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Abstract: Lead has the highest recycling and reuse rates compared to other major metals and lead batteries, the 
main application for lead, has a recycling rate of 99% in Europe and North America. Lead batteries also provide 
cost-effective storage for renewable energy, such as solar and wind power. In addition, most of the world’s fixed and 
mobile phone networks and IT infrastructure relies on lead batteries for back-up emergency power in case of mains 
power failure in hospitals, public buildings and for the emergency services. Lead also protects underwater cables 
used to transmit offshore renewable wind and wave power and to keep the world connected. Architectural lead sheet 
will outlast any other roofing material and is 100% recyclable, while lead sheet is also unrivalled as a barrier to 
radiation in medical scanning equipment used in hospitals, dental surgeries and laboratories. Like many other 
metals, lead is found naturally in the environment. Its unique chemical properties, versatile uses and economic 
values have made it an integral part of our modern society. Natural lead and sources from human activity may enter 
aquatic environments, but a large proportion of this is ultimately deposited in the sediments of river, estuaries and 
coastal areas where its availability to harm aquatic organisms is very low. In addition, most lead compounds have 
low solubility in water and undergo changes to form complexes that are not bioavailable. Concerns regarding lead in 
surface waters may arise if exposure concentrations increase to a level that is higher than the tolerable effect 
concentrations of an ecosystem. Such cases are mostly local, originating from a point source, and are controlled by 
applying proper management measures that are often defined by regulatory standards or operating permits applied to 
the manufacturing site. 
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1. Introduction 
Toxicological and environmental studies have 

prompted interest in the determination of toxic 
elements in food. While mercury, cadmium and lead 
can be tol-erated only at extremely low levels, at 
certain con- centrations they are exceptionally toxic to 
humans. Fish accumulate substantial concentrations of 
mercury in their tissues and thus can represent a major 
dietary source of this element to humans. With the 
exception of occupational exposure, fish are 
acknowledged to be the single largest source of 
mercury for man. In some instances fish catches were 
banned for human consumption because their total 
mercury con- tent exceeded the maximum limits 
recommended by the Food and Agriculture/World 
Health Organisation (FAO/WHO, 1972). Takizawa 
(1979) cited the case where several major incidents of 
human poisoning in Japan (at Minamata) were 
implicated in the ingestion of methylmercury-
contaminated fish in large quantities. The likelihood of 
mercury toxicity from fish consumption has been 

identifed in Peru and some coastal regions of the 
Mediterranean (Inskip & Piotrowski, 1985; Piotrowski 
& Inskip, 1981). Tuna was recognised as a predator 
able to con- centrate large amounts of heavy metals. 
For example, Enomoto and Uchida (1973) reported 
mercury con- centrations ranging from 50 to 120 mg 
gÿ1 in internal organs of Japanese tuna. The ingestion 
of food is an obvious means of exposure to metals, not 
only because many metals are natural components of 
foodstu€s, but also because of environmental 
contamination and con- tamination during processing. 
Solder used in the manu- facture of cans is a 
recognised source of contamination of food by lead 
during canning. The presence of heavy metals, and 
particularly mercury, in the environment has been a 
matter of concern since their toxicity has been clearly 
documented (Uchida, Hirakawa & Inoue, 1961). The 
presence of mercury in the environment was reviewed 
(Holden, 1973; Krenkel, 1973). Extensive surveys 
have been carried out, in a number of countries, to 
evaluate the presence of heavy metals in the aquatic 
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biota, including fish, which can often be considered as 
indicators of marine pollution. Levels of heavy metals 
including mercury, lead and cadmium, in fish, have 
been widely reported (Hellou, Warren, Payne, 
Belkhode & Lobel, 1992; Joseph & Srivastava, 1993; 
Kowalewska & Korzeniewski, 1991; Sharif, Mustafa, 
Mirza & Safiul- lah, 1991; Sharif, Mustafa, Hossain, 
Amin & Safiullah, 1993; Winchester, 1988). The toxic 
nature of certain metals and the major contribution 
made to the total body burden of these metals by food 
consumption are well documented (Bonner & Bridges, 
1983; Browning, 1969; Department of Health and 
Social Security, DHSS, 1980). Hence the levels of 
these metals in foodstuffs are under frequent review. 

Common carp (Cyprinus carpio L.), rainbow 
trout (Oncorhynchus mykiss Walbaum), and Siberian 
surgeon (Acipenser baeri Brandt) are cosmopolitan 
species found as native or introduced species in rivers 
of Europe, North America, and Northern Asia. The 
aquatic environment is characterized by marked 
temporal and spatial heterogeneity in the oxygen 
content due to water features such as temperature, 
salinity, and flows (Lushchak, et.al.,2006 & Lushchak, 
et.al.,2006. & Lushchak, et. al., 2005). Therefore, 
aquatic organisms are exposed to oxygen levels with 
daily and seasonal variation. Various metals can be 
introduced to the natural environment through human 
activity. These metals pollute aquatic and terrestrial 
ecosystems, adversely affecting the environment and 
inhabiting organisms. High concentrations of metals in 
fish tissues can lead to redox reactions, generating free 
radicals, especially reactive oxygen species (ROS), 
e.g. singlet oxygen; superoxides; peroxides; hydroxyl 

radical; and hypochlorous acid (Dautremepuits 
et.al.,2002). These highly reactive compounds, 
molecules, or ions formed by the incomplete one-
electron reduction of oxygen, may induce alterations 
and change some physiological responses of fish 
(Paris-Palacios et. al.,2000 & Varanka et. al., 2001). 
Oxygen is essential for many metabolic processes that 
are vital to aerobic life. However, dependence on 
oxygen forces aerobic life to withstand its 
considerable toxicity, as increased ROS levels can 
result in significant damage to cell structures (Varanka 
et. al.,2001).  

Natural sources of lead include weathering of 
soil, forest fires and volcanoes. Sources of lead that 
come from human activity include the discharge of 
ammunition, leaded fuel in light aircraft and the 
combustion of coal and wood, as well as various 
processes in metal production and manufacturing. In 
addition, legacy issues such as lead paint, lead water 
pipes and leaded fuel – all restricted in use in Europe 
and North America – can be a source of lead. 

Lead can also directly enter aquatic environments 
from urban sources (see Figure 3) including household 
uses, waste management and sewage treatment plants. 
Direct emissions to water from industrial sources 
during mining, manufacturing and recycling is only a 
small proportion of total European emissions. A recent 
study reveals a decreasing trend of lead levels in 
European surface waters (e.g. lakes, rivers, estuaries), 
indicating that lead emission to water has decreased in 
the region over the years (Vercaigne et al., 2011). This 
is typical of many regions around the world (Figure 2). 
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Conclusion 

Natural lead and sources from human activity 
may enter aquatic environments, but a large proportion 
of this is ultimately deposited in the sediments of 
river, estuaries and coastal areas where its availability 
to harm aquatic organisms is very low. In addition, 
most lead compounds have low solubility in water and 
undergo changes to form complexes that are not 
bioavailable.  

Concerns regarding lead in surface waters may 
arise if exposure concentrations increase to a level that 
is higher than the tolerable effect concentrations of an 
ecosystem. Such cases are mostly local, originating 
from a point source, and are controlled by applying 
proper management measures that are often defined by 
regulatory standards or operating permits applied to 
the manufacturing site. 
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