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Lead (Pb) an Environmental Pollutant
Lead is a soft, dull silver-grey metal found in galena mineral ore 

made up of lead sulfide and can be in combination with copper, zinc, 
and silver. This 37th most abundant metal is hazardous and affects 
humans and the environment. It is a widespread and persistent 
contaminant found in many occupational and environmental 
sources (Table 1) [1-7]. Environmental lead can be found in 
various forms, including metallic lead, lead salts, and organic lead-
containing carbon [8]. Exposure to lead can cause illness that has 
catastrophic consequences on the human body. While the use of lead 
has been limited to a level in developed nations but in developing 
countries like Pakistan, it continues to be used vigorously. Lead has 
unique physical and chemical characteristics that make it ideal for 
many uses. People have taken advantage of the historical period 
and therefore become a frequent contaminant of the environment 
[9,10].

Environmental Sources of Lead and Risk Factors for 
Exposure

a.	 Household paints containing lead (Pb) Especially prevalent in 
housing Pakistan properties Solvent-based paints (which are 
extensively used in Pakistan) Glass window making (Stained).

b.	 Toy jewelry, old toys (especially the recycled ones that may 
include lead and lead-based paints).

c.	 Household dust (which may be due to decay of lead-based 
paint), renovating old houses.

d.	 Water: Tanks polluted with Lead, e.g., from roofs and wastes.

e.	 Early houses containing lead pipes or valves containing lead 
that leak directly in water (In Pakistan, plumbing pipes were 
not replaced by reticulated water systems.

f.	 Soil (Mining and industrial activities, decay, and removal of 
lead-based paints.

g.	 Machines: Certain devices containing lead-based parts, e.g., car 
radiators, batteries, and recycled parts.

h.	 Cosmetics: All lip products, i.e., Lipsticks and numerous 
externally applied cosmetics, including eye shadows, blushes, 
mascaras, foundations, compact powder, shaving creams, body 
lotions, face masks, and shampoos. 

i.	 Ammunition: supplying bullets and shells.

j.	 Manufacturing of fishing sinkers.

k.	 Traditional medicines: Ayurvedic remedies, traditional 
Chinese medicines, herbal compound products

l.	 Stored Food: Lead contamination may be at the workplace and 
environment where foods are stored. 

m.	 Glazed pottery making and its use.

n.	 Metal recycling.

o.	 Pica: Eating disorder when one or more non-food objects 
like ice, mud, paper, ash, or dirt are obsessively taken up by a 
human. 

p.	 Computer screen sheets for radiation protection.
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Health Effects Associated with Lead Exposure

Lead is well-documented for its toxicity. Lead affects to different 
degrees all organs and bodily processes. This metal is thought 
to have no favorable properties in the human body. On the other 
hand, it can harm every system in the human body, particularly 
the renal, neurological, reproductive, and hematopoietic systems. 
Lead exposure has been linked to various behavioral, biochemical, 
and physiological problems. The frequency and severity of the 
symptoms among exposed persons depend on exposure time 
and route (Table 2). highlights several of the significant health 
consequences caused by lead [7,11-15].

Neurological Effects 

a.	 Impaired concentration

b.	 Peripheral neuropathy

c.	 Seizures

d.	 Encephalopathy

e.	 Hearing loss

f.	 Fatigue/Irritability

g.	 Cognitive impairment

h.	 Brain injury

i.	 Central nervous system and brain development in children

j.	 Attention-deficit/hyperactivity disorder (ADHD) in children

k.	 Reduced intelligence

l.	 Peripheral nerve damage

Gastrointestinal Effects

a.	 Colic/Abdominal pain

b.	 Constipation

c.	 Dyspepsia

d.	 Nausea

e.	 Burton’s line

Renal Effects

a.	 Hypertension

b.	 Chronic kidney disease with tubular damage Reproductive 
effects

c.	 Reduced sperm count and motility

d.	 Miscarriages/stillbirths

e.	 Abnormal sperm

f.	 Reduced fetal growth and lower birth weight

Heme Synthesis

a.	 Anemia

b.	 Elevation of erythrocyte protoporphyrin

c.	 Inhibition of d-aminolevulinic acid dehydratase (ALAD)

d.	 Inhibition of ferrochelatase (FECH)

Lead Effects and Assailable Populations:
Lead toxicity is a well-known environmental health issue 

affecting all populations, especially children and pregnant women. 
Exposure to lead in children is hazardous. Children under age six 
are at high risk of lead exposure. Furthermore, lead exposure can 
have various effects on a child’s development and behavior. Many 
of the impacts are long-lasting. Blood lead levels of 10 g/dL or less 
are connected with increased behavioral impacts, impairment in 
hearing, cognitive function, puberty delays, and postnatal growth 
effects. Blood lead levels of less than 5 g/dL have been linked to 
adverse health consequences. Such consequences may include 
lower IQ and academic success and increased behavioral difficulties 
and attention-related behaviors [16,17].

Lead can harm maternal and child health in various ways; 
developing fetuses and nursing babies may be more sensitive. Lead 
can be passed on from a woman to her unborn child. The good news 
is that lead poisoning can be avoided. Now is the moment to protect 
your child against lead poisoning. Lead in the bones of a pregnant 
woman exposed to lead for an extended period or who has had high 
lead levels in her blood before can be released into the bloodstream 
during pregnancy. Lead levels in a woman’s blood are likely to 
increase during pregnancy. Any time a pregnant woman is exposed 
to lead, her baby is also at risk. As a result of elevated blood levels 
of lead during pregnancy, miscarriage risk increases. The baby 
will be born too early or too tiny because of it. The baby’s brain, 
kidneys, and nervous system will be damaged, inducing learning or 
behavioral issues in the kid. (CDC, 2010) (CDC, 2021).

Concluding Remarks
Because of its stability at polluted sites and the intricacy of the 

mechanism in biological toxicity, lead is one of the most prevalent 
heavy metals, and its toxic effects cause environmental and health 
concerns. The lead (Pb) health hazard effects affect men, women, 
and children. In response to the adverse effects of lead on the 
environment and humans, various researchers conducted the lead-
related study described above in the literature review. 
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