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Abstract— This brief review article is about childhood
lead poisoning and associated health impacts. Lead
poisoning is regarded as an important pediatric
environmental health issue within the world. Chéldrare
considered to be at greater risk of lead poisonthgn
adults. Various sources of lead incudes soil, aiater,
food and lead based paints etc. Exposure to leaticies
during the processes of inhalation and ingestion is
common in young children. Breastfeeding women with
lead levels may cause lead exposure to the infaeisd
exposure leads to various kinds of diseases evarvaty
young age like Acute Clinical toxicity, Subclinical
toxicity, Haematological toxicity, Neurological ioity,
Brain dysfunctionings , Poor Academic performance,
Memory retention problems , Poor problem solvingssk
Additionally, the likelihood of ADHD, Hearing loss,
Malfunctioning in vitamin D metabolism, Stunted gtb,
adverse effects in Kidneys, Encephalopathy, Stomach
cramps and irritation. Lead concentration in bloadn

be diagnosed through blood tests .For children, lthel
greater than 45 mcg/dL should always be treatece Th
treatment method used depends upon the concemtratio
level of lead in blood . This elimination of leasbrh
blood will require collaboration and participatiorof
governments at all levels.

Keywords— Acute Clinical toxicity, Elimination
Encephalopathy, Haematological toxicity , Subclinical
toxicity.

l. INTRODUCTION

Lead is a naturally occurring compound that is fibun
within the Earth’s Crust. Increase in populationd an
economic growth has elevated its concentrationiwitte
atmosphere for more than six orders of magnituder ov
the past six millennia, its extensive exposure tion&n
beings results in lead poisoning [1].Lead poisoniag
regarded as a most vital pediatric environmentalthe
issue within the world. Childhood is regarded ashtost
crucial phase of the individual's development butai
child’s cognition gets harmed by the exposure aftl|ehe
effects would remain permanent and even continteg, la
in his adulthood. Each year about 4 Million childria
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the world gets affected by lead poisoning .Expogore
lead (even at low concentrations)can have fataltlhea
impacts. If the levels of lead in blood lies in thenge
between 0.48 to 0.97 zmol/L it is not consideredé
safe and results in the variety of health relateslies.
Lead poisoning occurs when too much lead is absoirbe
the body of a child through swallowing or breathifga
substance which consists of lead in it (that cardbst,
paint water or food etc). [2, 3]. Children are ddased to
be most vulnerable part of the world’s populatiowl are
particularly considered to be at greater risk o&dle
poisoning than adults firstly, because they arehllig
expected to ingest lead as they can absorb a greate
percentage of ingested lead per unit of a body'ghie
Secondly, rapidly growing bodies and minds of ataid
are more prone for to get affected by harmful inipaxd
lead [4].Health effects caused by lead poisonimy with
the intensity of lead in the environment, with espie
length of the lead and also with the developmestides
of the child. Sometimes accumulated lead withindsois
released into the blood during pregnancy and caashe
source of exposure for the developing fetus [5]isTh
review aims to highlight the sources, possible theal
impacts, diagnosis, prevention and treatment asteaki
with lead poisoning in childhood.

1.1 Sourcesof lead exposure

Children are more prone for the potential advenggaicts
of lead poisoning because the intake of lead pérafn
body is greater in young children than in adultsnasl
the body systems of young children are undergaampidr
development hence their systems are not fully ez
so they have increased chances for the uptakeaaf le
.Young children are mostly involved in hand to nfout
activity as they often place small objects in thewuths
which results in possibility of intake of lead witlust and
soil and also the route to exposure is increasegdida
behavior which is the form of extreme hand to mouth
activity[6]. Lead dust from lead based paints isther
source of exposure for children as they are mooegto
get affected by lead based paints in the older lsottmen
by any other sourceMost children plays outside their
homes and ingest it directly through the exhaustabor
through open burning of waste in which lead is pné®r

Page | 422



International Journal of Environment, Agriculture and Biotechnology (IJEAB)

http://dx.doi.org/10.22161/ijeab/1.3.18

Vol-1, Issue-3, Sept-Oct- 2016
ISSN: 2456-1878

sometimes track its particles into their homes ba
bottom of their shoelF].
1.1.1 Prenatal exposureto lead and exposureto lead
in human milk
If Lead is stored in the skeleton of nher in the past
years, it may release into the circulatiohthe metabolic
stress of pregnancy. Lead may passes from thermgr
stage to the infant stage and the blood lead lef/¢he
infant may become similar to that of the motherdl
level. Lead can also penetrate the infaimtimature blood
and enter tb brain where it impairs the bre
developmentThe human brain which is in a develop
stage is more vulnerable to lead, even at &y low
exposure concentrations][&he lead source in the blo
of infant is a mixture of dietary and skeletal lealdich is
also shown by various studieswhich exhibited the
variance in lead isotopes that are deposited
accumulated in the bones of wom@&hough lead may b
present in human milk, the level is much closethiat of
the plasma lead and very much lowern that which is
found in the total blood which means that veryldi
amount may get into the infants blood. Food ancer
things which are taken in by the infants may contaad
levels. Breastfeeding women with relative lead leveay
cause less leadxposure to the infants than the won
who don not breastfeed and rely upon other infaot$.
In Mexico, women who take calcium supplements dy
the period of lactation may result in relatively adh
decrease in the mother’'s blood lead concentratithich
is probably due to the decreasin the skelete
reabsorption [9].
1.2 Health impacts caused by L ead Poisoning
Children
A wide range of toxicological disorders in childreccurs
due to the exposure of lead. Lead exposure lea
various kindsof diseases even at a very young age,
associated to hearing loss, malfunctioning in vitam
metabolism, stunted growth, adverse effects in dydy
and decreased production of blood within the bdidthe
levels of lead, slightly increases in btbby 10 pg/dL , i
causes decrease in the intelligence level of thie[10].
These effects of lead poisoning outspread f
symptomatic, clinically obvious and acute poisonit
the very high exposure levels to subclinical efeat
lower levels buthese low exposure levels are still v
poisoning. Every organ of the child’s body can hyc
affected by the lead poisoning. The main organsch
are affected by the lead exposure are re
gastrointestinal, cardiovascular, immune, endo¢
hematologeal, central and peripheral nervous sysl
[11].
1.2.1 Acuteclinical toxicity
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Symptomatic lead poisoning may occur in childree th
the high dose of lead which results in acute il
toxicity .The symptoms of lead poisoning in childrare
fatigue, constipation, anaemia, colic, and neurokai
structures that can differ in the exposure of odffe
concentration levels. A fatal acute encephalopatiti
ataxia, coma and convulsions may occur in the |
severe cases. Sometimes, children wlay survive with
the acute lead poisoning may suffer from perma
shortfalls in their neurodevelopmental function.vidlis
clinical symptoms and signs of lead poisoning agey
common now days in low incomes countries and
children population who a living near or around the
sites which are highly polluted with lead levels
comparison to this, these symptoms and signs &%
common in the sites and countries where lead strg
and monitoring of environment is performed on rag
basis [12].

1.2.2 Subclinical toxicity
The subclinical effects of lead are not clinicalkery
obvious but can have very much detrimental he
impacts. The principle evidence of subclinical itity is
mostly dependent on the concentration of dose wbéat
have clinical effectsyithin childhood[{].

—=—Death

—-— =ncephalopathy
-=—Nephropathy
—~=—Frank anema

—=—Colic

—=—Decreased hemoglobin synthesis
—=—Iincreased vitamn D metabolism
Increased rnisk of hypertension in aduithood

—=—increased nerve conduction velocity

--—Increased level of erythrocyte protoporphyrin
—=—Decreased vitamin D metabolism
—e—Decreased calcum homeostasis

—— Developmental 1oxicity
D

Fig.1: Pediatric effects of lead at various blood le
levels [8].

1.2.3 Haematological toxicity
Haematological toxicity is regarded as a clin
manifestation of lead poisoning in red blood cwhich
is basiclly involved in causing anerr. The occurrence
and severity of lead induced anemia is associatedtty
with the blood lead levels of the children. Diffet
studies show that, Iron deficient younger childaga at ¢
greater threat of lehinduced clinical anen 13].

1.2.4 Neurological toxicity

Lead poisoning may target the motor axons which
present in the peripheral nervous system. Theidrak
and neurotic changes in these fibers may invohe
axonal degeneration arstgmental demyelination. Sin
the time of Hippocrates, the wrist and ankle draih the
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extensor muscle palsy which has been documentéte:
neurological and peripheral lead toxicity. Lead sms
asymptomatic damage of neuro and behav
functioning in the central nervous system of childr
Previous studies have been conducted in 1970s \
have shown link between intelligence quotient (Bpd
lead. Same results also have been shown in théope
studies[14] On the basis of humerous studies arious
countries it is projected that in the children oégchool
years, almost about a quarter to a half of an I@tpe
vanished for every increase of 1 pg/dl in the bldeat
level .Whole blood levels is as low a-3 pg/dl in the
young children dueto the toxicity of subclinica
neurobehavioral[15 study showed that data collect
from 4800 children with age betweenl6-years. Thes
children took part in the Third National Health ¢
Nutrition Examination Survey in the United Stat
findings sheved that there was an inverse relat
between the math and reading scores and the bézml
level in the children who have lead level more the
pa/dl. Hence, the relationship between the leadl$eanc
IQ loss is very much significant. Increase in lead
levels from less than 1 pg/dl to O pg/dl is linkeidh a
decrease in 6 point of IQ which is noticeably m
greater than the decrement linked with an incrdas
blood level from 10 pg/dl to 20 pg/dl.

Relationship of Concurrent Blood Lead
Concentration with Children’s Intellectual Function

105

85

0 5 10 15 20 25 30 35 40 45 50
Concurrent Blood Lead (ug/dL)

Fig.2: Relationship between concurrent blood ldevel
and children’s 1Q [15]

As the exposure of lead increas#sresults in the

decreased mean 1@ children’s populatio, this further

results into a considerably increased number dfidm

with lessened irlligence and mental impedance. 1

conseguences are:

e A noticeably increase in the number of children \
are weak in the studies and requireacial kind of
education and other remedial progr.

* A decrease in country’s leadership.

« A flapped gap in socioeconomic accomplishrr
between thecountries with low and high levels
population that are exposed to I4ad].
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1.2.5 Other Health Impacts
Children with lead level 70 pug/dL to 80 pg/dLy show
very serious symptoms of encephalopathy.
Encephalopathy is a disease that changestructure and
function of brain.[17]In the risky cases, it results in fi
coma or even death. In the early stages of thesadis, th
high levels of lead exposure in children causemat
cramps and irritation but may turn into more se\
symptoms sch as clumsiness and vomiting. It is m
dangerous than the extreme cases of the low
poisoning levels in children which may cause litdeno
physical hazard but are still linked with the bebaai
and neurological effects. Low lead exposures icause
neurodevelopmental problems, making scientist aat&
that no level of lead exgare is good for the children]].
Different researches show destructive effects afd
exposure in the children, damage in the functiorf
brain, academic performee, motor skills, memory, ar
other problem solving skills. Additionally, the ékhood
of ADHD, problems in brain functioning in childreand
also decrease in the volume of brain in the adolihis
reported. Lead exposure has been associated wét
functions and impulse control, researchers have e
links in between blood lead concentrations and
behaviors which involve use of substance, crim
activity and other infections tt are sexually transmitted
[17].
In the year 2012, about 535,00f U.S children between
the age of 1 and 5 were found with high blood |
concentration. This amount may show a notice
decrease as compartmithe population i past few years
[18] .Cultural and socioeconomic differences may
continue with the dldren in minority and families witl
low income may suffer from higher levels of bloahdl.
This is due to the disparities in the housing, nig
conditions and nutrition. Because the calcium redube
amount of lead absorption within the body, thicease is
greatly faed by the malnourished childi [19].

1.3 Diagnosis of lead poisoning
Lead concentration in blood can be diagnosed th
blood tests. Permissible range for lead level ioobl,
must be lesser than 10 mcg/ For children, the level
greater than 4mcg/dL should always ktreated [20].

1.4 Treatment
The treatment method usewepends upon the
concentrationlevel of lead in blood. The source
removed in case of mild lead poisoning but in cab
severe led poisoning the lead can be extracted with
help of chelation therapy. Activatccharcoal method can
also be used as a treatment method as it bindswih
gastrointestinal tract and encouragdead removal
through defecation [20].

1.5 Implicationsfor Lead Poisoning Prevention
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Prevention, Control and Eradication in the levelledd
exposure from the environment is necessary, soléhalt
exposure to children can be reduced . It is impbrta
reduce or eliminate the blood lead level as much as
possible and This elimination will require collabtion

and participation of governments at all levels. Bexe
this can never be accomplished without applyingtfa
prevailing standards which ensure that lead lexedsin a
continuity of declination [21].
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