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Abstract  

The lead has been explored and used since last 6000 years and the history of lead poisoning is nearly 2500 years. 

Symptomatic lead poisoning is the result of very high levels of lead in the tissues. It is possible that the content of lead in the 

body that is insufficient to cause obvious symptoms can nevertheless give rise to slowly evolving and long lasting adverse 

effects. It is clear that a continued rise in the pollution of the human environment with lead could eventually produce levels 

of exposure with adverse effects on human health. Traces of lead are almost ubiquitous in nature and minute amounts are 

found in normal diets. This article reviews the work done in the field of lead poisoning pertaining to sources of lead, 

symptoms of toxicity and effects on heme biosynthesis.  
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Introduction 

Environmental pollution is a global concern affecting the health 

of human populations adversely. The importance of 

environmental factors to the public health and their well-being 

is increasingly apparent
1
. Lead is stable, silver-gray, heavy 

metal and is found in all phases of the inert environment as well 

as in most biological systems.  Lead is mostly found in the 

environment as various lead salts in mineral ores. Lead in the 

environment occurs naturally and as a by-product of human 

activity, and its concentration and presence in environmental 

media are highly variable. Normally, lead accumulates near the 

source points, owing to its physical and chemical properties that 

minimize the potential for volatization and airborne transport 

and enhance the tendency for rapid local deposition
2,3

. Lead 

poisoning is an international problem. Although the individuals 

of all age groups are affected by the lead poisoning, it is more 

common in children. Depending on the exposure levels, lead is 

said to have both mild and adverse effects on the nervous 

system, growth and development, cognitive development, 

behavior, hearing, sight, movement and muscular activities, 

digestive system, excretory system, blood and circulation. 

Severe lead poisoning, can also lead to death. This paper 

reviews about the sources and adverse effects of lead to the 

human health. 
 

Backgrounds on Lead Poisoning 

Lead poisoning is a medical condition in humans caused by 

increased levels of the lead in the body tissues. Lead interferes 

with the different body processes and is toxic to organs and 

tissues like the heart, bones, intestine, and reproductive and 

nervous systems. Initially, lead poisoning can be hard to detect 

and the people, who otherwise seem to be healthy, can actually 

have high blood-lead levels. The signs and symptoms usually 

don’t appear until dangerous amounts have accumulated.  
 

Although children are most vulnerable, adults on the other hand 

are also not less susceptible to lead poisoning. Children and 

adults, however, differ somewhat in terms of relative 

importance of different lead exposure sources and pathways, 

lead metabolism and expression of toxicities. Normally, young 

children have a tendency of exploring their environment via 

hand-to-mouth activity that makes them more prone to lead 

intake than adults
4
. The gastrointestinal absorption of lead in 

infants and young children is more
5 

and is further increased in 

the presence of nutritional deficiencies that are again more 

common in children than in adults. The developing nervous 

system is thought to be far more vulnerable to the toxic effects 

of lead than the mature brain
6
. Lead poisoning is most 

significant environmental health threats for children
7
.  

 

The lead is a highly poisonous metal. Due to lead toxicity 

exhibits a variety of symptoms. Lead can be ingested by various 

sources.  A lead –line sometimes appears at the gingival-tooth 

border after prolonged high-level exposure
8
. The concentration 

of lead, the total amount of lead consumed and duration of lead 

exposure influence the severity of health effects. Lead possesses 

properties that make it attractive for use in numerous industrial 

processes making it a common pollutant in environments around 

the world. Even in small quantities, lead displays toxic effects 

on nearly every major organ system in the body. Acute lead 

poisoning, resulting in nausea, seizures, coma, and possibly 

death is extremely rare, and is usually the result of occupational 

exposures or accidents. Chronic lead poisoning, on the other 

hand, has no immediately visible or noticeable symptoms. The 

way to determine the lead poisoning in a child is by lab analysis, 

using a blood sample
9
. 
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Lead poisoning can cause a variety of symptoms and signs 

which vary depending on the individual and the duration of lead 

exposure
10,11

. Symptoms are nonspecific and may be subtle, and 

someone with elevated lead levels may have no symptoms
12

. 

The main symptoms in adults are headache, abdominal pain, 

memory loss, kidney-failure, reproductive problems such as 

reduced sperm count /abnormal sperm in men and miscarriage 

or premature birth in pregnant women, weakness and pain or 

tingling in the extremities
13

. The symptoms of lead poisoning in 

adults generally become obvious when blood lead level exceeds 

40 μg/dL
10

. Symptoms of lead poisoning in children appear 

when lead level in blood becomes around 60 μg/dL
14

. There is a 

lot of variation in the signs and symptoms of lead poisoning in 

children which include irritability, loss of appetite, weight loss, 

sluggishness and fatigue, abdominal pain, vomiting, 

constipation and learning difficulties. However, the lead-levels 

at which symptoms appear vary widely depending on 

characteristics of each individual
15

.  At the blood-lead levels 

between 25 and 60 μg/dL, neuropsychiatric effects such as 

delayed reaction times, irritability and difficulty in 

concentrating as well as slowed motor nerve conduction and 

headache can occur
16

. In adults, when blood-lead level becomes 

more than 50 μg/dL anemia may appear
17

. Abdominal colic, 

involving paroxysms of pain, may appear at blood-lead levels 

greater than 80 μg/dL
11

. Signs that occur in adults at blood lead 

levels exceeding 100 μg/dL include wrist drop and foot drop 

and signs of encephalopathy such as those that accompany 

increased pressure within the skull, delirium, coma, seizures, 

and headache
18

. In children, signs of encephalopathy such as 

bizarre behavior, dis-coordination and apathy occur at lead 

levels exceeding 70 μg/dL
18 

. Manifestations of symptoms of 

lead toxicity are inevitable in both adults and children at blood 

lead levels exceeding 100 μg/dL
11

. 

 

Sources of Lead 

There are many sources of lead in our environment. The most 

lead concentration that is found in the environment is a result of 

human activities
19

. Lead pipes, often found in older homes, can 

release lead into drinking water as they corrode. Lead-based 

solder, a metallic alloy used to connect copper pipes or brass 

and chrome-plated faucets, was also used in homes until the 

mid-1980s. Over time, lead solders release lead particles into 

tap water, contaminating drinking water. According to the New 

York State Department of Health, in 1986, Congress restricted 

lead solder to contain no more than 0.2 percent lead, and lead in 

pipes, faucets and other plumbing materials to no more than 8 

percent. Before 1973, gasoline contained an additive known as 

tetraethyl lead. Fumes from vehicle exhausts powered by gas 

with tetraethyl lead were found to be highly toxic and resulted 

in widespread lead exposure. Lead particles from these fumes 

settle in the soil and remain in the environment for years. In 

1973 the U.S. government phased out gasoline containing lead 

until it was eventually banned for sale in 1996. Lead-based 

paints, banned for use in 1978 were the greatest source of lead 

pollution in the United States. An estimated 24 million homes in 

the country contain lead paint and high levels of household dust 

contaminated with lead, notes the Centers for Disease 

Prevention and Control. Lead paint, previously used to improve 

the longevity of paint and for its effectiveness in hiding 

undesirable surfaces, is particularly harmful for children who 

may eat paint chips peeling from walls or chew on painted toys 

containing lead. Adults are also exposed to lead from paint 

when a painted surface chips or cracks. Additionally, improper 

home renovations can dislodge lead particles and release them 

into the air in and around the home. Several industries such as 

the petroleum, mining, smelting, lead-acid battery 

manufacturing, waste incinerating and mining industries release 

lead into the air and soil. Workers in these industries can bring 

lead particles into their homes on their clothes, shoes or skin. 

Wind-blown dust or soil containing contaminated lead is tracked 

into homes on shoes, creating an additional source of exposure. 

 

Ceramics, glass, pottery and china containing lead are also the 

sources of health hazard. Lead from these products or containers 

reaches into food or drink. Similarly, imported food cans still 

used in some countries may contain lead solder. The solder, 

used along the seams of tin cans, can leak into food over a 

period of time. In the medicinal and cosmetics industries, some 

products also contain lead. Folk medicines, Azarcon and Greta, 

both used in India and South Asia to treat upset stomach, are 

linked to lead exposure. Eye cosmetics such as Kohl and Surma, 

commonly used as eyeliners, have also been found to contain 

high levels of lead.         

 

The most common source of lead is lead paint. Lead carbonate 

was added in the paint to speed drying, improve durability and 

to protect the surface from corrosion. Lead has been found in 

candy and candy wrappers imported primarily from Mexico and 

Asia. Some art supplies, such as artists, paint etc. still possess 

lead. Some hobbies require the use of lead, such as stained 

glass, firing guns, making ammunition, and making fishing lures 

and sinkers. Imported glazed pottery and leaded crystal may 

also be sources of lead. Drinking water may have lead in it, if 

permitted levels in municipal sources are not carefully 

regulated. The largest source of lead in drinking water is 

through leaching from lead–containing pipes, faucets and 

solder, which can be found in plumbing of older build. Vinyl 

mini-blinds imported from china, Indonesia, Taiwan and 

Mexico before 1997 contained lead, which was used to make 

them less brittle.  

 

Lead Effects on Heme Biosynthesis 

Although lead is devoid of any nutritive value and is not 

incorporated in the diet of individuals, its intake in the body 

through various routes is a common feature especially in the 

areas where lead is used in one or the other form in various 

products. The increased level of lead intake is responsible for 

various side-effects in people. Such adverse effects of lead on 

metabolism have been studied in considerable detail. These 

effects are related to the concentration of lead in the soft tissues. 
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One of the most mechanisms of lead toxicity is its effects on 

various enzymes in the heme biosynthetic pathway. Lead 

interferes with heme biosynthesis by altering the activity of 

three enzymes: delta-aminolevulinic acid dehydrase (ALA-D) 

and Ferrochelatase. Lead stimulates the mitochondrial enzyme 

ALA-S, which catalyzes the condensation of glycine and 

succinyl –coenzyme A to form delta-aminolevulinic acid 

(ALA). Thus, a considerable interference of lead with heme 

synthesis results in a reduction of the hemoglobin concentration 

in blood which, coupled with increased erythrocyte destruction, 

results in a hypochromic, normocytic anemia with associated 

reticulocytosis. The impact of impairment of heme synthesis by 

lead is not only limited to the hematopoietic system but also 

disrupts of a wide variety of important physiological processes.   

 

At the cellular level, the best known adverse effects of lead are 

its inhibition of the activity of enzymes that are dependent on 

the presence of free sulfhydryl (SH) groups for their activity. 

Lead interacts with sulfhydryl groups in such a way that they 

are not available to certain enzymes that require them. In the 

living organism, under most conditions, this inhibition is 

apparently partial. Inhibitory effects of lead on other aspects of 

cellular metabolism have been demonstrated in laboratory. The 

clearest manifestation of the inhibitory effect of lead on the 

activity of sulfhydryl dependent enzymes is the disturbance it 

causes in the biosynthesis of heme. Heme is the iron-containing 

constituents that combine with protein to form hemoglobin, the 

oxygen carrying pigment of the red blood cell. Heme is also an 

essential constituent of the other respiratory pigments, the 

cytochromes, which play key roles in energy metabolism
20

. 

 

Conclusion 

This paper describes about the lead sources and its ill effects for 

human being. Various attempts have been made to study the 

lead contents in the environment and to estimate the blood lead 

levels among people from different walks of life. However, 

there is still a need to investigate the blood lead levels in people 

which are presumed to be prone to lead toxicity as a result of 

occupational hazard. This would enable us in taking preventive 

measures against lead poisoning as lead poses health risk to 

everyone
21

.  
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