on health effects of chronic arsenic toxicity in West Bengal, India .The problem of ground water arsenic contamination is raging the Indo Bangladesh region for more than two decades. Results of hospital based studies showed that arsenic not only produces pigmentation and keratosis but also protean systemic manifestations, important ones being chronic lung disease (chronic bronchitis, chronic obstructive pulmonary disease and bronchiectasis), liver disease (non cirrhotic portal fibrosis), polyneuropathy, peripheral vascular disease,  non-pitting edema of feet/hands, weakness and anemia .Epidemiological survey  carried out on 7683 participants with individual arsenic exposure data showed a dose response relationship for skin lesions for both the sexes ,males being affected more than females, higher occurrence being observed in those who were under weight. High concentrations of arsenic >200 μg/L taken during pregnancy were associated with a six-fold increased risk for stillbirth after adjusting for potential confounders. Deficiency in intelligence of children aged 5 to 15 years was associated with higher urinary arsenic level. High protein diet and stoppage of drinking of arsenic contaminated water was found to be associated with significant reduction of symptom score of arsenicosis patients. While chelating agent DMPS showed marginal improvement of symptom score when given for a period of three month, DMSA was not found to be effective, having similar effect as placebo.

A collaborative multi-institutional  research project is currently being carried out by the author to assess the effect of arsenic contamination in food-chain on human health, being initiated by Indian Council of Agricultural Research, Govt. of India. Preliminary results of investigation shows that there is persistence of symptoms of arsenical skin lesion in arsenic exposed people drinking arsenic free water for 5 years or more. Elevated arsenic intake in the diet (as evident from extrapolation of arsenic value in the diet samples consumed by the participants) and observation of elevated arsenic level in their urine suggest that arsenic in diet may have some role to play in the perpetration of symptoms of arsenicosis in these subjects. 

