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Water is supreme crucial part of human and animal life. Contaminated water is biggest problem in the world.
Mercury a liquid metal which is also called as quicksilver. The level of mercury contamination in variouswater
bodies. This contaminated water issued mainly for drinking and agriculture purpose. The major source of mercury
contamination may be natural, industrial, sewage, agricultural, medical products, sediments, cement plants and fly
ashes etc.Mercury is a highly poisonous metal which is mostly found in environment. The overdose toxic effect of
mercury onthyroid gland, gastrointestinal tract, neurological, reproduction and sometime which may lead to death.

Introduction

Water pollution is mainlya lotappropriate to
human being activities [1]. Mercury is naturally
occurring elements that originatesince geological
resources, but eagerly distributes into the air, water,
soil, and biomass of the environment [2]. Mercury
is current in the surroundings in a numerous forms
as well asfundamental mercury (HgO), inorganic
mercurous (Hg+)s and mercuric (Hg2+) salts
and as organic compounds (e.g. methyl-, ethyl
and phenyl-mercury); everystructure possesses
diverse physicochemical property and toxicity
profile [3,4]. Mercury is rank third by the US
Government Agency for Toxic substance and
Disease Registry of the nearly all toxic ele-ments
or substance on the world to arsenic with lead so
as tocontinue to be desertedkeen on our waterway
and soil, spillkeen on our environment, and
extreme in our food and water [5,6]. Inhaleessential
mercury vapor, is simplyengrossedall the way
throughout mucus membranes and the lung
along withquicklycorrodedtowardfurtherform
[7]. Mercury, which has the lowest melting point
(=39°C) of all the uncontaminated metals, is the
merelyuncontaminated metal that is liquid at

room temperature. though, appropriate to its
quite a few physical and chemical advantages
such as its low boiling point (357°C) and simple
vaporization, mercury is stationary an significant
material in lots ofindustrializedgoods [8]. The
method and amount of toxicity depend powerfully
on the kind of complex and the redox state of
mercury [9]. It is at a standstilluse in hospital
in thermometers and blood-pressure cuffs
and commercially in batteries, switches, and
fluorescent light bulbs. Bigquantity of metallic
mercury are in use as electrodes in the electrolytic
manufacture of chlorine and sodium hydroxide
from saline. These usesstillprovideincrease to
accidental and occupational exposure [10]. Human
being toxicity variesamong the type of mercury,
thedosage and the speed of contact. The mark
organ for inhale mercury vapor is above all the
brain. Mercurous and mercuric salts mainlyinjure
the burn upinside layer and kidney, whereas
methyl mercury is broadlydispersedall the way
through the body [6]. Mercury and its compound
are increasingtoxin and in littlequantity are
dangerous to human health.Mercury compound
are considerextremelycontaminatedmainly for
effect on the nervous system, kidney, and skin; in
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addition, inhalation of mercury can sourceshocking
acute toxicity to the lung [11,12]. The public physical
condition concer nenclose listening carefully on
developmental  neurotoxicity, linkedthrough
prenatal exposure to Methyl mercury, as the
serious endpoint of nervousness for national and
international policies to avoidcontact and decrease
anthropogenic emission [3,13,11]. Their quantity
are far above the permissible levels according to
national guiding principle of intake water and
WHO, USEPA standard [14]. In humanelevated
mercury level are establish in the skin, nails, hair,
and kidneys. The earth’s outer layercontain 0.5
parts per million (ppm) of mercury. The well-
knownsource of human contact to mercury yet
approachesfromdentalamalgams, pharmaceuticals,
cosmetics, andfood, primarily unhygienic fish [15].
poison by its naturalform, which contain mono-
methyl and di-methyl-mercury present with
erethism (an unusualannoyance or compassion
of an organ or body part to stimulus), acrodynia
(Pink disease, which is characterize by itchiness
and desquamation of the hand and feet), gingivitis,
stomatitis, neurological disorders, wholeinjure
to the brain and CNS and are also connectedwith
congenital malformation [16].

Major Source of Mercury Contamination in
Water

Frequently in individual contact to mercury
is causethrough outgassing of mercury since
dental amalgamation, intake of infected fish, or
occupational experience, according to the World
Health Organization [17,18]. The mainly ordinary
appearance of natural mercury is methylmercury,
which be the maincause of natural mercury
establish in the ecosystem [19].

Natural Sources

Natural and re-emitted mercury emissions into
the environment areextremelysignificantfactor in
the mercury cycle [20]. A method of degassing from
the Earth’s exterior, as well astogether land and
ocean, release mercury vapor into the environment.
Volcanic actionis ansignificantnatural source [21].
Natural sources are, for instance, the avoidance
from surface waters, from soils, from minerals, and
from vegetation situated in terrestrial and wetland
system [22].

Anthropogenic Sources

Nowadays, due to a variety of anthropogenic

actions, the river water typically receive
untreated sewage, domestic waste, industrial
and agricultural effluents so as to consequences
in pollution of a number of rivers in India and
overseas. Throughout the previousa number of
decades the water excellence of the Indian river
has been failing owing to continuous release of
industrial waste and domestic sewage [23,24,25].
Several Additional common sources of mercury
establish during the surroundings comprise
except might not existpartial to the household
bleach, acid, and caustic chemicals (e.g., battery
acid, household lye, muriatic acid (hydrochloric
acid), sodium hydroxide, and sulfuric acid),
instrumentation contain mercury (e.g., medical
instruments, thermometers, barometers, and
manometers), dental amalgam (fillings), latex paint
(manufactured prior to 1990), batteries, electric
lighting (fluorescent lamps, incandescent wire
filament, mercury vapor lamp, ultraviolet lamp),
pesticides, pharmaceuticals (e.g., nasal sprays,
cosmetics, contact lens products), household
detergents and cleaners, laboratory chemicals, inks
and paper coatings, lubricationoils, wiring devices
and switches, and textiles. While mercury utilize
in several of the above substance being produced
currently is controlled or excluded, here are still
several obtainable, oldergoods in utilize [26]. The
estimation of anthropogenic mercury emission
financial records for aidas of fossil fuel combustion,
incineration of municipal solidwastes, cement
manufacturing, production offerrous andnon-
ferrous metals in primary and secondary smelters
[27]. Entire anthropogenic mercury emissions as
of all source in the United States are considered
to be 103 metric tons per year,with the Northeast
contributing about 4.7 metric tons per year [28].

Atmospheric Deposition Source

Mercury exist in the atmosphere in gaseous,
particulate, and aqueous (i.e., close to water
droplet) forms, except atmospheric mercury is
typically gaseous [29]. Vapor-phase mercury is the
major physical state in moderately clean ambient
air, wherevertogether vapor-phase and particulate-
phase mercury in general co-exist [30]. Atmospheric
mercury depositstraight into water, or onto land
wherever it can be washed into bodies of water, is
rapidly incorporated into aquatic ecosystems and
food webs [31]. Although gaseous mercury is the
predominant form in the atmosphere, particulate
phase mercury can have a significant impact on
atmospheric mercury deposition [32]. Atmospheric
mercury deposition is a complex problem. Different

International Journal of Forensic Science / Volume 1 Number 2 / July - December 2018



74 Rohit Kumar Verma, Mahipal Singh Sankhla, Rajeev Kumar / Mercury Contamination in
Water & Its Impact on Public Health

factors, which are site-specific, may influence the
transport and transformation of this metal in the
atmosphere. Plants absorb atmospheric mercury
through their foliage. Then mercury is passed
into terrestrial systems and watersheds by litter
fall. Forested watersheds can have atmospheric
mercury deposition flux twice as high as unfrosted
watersheds [32]. Increased atmospheric deposition
of mercury since pre-industrial times have increased
lake and sediment Hg fluxes by a factor of 2.5-3
[33,34]. The major atmospheric deposition process
for elemental mercury vapor in background air is
the aqueous oxidation by ozone followed by an
in-droplet adsorption primarily onto soot particles
[35,36].

Medical Source

Mercury in therapeutic waters not be yet
predictable in a lot ofcountry, as a consequence
a global assessment of mercury emissions from
this particular source has not been made yet, and
emissions are often lumped in the overall waste
incinerators estimate [37]. Mercury has always been
a popular choice for dental amalgams. Thimerosol
is mercury contain multiple use as a additive in
Hepatitis B, Diptheria, Pertussis, Acellular pertussis
and Tetanus vaccines. Use of mercury in vaccines
have caused furore in concerned circles owing to
death of infants and speculations over long-term
effects [38]. In medicine, apart from the previously
mentioned use of mercury as a cure for syphilis,
mercury compounds have also been used as
diuretics [calomel (Hg,Cl )], and mercury amalgam
is still used for filling teeth in many countries
[39]. Mercurous chloride (calomel) is one of the
oldest known pharmaceuticals and is continuously
used for its antiseptic properties [40]. Metallic
mercury is use in thermometers, barometers and
instrumentsfor measuring blood pressure. A major
use of mercury is in the chlor-alkali industry, in the
electrochemical process of manufacturing chlorine,
where mercury is used as an electrode [41].

Mining and Industrial Source

Miningactivitiesincludeemitinhistory significant
amount of mercury into the surroundings. The
significant mining sources include gold, silver,
mercury, and lead mines. Small-scale gold mining
is the mainly current conspicuous cause of mercury
emission from mining activities [20]. It was also
use in gold industry [42]. Mercury contaminations
since chronological gold mines represent a possible
hazard to individual physical condition and the

surroundings [43]. Mining of gold and silver
throughout the majestic period utilize typically
crucial ores but the recent gold rush in the Amazon
affectmostly secondary gold deposit (colluvial or
alluvial gold reserves) in soils or river sediments,
wherever mercury release throughout mining
straight engage water bodies [44]. Incineration
and industrialized source are significant source of
mercury production into the surroundings. In the
United States, it is expected that as regards 97% of
entirety anthropogenic mercury emission approach
from incineration and industrialized source [45].

Toxic Effects of Mercury

Mercury and its compound are increasing toxin
and in little quantity are harmful to human health.
The most important effect of mercury poison
obvious as neurological and renal turbulence as it
can simplybypass the blood-brain barrier and has
consequence on the brain [46]. The gastrointestinal
area absorb about 95% of ingested methyl mercury
wherever it maybe able then come in the red blood
cells and the brain through binding covalently
toward glutathione and cysteine protein group
[47,48]. Inhale vapor simplycross the pulmonary
alveolar membranes to come in the circulatory
system, wherever it invade primarily red blood

cells, the central nervous system, and the kidneys
[13].

Neurological Effect

Toxic effects on the brain owing to methyl-
mercury beearliestrecognized in men with
occupational contact [49]. In the central nervous
system (CNS) mercury can harm the blood
brain difficulty and it facilitatesdiffusion of the
brain by furtherpoisonous metal and substance.
The maineffect of mercury poison manifests as
neurological and renal trouble as it can simplyget
ahead of the blood-brain barrier and has cause on
the brain [50]. The effect of mercury poisoneffect
in the CNS consist of depression, fear, tremendous
irritability, hallucination, an in-ability to focus,
memory failure, tremor of the hand, head, lips,
tongue, jaw and eyelids, weight loss, continually
low body temperature, drowsiness, headache,
insomnia, and weakness. Alongside Through
nervous system effect, mercury havetoogiven away
to include different cause on other unusual sensory
systems together withloss of sight, retinopathy,
optic neuropathy, hear-ing loss, a compact sense
of smell, and unusual touch sensation [51]. Methyl
mercury damages primarily the cerebellum
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and cerebrum [52]. The neurotoxic effects of
Methyl mercury in adult mammals consist of
ataxia, difficulty in locomotion, neurasthenia (a
widespread weakness, destruction of hearing and
vision, tremor, and finally loss of consciousness
and death [53,54,55].

Reproductive Effects

Mercury be able toimpulsive pathophysiological
changealongside the hypothalamus-pituitary-
adrenal and gonadal axis so as tomighthave an
effect on reproductive purpose by changing the
circulate of level of follicle-stimulating hormone
(FSH), luteinizing hormone (LH), inhibin,
estrogen, progesterone, and the androgens
[56,57]. whilehere are no ultimate studies so
as to give decisive confirmation of unpleasant
reproductive consequences in humans expose to
mercury [58] predominantly in relative to small
contact circumstances, there are a partialquantity
of information of likely unfavorable effect in
populations suffer high experience to Methyl
mercury. Reproductive effects of Methyl mercury
in mammals range from developmental alteration
in the fetus, which createbodily or behavioral deficit
after birth, to fetal death [59-63]. Here is fineproof
linking mercury with menstrual disorder including
non standard hemorrhage, small, extended,
unequal cycle, and hurtingperiod [56].

Effect on Immune System and Kidneys

Mercury can create an immune reaction in
the central nervous system (CNS), provoke
alteration in resistant cell production as well
aspurpose, and adapt the making of interferon
gamma and interleukin-2 [64]. Mercury can cause
kidney harm and proofs suggest a connection a
mid mercury contact and severe tubular necrosis,
glomerulonephritis, chronic renal disease, renal
cancer and nephrotic syndrome [65-68]. A variety of
information contains publicized mercury exposure
can lead to different kidney injury include: subacute-
onset nephrotic syndrome, tubular dysfunction,
secondary focal segmental glomerulosclerosis,
syncretistic nephrotic syndrome, nephritic synd-
rome, nephrotic-range proteinuria, glomerular
disease, and membranous glomerulonephritis [69].

Discussion

This review study explained that the concentr-
ation level of mercury in water is increasing all

over the world. The mercury contamination of
water faces the severe diseases in human exposure
in coming years. Fishes, aquatic animals are also
affected due the increasing quantity of mercury in
water and the peoples who caught the fishes; they
are also affected by the mercury contamination.
Human healthiness is straight forwardly affect by
the utilization of polluted water, fishes, vegetables,
plants etc. which are the most important sources of
foodstuff for humans. Signs and symptoms related
to acute toxicity of mercury are tremors, insomnia,
muscle atropy, muscle twitching, weakness etc. It
shows the carcinogenic effects in the humans and
it also causes the various types of diseases to the
humans.

Conclusion

Inthis conclusion, the toxicologists have detected
the chronic and acute toxic effect of mercury
contamination in various parts of human body.
There is need to control on disposal all the wastes
products in water bodies by which it can cause the
mercury contamination to humans. Earlier studies
have shown exceeded mercury contamination
limit which shows that fish and drinking water is
not suitable for consumption whereas somewhere
it is below the permissible limit.It is suggested
that alertness must be extend along with the
public concerning the hazard on utilization of
contaminated water and allied eatables.
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