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ABSTRACT
Arsenic contamination of ground water used for human consumption has taken the dimension of epidemiological
problem. Arsenic is extremely toxic; hence some remedial measures should be taken to create awareness among people.
In this review article, its occurrence and health effects on human being have been discussed. Further studies are also
required in this regard.
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INTRODUCTION
A considerable part of the global population is exposed to arsenic-contaminated drinking water which is
the main source of inorganic arsenic (As) exposure in humans [1-2]. Arsenic pollution in groundwater,
used for drinking purposes, has been envisaged as a problem of global concern. It has been reported from
many countries like Taiwan, China, Argentina, Mexico, Thailand, Myanmar, Nepal and USA but the
severity of the contamination in India and Bangladesh in unprecedented [1]. It was first reported in West
Bengal in 1983 [4, 5] and over the years, other states like Bihar, Jharkhand, Chhattisgarh, Uttar Pradesh,
Assam and Manipur were also found to have been chronically exposed to Arsenic contaminated water
from tube wells.
Arsenic (As) contamination is a major public health concern affecting a large number of people around
the world. Its consequences have been reported as the world’s biggest natural groundwater calamities.
Arsenic is a naturally occurring element and the 20th most abundant in the earth’s crust. It is a component
of more than 245 minerals.
What is Arsenic?
Arsenic is an odourless & tasteless metalloid widely distributed in the earth’s crust, which is brittle in
nature and grey or tin white in colour. Arsenic is a ubiquitous element in the nature and widely
distributed in the air, water, soils, rocks, plants and animals in variable concentrations. But it is usually
found combined with one or more other elements such as Oxygen, Chlorine and Sulphur with the highest
mineral concentration occurring as arsenides of Gold, Silver, Copper, Iron and Lead. Major Arsenic
containing minerals are arsenopyrites (FeAsS), realgar (As4S4). Its position in periodic table is in the VA
column. It has an atomic number of 33 and an atomic mass of 74.51. Its electronic configuration is
3d104s24p3 with three electrons in the outer shell. This configuration allows a wide variety of oxidation
states -3, 0, +3 and +5. It is available in both organic and inorganic forms 6. Arsenite [As (III)] is most toxic
form of arsenic and caused acute toxicity. Forms of As (III) & As (V) lead to chronic toxicity. It is insoluble
in HCl and dil. H2SO4, but soluble in Conc. HNO3. Arsenic is not an essential element for human body,
although it is found in very small quantities in tissues. Elemental Arsenic is not absorbed in human body
but their salts are readily absorbed through the food and water.
SOURCES OF ARSENIC CONTAMINATION
According to the officials from the ministry of water resources, river development and Ganga
rejuvenation, the elevated level of arsenic in ground water is caused largely by natural process and partly
due to anthropogenic activities, like application of fertilizers, burning coal, leaching from coal ash and
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from mining. The most common sources of elevated Arsenic is a) weathering of arsenic bearing minerals
and ores b) infiltration or runoff from locations of past mining activities.
HEALTH EFFECTS
Excessive arsenic taking causes various diseases. Symptoms of arsenic pollution in a body should be
identified and measure for treatment should be taken. For prevention, first of all arsenic taking should be
always below the danger level (0.05 mg/lit) and if required, arsenic free water should be supplied [7].
Adverse health effects of arsenic depend strongly on the dose and duration of exposure. Chronic exposure
to arsenic leads to skin ailments, like keratosis and skin cancer, internal cancers such as that of lungs and
bladder and disease of vascular systems. Other health problems such as diabetes, organ dysfunction and
adverse reproductive outcomes have also been observed [8].
a) Effects on skin
Skin problem is the most common and initial sign of chronic Arsenic exposure. It may cause diffuse
melanosis ( hyperpigmentation), spotted melanosis (spotted pigmentation) non melanosis
(depigmentataion) and leucomelanosis, in which white and black spots side by side present on the skin 9.
Chronic exposure of Arsenic may cause Keratosis [10]. Depigmentation causes the increased risk of low
grade basal cell carcinoma [11] and Bowen’s disease. It is precancerous lesion and predisposed to an
increased incidence of other malignant lesions 12, 13. The long term ingestion of Arsenic leads to
accumulate in keratin rich areas of body and appears as white lines in the fingernails and toenails, called
Mee’s lines [14].
b) Effects on respiratory system
The two usual routes of absorption of arsenic are by ingestion and/or inhalation. If the inhalation is the
route of initial contact, then respiratory irritation will be a major determinant of early symptoms.
Humans exposed to arsenic dust or fume inhalation are more opt to be encountered in mining and milling
of ores, in industrial processing, such as smelting industry which often produces irritation of the mucous
membrane, resulting in laryngitis, bronchitis, rhinitis, lesions of mucous membrane, irritation of nasal
mucosa, and perforation of nasal septum [15]. However, once the arsenic is absorbed, the vascular
circulation will ensue contact with a wide variety of potential symptoms reflecting the diversity of
possible organ damages. A new study confirms that exposure to low to moderate amounts of arsenic in
drinking water can impair lung function.
c) Effects on Cardiovascular System
Several studies suggested that chronic inhalation of arsenic trioxide can increase the risk of death in
humans from cardiovascular disease [16, 17]. Long term inhalation of inorganic arsenic could injure the
blood vessels or the heart. In several cases myocardial infarction and arterial thickening in children who
consumed water containing about 0.6 mg/l arsenic has been reported [18].
d) Carcinogenic Effects
The most serious effects of prolonged exposure to arsenic in water are cancer. Arsenic exposure has been
linked with cancer in the skin, lungs and kidney. The risk of cancer increases with the amount of arsenic
that has been ingested, and also where drinking water has an arsenic contamination of 50µg/litre.
Inhaling arsenic is a major risk factor for lung cancer, a significant risk increase was found for developing
cancer at the level of 750 µg/m3 per year and above.
e) Arsenic induced diseases affecting eyes
It was discovered that exposed individuals suffered from watering, irritation and redness in the eyes. Few
were reported conjunctivitis due to chronic arsenic ingestion [19]. Others symptoms due to arsenic
exposure incorporated the pigmentation in the sclera, pinguecula, pterygium and conjunctival congestion
[20].
f) Mental health problems
As health is defined by the World Health Organization as “a state of complete physical, mental and social
wellbeing” [21], therefore the psychical and social dimensions have a large impact on individual’s mental
health. Some studies have shown that mental health problems (e.g. depression) are more common among
the people affected by arsenic contamination [22] .
Treatment for Arsenic poisoning
Recent studies have shown that the toxicity of arsenic is dependent on the exposure amount, length and
frequency. The best way to treat is to eliminate arsenic exposure. Vitamin E and Selenium supplements
have been used to limit the effects of arsenic exposure. It is thought that these substances cancel each
other. Still more human studies are needed to support Vitamin E and Selenium as viable treatment
methods.
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CONCLUSION
At present the most promising possibility seems to be the extraction of water from the Arsenic free deep
aquifer, which would offer an effective and speedy solution. It is therefore an urgent need to make
arrangements for the availability of safe water source among the arsenic affected people. Measures
should be taken to reduce arsenic exposure in the general population in order to minimise the risk of
adverse health effects with drinking of arsenic free water. Awareness generation programme and
motivation of the people for testing their drinking water sources for arsenic are also important to prevent
further exposure of arsenic to the people.
Arsenic and other heavy metal testing facilities should be available at an affordable cost.
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