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ABSTRACT

Lead poisoning is an important environmental disease that can have lifelong adverse health effects. Most susceptible
are children, and most commonly exposed are those who are poor and live in developing countries. Studies of children
blood lead levels (BLLS) are showing cognitive impairment at increasingly lower BLLS. The sources of lead exposure
vary among and within countries depending on past and current uses. Sources of lead may be from historic
contamination, recycling old lead products, gold ore processing. In many countries where leaded gasoline is no longer
used, average population BLLS have declined rapidly. This article highlights several major sources of lead poisoning,
adverse health effects, worldwide. In addition, we recommend three primary prevention strategies for lead poisoning:
Identify sources, eliminate or control sources, and monitor environmental exposures and hazards.
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INTRODUCTION

Lead is a toxic metal that is not essential for
nutrition (Goyeret al., 1995). Lead is one of the most
widespread potential chemical contaminants in the
environment and may be transferred to man through
food (Winder, 1993). The level of lead in the
environment increases proportionately with the level
of most useful metals in industry, it has no known
biological function in both animals and man (Mohmoud,
1997). Lead pollution from uncontrolled human
activities has continued to contaminate the
environment, posing a serious health concern for
humans, plants and animals (Claudio et al., 2003).

Lead is widely used and when ingested or
inhaled, is highly toxic to humans of any age. People
could be exposed to lead through leaded soils and
dusts, water, food, air, traditional medicines,
cosmetics, pottery, and formerly used gasoline
(Furman and Laleli, 2000). Ingestion of lead from foods
is an important and persistent exposure route for both
children and adults (Finster et al., 2004). Children are
more vulnerable to lead at increased risk for exposure
and adverse health effects than adults due to their
behavioural and physical characteristics (Finter et al.,
2004). Lead exposure leading to excess lead
absorption in children is not a unique environmental
health problem in the developed countries, but also
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exists in the developing countries. Lead poisoning
among children can cause damage to brain systems in
humans especially among young children (Needlemen,
2004). Lead exposure among children is associated
with developmental problems including impaired
cognitive function, reduced intelligence, and impaired
hearing (Canfield et al., 2003; Jusko et al., 2008).

Despite growing evidence of adverse health
effects related to lead, it is still widely used in
consumer products and released into the air through
combustion of coals and oil, waste incineration, and
fugitive emissions during mining and smelting. Many
countries have taken steps to control the use of lead,
for example  lead in house hold paint was banned in
Australia in 1920 and by international convention in
1925 (Meyer et al., 2003). However, more must be
done to protect people in all nations. World wide a
large number of people are exposed to lead, especially
those in developing countries. This paper will highlight
adverse health effects and several sources of lead
exposure reported internationally in the scientific
literature. We recommend strategies to prevent
people in the world, especially in developing countries
like Nigeria.

SOURCES OF LEAD POISONING

Lead in paint

Lead poisoning in paints of residential houses
is still one of the main sources of high lead poisoning
for children despite the banning of lead paints
contents in some countries (DHUD, 1995 cited in Casas
and Sardo 2006). Many studies have documented
sources of lead poisoning from paint. For example,
Laidlaw and Tailor, (2011) showed evidence of soil lead
contamination in the older suburb from paint lead
contents in Australia. This is also same with the
findings of Lin et al. (2012) in China, they found lead in

paints as one of the major sources of lead poisoning,
their study indicated high lead contents in 16 out of 28
paint samples for residential paints, these lead levels
were equal or exceeding the US 600ppm limit and 21%
equal to or exceeding the 5000ppm which is the safest
level in residential housing in US (Mayan et al.,
2001).Lead poisoning cases in children, resulting from
lead in paints sources were also reported in earlier
studies by Mayan et al. (2001). They found high blood
lead levels in children aged 1-5 years in Oporto
Historical Centre resulting from lead contents in their
residential old buildings, 85.8% of the children had
blood lead levels of greater than 10µg/dl threshold.
Lead based paint is also a major source of poisoning in
South Africa, this is showed from the results of 60
randomly chosen houses in both old and new suburbs
area in which 17% of the chosen samples were lead
contain paints with weight up to 29% (Montgomery
and Mathee, 2005).In India, China and Malaysia, 60% of
new paints sample were found to contain lead greater
than or equal 5000 ppm, the US lead paint contains in
residents and 78% contained lead greater than
600ppm which is the limit for new homes (Clark et al.,
2006). All these studies have showed evidenced of
continued lead poisoning from house hold paints,
despite the banning of lead in paint. However, more
efforts should be made to completely eliminate lead
paint from markets especially in developing countries
where such ban is not enforced.

Sources from Smelters and Battery Factory

Metal smelters are also a major source of
lead poisoning in many countries in the world. The
activities of smelting factories release lead into air in
high dosage and which contaminate soil, water and
food of the nearby residents and subsequently effects
children and adults (Tandon et al., 2001). Lead
poisoning from smelter, battery factory and gold ore
processing has been reported in many papers. In
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Torren Mexico, lead emissions from a smelter factory
have caused significant increase in blood lead levels of
5.0-25.8µdl in children residing near the factory
(Soto-Jimenez et al., 2011). Olovero et al. (2007) also
indicated lead poisoning from a metal smelters
Cartagena Colombia in which 7.4% of 184 Children
living around the factory had blood lead level above
10µg/dl. This is also same  in India, where lead
poisoning from smelting factories of new jewellery,
were showed to increase blood lead level with mean
value of 32.84±1.78µg/dl in 31 of the 50 workers
investigated (Tandon et al., 2001). Lead poisoning in all
these cases was usually associated with traces of lead
from these sources that have contaminated the soils,
and children living near such sources are at higher
risk of lead poisoning.

Battery recycling has also been showed to be
a major source of lead poisoning particularly in
children residing near battery recycling factory or
shops. This was reported by the studies of Kaul and
Mukherjee (1999). Their findings showed lead poisoning
with increase blood lead level in 116 children with a
mean blood value of 71µg/dl and a range of 9-234µ
around a close Battery recycling factory in Haina
Dominican Republic. However, a follow up survey in
August in the same surrounding still shows lead
poisoning case, the result indicated that in 146 children
examined with high mean blood lead levels of 32µg/dl
and 23% had between 18 t0 19µg/dl and 40% had 20
to 39µg/dl, 27% between 40 to 99µg/dl while the rest
had more than 100µg/dl (Kaul et al., 1999). Safi et al.
(2006) also reported lead poisoning near a Battery
factory in Gaza, their findings revealed17.2% of Gaza
children had blood lead level greater than< 10µg/dl. In
Zamfara state Nigeria, a wide spread lead poisoning
and lead contamination resulting from gold ore
processing was revealed. The result  found that
majority of the ore processing villages surveyed had
at least one child < 5 years of age with a blood lead

level (BLL) ≥ 10µg/dl and children < 5 years with
convulsions and death (Lo et al., 2012).

Sources of lead from leaded gasoline

Leaded gasoline was a major source of
atmospheric pollution in many countries before it was
first eliminated out in the Mid 1970s in United States,
and several other countries have also followed the
initiative to ban leaded gasoline (Meyer et al.,
2003).Studies in many countries have showed
decrease in lead level after elimination of leaded
gasoline. For instance studies in India by Singh and
Singh (2006) compared the lead levels during the
leaded petrol regime prior to 1999, the transitional
phase and the unleaded phase from 2000.The results
indicated decline in children blood lead level from
18.1µg/dl to 12µg/dl, decrease was also observed in
Ganga River water from 18.0µg/l in1998 to 3.1 in 2001.

Sources of lead from Gunshot and Traditional
medicine

Another important source of lead in human
diet have been identified in Greenland, from lead gun
shot in birds, studies by Bjerregaard et al. (2004)
found people in Greenland who reported eating
gunshot sea birds many times a week have blood lead
levels>50% higher in contrast to those who confessed
to eating sea birds from lead gunshot just small times
per month or less than that amount. This finding is
also consistent with the findings of Johansen et al.
(2004; 2006) which showed a significantly higher
blood lead levels in people who always take gunshot
birds meals in Greenland and the blood lead levels
increase with high frequency of uptake. Green and
Plain (2012) also indicated game birds shot with lead
gun as one of the main sources of dietary lead levels
in UK, using data from UK food consumption data and
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lead concentration from gunshot birds meals up- take
weekly. Other unusual sources of lead are from the
use of traditional medicines or herbals containing high
lead contents. A case study of a 51 year old in New
Zealand, reported to be severely poisoned in
Christchurch Hospital, investigation revealed uptake of
an Indian traditional medicine Ayurvedic with high lead
content (Roche et al.2005).Another case study in New
Hampshire involving a 37 year woman who was lead
poisoned with 81µg/dl blood lead levels, and sources
were traced from taking five traditional medicines
obtained from Ayurvedic physician in India. They were
both analysed to contain 17,000-12,000ppm lead
contents and the other having 60-100ppm (Aroujo et
al.2004). Lin et al.(2012) also reported a lead poisoning
in a 3 year old boy with blood lead level of 303µg/dl
and his 6 month sister with blood lead level of 385µg/l
from a Chinese family in Guangzhou, the sources of
poisoning was traced to use of a traditional Chinese
medicine instead of baby powder. Further analysis
revealed the powder to have contained 817,000mg/kg
of lead tetroxide.

EFFECTS OF LEAD ON HUMAN AND THE
ENVIRONMENT

Lead consumption has detrimental effects in
all parts of the body systems, and children are more
susceptible to lead poisoning because of their high
rate of hand to mouth exposure. Lead has several
adverse effects on human including effects on
hematopoietic system, nervous and kidney (Casas and
Sordo, 2006).Several studies have showed effects of
lead on human health from various sources. For
example study by Tandon et al. (2001) in India has
reported lead poisoning from occupational silver
refiners’ factory workers in which a significant
numbers of the workers showed several symptoms of
anaemia, abdominal colic, and blue lining of gum due to
high lead blood levels. Lead poisoning death associated

cases of 200 people was also recorded in the USA
,between 1997-1998 due to blood lead levels higher
than 100 micrograms per decilitre (Kaufmann et
al.2003).High lead on the cognitive development of the
central nervous system has adverse effects especially
on children and infants even at blood lead  levels  of
less <10µg/dl(CDS,2002).The identified effects of lead
on the Central nervous system are encephalopathy,
and symptoms include headache, loss of memory,
dullness. However Kordas et al. (2006) studied the
relationship between blood lead levels and children
neurodevelopment in Mexico and found that blood lead
levels of children even at less than< 10µg/dl
concentrations has adverse effects on children
neurodevelopment at the age of 12 and 24 months. This
finding is consistent with the results of Lanphear et al.
(2000) using analyses of data from the Third National
and Nutrition Examination survey (NHANESS 3) in the
US from 1988 to 1994, found cognitive deficits
associated with children blood lead level less than
5pg/dl. Apparently more evidence of low IQ and
intellectual deficits were found to be associated with
children’s with blood lead levels concentrations below
5- 10µg/dl were also showed by previous studies
(Surkan et al. 2007; Lanphear, 2005; Chiodo et al.
2004).More so Canfield et al. (2003) further revealed
that decline in IQ due lower blood lead levels less than
<10µg/dl concentrations are even greater than the
decrease in IQ at higher blood lead levels. These
findings indicate that children exposure even at lower
concentrations which prior do not pose a serious
health concerns, has the greatest effect on children
intelligent and neurodevelopment. Because of the
evidences listed, the threshold of 10µg/dl of the
Disease Control and Prevention Standard for children
blood lead levels should not be explained as the safe
blood lead levels where significant effects do not
occur. However, lead exposure at 28 weeks of
gestation, has showed to be the most detrimental child
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exposure stage with permanent deficits in intellectual
development.

Other Adverse effects of high lead blood
levels have also shown to decrease fertility in men
(Gennart et al 1992; Ghaffari et al 2011). Lerda (1992)
also found low sperm concentration associated with
38 male workers in a battery factory at 48.6µg/dl.
However several case studies of lead poisoning have
been reported with children blood lead levels above
the 10µg/dl recommended threshold. For example in
China Auhui province 23 children with blood levels
higher than 250µg/l had to be admitted in hospital due
to severe lead poisoning from a battery factory (Wang
et al 2011). Shen et al. (1996) in China showed children
living in industrial and busy traffic areas had blood
lead levels above 10µg/dl with average levels of 21.8-
67.9µg/dl which falls within the range of lead
poisoning and shows decreases in neurodevelopment.

In animals Lead poisoning cases have been
evident particularly in birds, where lead shot
accumulated in birds resulted in severe poisoning and
even death (Casas and Sordo, 2006). Studies by Clark
and Scheuhammer (2003) found high lead bone
concentrations of 58µ/g dry weight in a Turkey
vulture and some Bald eagles were found dead away
from their aquatic habitat due to lead poisoning in
Canada. Evidence suggest source of lead from feeding
on preys shot with lead gun which accumulates and
ingested by the predators through feeding. More so,
Secondary lead poisoning from swallowing of gunshot
lead fragments of their prey were also detected in the
livers of 16 raptor species with concentration greater
than 20ppm dry weight (Plain et al., 1995). Prior Kim et
al. (1999) in Hokkaido Japan found high
concentrations of lead greater than 70µg/g dry in the
liver of two Stallers sea eagles and white-tailed sea
eagle as a result of secondary lead poisoning through
the swallowing of lead shot accumulated in their prey
tissue. Gunshot birds tend to have accumulated lead

contents in their bodies which have secondary effects
on their predators, leading to lead poisoning cases.
Effects of high lead concentration in plants include
reduction in rate of photosynthesis by alteration of
chloroplast ultrastructure, reducing chlorophyll
synthesis and hindering electron transport, and
stunted growth (Casas and Sordo 2006).

PREVENTIVE STRATEGIES

The strategies to prevent lead pollution in the
environment will involve the following;

1. Identification of pollution sources: identifying
the potential sources of a particular lead
pollution such as the Battery factory recycle
plants, shops and unregulated smelting
activities which could contaminate soil, water
and food of the nearby residents. These can
be minimize or shut down to reduce lead
pollution at the source.

2. Removing or Control pollution at sources:
Removing lead pollution or controlling lead
pollution at source, through adopting and
implementing effective lead control
guidelines to minimize emissions from
sources, use of clean technology to reduce
lead pollution and provisions of adequate
legislation to prohibit un-necessary use of
lead in the environment.

3. Similar programme like the successful
elimination of leaded gasoline in many
countries in the world could be launched or
replicated to control unchecked battery and
smelting activities by buyback programmes.

4. Legal banning on the use of leaded
ammunition for game birds hunting to reduce
the source of lead poisoning from lead
gunshot birds.
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5. Public Enlightenment: Through enlighten
parents on the ways of exposure to lead
poisoning, potential sources of lead
poisoning, symptoms of lead poisoning in
children and its effects on human health.

CONCLUSION

Lead poisoning case has continued to
increase despite the ban of leaded gasoline in many
countries, due to unregulated activities of smelting,
battery factories and use of lead paints in residential
houses. These activities result in high blood lead levels
mostly in children living near such factories with
significant cognitive and developmental health effects
even below the 10µg/dl blood lead level threshold.
However there is need for complete elimination of
non-essential sources of lead poisoning in countries
across the world, to protect the future of these
vulnerable children.
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