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Abstract:
In today’s world the contamination of drinking water due to various heavy metals is one of the most important
concerns. Heavy metals such as copper, iron, manganese, silver, nickle, cobalt, tin, zinc, mercury, uranium have
resulted in very serious and deadly diseases. They may also have adverse effects on our circulatory system, digestive
system and nervous system. The levels of heavy metals in ground water vary from region to region. People taking
contaminated water and suffer from various diseases such as lungs cancer, Allergies, renal stone disease and
apoptosis. When the concentration of these heavy metals increases in our body they start accumulating in different
organs of our body where they cause various diseases. Balochistan is one of the least developed provinces of
Pakistan where basic facilities are very uncommon. Moreover, the current focus of this review paper is to provide
significant insight about various heavy metals, techniques used for measuring their concentrations and the deadly
diseases associated with them. This review has been written with the hope that it would be beneficial as a source of
information for researchers and other common people regarding heavy metals and their adverse effects on health.
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INTRODUCTION:
Good human health is is associated with safe and
good quality drinking water. Water provides some
elements, but when polluted it may become the
source of undesirable substances, dangerous to
human health and cause disease such as, various
cancers, adverse reproductive outcomes, teeth decay,
neurological diseases and cardiovascular disease,.
Toxic metals are usually present in industrial,
municipal and urban runoff, which can be harmful to
humans and biotic life. Increased urbanization and
industrialization are to be blamed for an increased
level of trace metals, especially heavy metals, in our
waterways [1].Many dangerous chemical elements if
released into the environment, accumulate in the soil
and sediments of water bodies [2]. There are over 50
elements that can be classified as heavy metals, 17 of
which are considered to be very toxic and relatively
accessible[1].Characteristically, also the anions have
its important role in drinking water ; results also
showed affecting the human health[3] .Toxicity level
depends on the type of metal, its biological role and
the type of organisms that are exposed to it [1].Heavy
metals have a marked effect on the aquatic flora
&fauna which through biomagnification enters the
food chain and ultimately affect the human beings as
well [4]. The heavy metals in drinking water linked
most often to human poisoning are lead, iron,
cadmium copper, zinc, chromium etc .They are
required by the body in small amounts , but can also
be toxic in large doses. They constitute one important
group of environmentally hazardous substances if
present [1].
It is well known that groundwater supplies most
drinking water throughout the world, which the
global population is 7 billions of people [5], and
whereas about 1.1 billion of them worldwide lack
access to improved drinking water supplies and use
unsafe surface and groundwater sources. Even people
who have access to “improved” water supplies such
as household connections, public standpipes, and
wells may not have safe water [6] because it is well
known that drinking water could be polluted with
microorganisms [7], arsenic [8], polycyclic aromatic.
Hydrocarbons (PAHs) [9], organic pollutants [10],
nitrate and nitrite [11]. Up till now various review
papers have been published by the researchers, this
review attempts to explain general techniques used
for the detrection of heavy metal along with various
diseases that are associated with water containing
higher amounts of heavy metals.
SIGNIFICANCE AND VARIOUS TECHNIQUES
USED FOR THE DETERMINATION OF
TRACE METALS:
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The importance of the determination of trace metal
concentration, in natural eater samples is increasing
the contamination “monitoring studies and to
determine the main problem is the low sensitivity for
trace metals at µgl-1 level. This limitation can be
overcome by the use of pre-concentration procedure.
On the other hand heavy metals pollution represents a
serious problem for human health and for life in
general the disposal of heave metals is consequences
of several activities like chemical manufacturing
painting” and coating, mining extractive metallurgy,
nuclear and other industries, those metals exert a
deleterious effect on fauna and flora of lakes and
streams [12]. They are one the most environmental
pollutant which accumulates in living organisms. Its
cause poisoning effects are serious hematological and
brain damage. [13]. Heave metals in different rivers
are most investigated recently [14-16]. The toxicity
of heave metals has long been concerned to the health
of people and ecology.
DIFFERENT
TECHNIQUES
USED
TO
DETERMINE HEAVY METALS:
Atomic absorption spectroscopy (A.A.S):
Atomic absorption spectroscopy (A.A.S) is simple
and well available technique for determinations of
heave metals in the “natural water samples. A.A.S is
the main instrument for the determination of trace
heave metals ions in drinking waters in analytical
chemistry laboratories. The fundamental principle of
AAS is that upon irradiation of light, electrons in
atoms are excited to higher energy states and during
de-excitation, they emit light with frequencies
characteristic of the particular atom. The sensitivity
of the process derives from the fact that the width of
a transition line is very small and, therefore, can be
considered elemental sensitivity. To be analyzed at
the atomic level, the sample needs to be atomized
first. This is achieved by flame and electro-thermal
atomizers, although other” atomization techniques
also exist. The atomized sample is then exposed to
radiation and the radiation flux is measured. Prior to
this, the radiation flux without the sample is also
measured. The ratio of the fluxes without and with
the sample, which is also known as the absorbance,
can thus be calculated and used to convert into
analyte concentration using the Lambert-Beer law
[17, 18, 19, and 20].
Graphite furnace atomic absorption spectroscopy
(G.F.A.A.S):
This technique offers high sensitivity (5×10-11 g
selenium /g sample). But interference from the matrix
can cause significant difficulties GFAAS methods
rely on the fact that numerous metal compounds react
with selenium compounds to form relatively
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refractory metal selenidel G.F.A.A.S technique used
to determining selenium levels in human urine [21].
Flame atomic absorption spectroscopy (FAAS):
In this electro thermal atomic absorption
spectroscopy (F.A.A.S) method, nitric acid, Nickel
and Platinum are added to graphite cell. E.A.A.S
technique has been used to determine selenium levels
in human spermatozoa [22]. For human blood plasma
and serum, the detection limit of E.A.A.S method.
Capillary
Electrophoresis
Capillary
electrophoresis (CE):
Capillary Electrophoresis Capillary electrophoresis
(CE) is a “combined term that refers to a family of
electro-kinetic separation methods performed by
means of very fine capillaries. It includes capillary
zone electrophoresis (most commonly used in the
context of CE), capillary gel electrophoresis,
capillary
isoelectric
focusing,
capillary
isotachophoresis, and micellar” electro kinetic
chromatography [23]. The essential principle
engaged in CE is straightforward. An external
electric field is applied and depending on the ionic
mobility, conductivity, and charge response to pH,
different molecules move differently and therefore
disconnect in a different way. By fluorescence
tagging, the sample or by integrating the CE to
SERS, the identity of the individual components of
the sample can be determined [24].
Hydride
generation
atomic
fluorescence
spectrometry:
Hydride generation atomic fluorescence spectrometry
has been used to measure selenium concentration in
urine [25]. Samples have completely mineralized
using focused microwave oven with mixture of nitric
acid at sulfuric acid for 14 minutes.
DISEASES
ASSOCITED
WITH
HEAVY
METALS:
It has already been discussed that drinking water with
high quantities of heavy metal may result in various
types of deadly diseases. Different heavy metals have
different effects on our body, therefore when their
concentration increases in our body it results in to
numerous physiological effects. Moreover, through
Ingestion and dermal contact the concentration of
copper and iron increase in our body and results in to
cognitive dysfunction, Alzheimer type II astrocytosis,
Parkinsonism and ataxia [26, 27]. When the
concentration of cobalt increases in our body its starts
accumulating in muscles, liver and gills. The main
source of cobalt accumulation is through water
ingestion [28]. In addition to it when the level of
manganese rises in our body through Ingestion it
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causes Alzheimer type II astrocytosis, Parkinsonism,
cognitive dysfunction, liver diseases, and ataxia [26]
and when its levels increases through Water ingestion
it has adverse Effects on central nervous functions
[29]. Mercury is also one of the heavy metals and
when its levels rise in our body it results in the
damage of our DNA [30]. Systemic toxicity occure
when the level of nickel raises in our body [31]. Tin
is a post transition element of 14th group periodic
table, due to the increase in the contration of this
heavy metals lung cancer is caused [32]. WHO has
set desired levels of heavy metals in drinking water,
when its concentration increases from the prescribed
values it results in to negative effects on our body.
Therefore, when the concentration of zinc increases
in our body it accumulates in muscle, liver and gills
[28].
CONCLUSION:
Conclusively, drinking water with elevated heavy
metal concentration causes various diseases. Further,
this paper has focused on the various types of heavy
metals and their related diseases. Based on the
research of various authors, when the concentration
of heavy metals rise in the drinking water they may
result in different types of disease, therefore it is
suggested that that the drinking water may be
checked prior to use so that various risks associated
with higher concentration of heavy may be
prevented. It is further suggested that drinking water
may be first tested and may also be passed through
special treatment methods so that it may be made fit
for drinking without any hazardous effects.
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