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ABSTRACT 

Lead substnnccs ond exhaust from automobiles pose both environment.al nnd health 

hll7.Jlrd. The occupational handling of  leaded petrol, exposure to exhaust as \Yell as the 

increase in the number of ct1r- 11 •,isl, centres discharging their \vaste ,voter into strcruns 

increase the predisposition 10 lead ond associated health luuard. There have not been 

studies on blood lead levels in auto-mechonics, petrol stntion nttcndonts ond herdsmen in 

the orea. The moin obj<.-clivc of the study wns 10 measure llte blood lead levels in the three 

dilTerenl occupational groups, viz. outomobile mechanics, petrol stntion ottcndanls ond 

fuloni herdsmen in llorin West LGA of K \Vnrn Stole, Nigeria. 

The study had descriptive and laboratory components. Purposive sampling was used to 

select 41 mechanics, 40 petrol altcndants and 29 Fulani herdsmen. Semi-struclurcd 

queslionnain: ,vas administered to the 110 respondents. The informotion collcclcd included 

demographic chnrocteristics, occupational features and perceived health problems. Food 

habits of the selected respondents were documented and venous blood samples ,vcre 

collected ot l\vo periods in time; during panic buying and normal sole and samples or 

fodders collected oround ,vherc conic grazes were analysed for lead using Atomic 

Absorption Spectr0photome1er Bulk 200. The blood levels of calcium and zinc ,verc also

determined. The doto were onlllysed using i, correlation, l· :ind f .  tests. 

The mean ages of au10- mechanics, pclrOI station ollcndnnts and Fulnni herdsmen ,vcrc 

32.4, 32.7 and 27.S respectively. Ninety-eight percent of the oulo-mobile mechanics and 

100% of the petrol stntion atlendants used pelrOI os solvent for removing grcosc or ns hand 

wosb. Ninety-one percent of auto-mechanics and pelrOI attendants siphoned it from 

aotomobilc Ulllk with mouth and rubber hose. Nincty-lltrcc percent of auto-mcchnnlcs nnd 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



iv 

87.5% of petrol attendants used plastic conlllincrs for COJT)�ng petrol. During the panic 

buying period in 2004, the outo-mcchanics, petrol stotion ntteodanlS and herdsmen hod 

mean blood lend (µg/dl) of20. l (:!: 4.2), 14.2 (:1: 3.2) and 2.2 (: 2.3) respectively and during 

the normal sole, they had 17 .8 (:1: 4.6), 11.5 (:i: 3.1) and 1.9 {:!: 2.1) respectively. The vnlucs 

during both periods ,vcrc less thun the \VJIO limit of25 µg/dl. A strong positive correlntion 

existed between blood IClld levels in both periods (r = 0.965 nnd p < 0.05). Significant 

relationship ,vns observed bet\\'Cen the blood l(:j)d levels and occupation in both periods 

,vith (p < 0.05). ln outo· mccharucs nnd petrol station nltendants, lend levels positively 

correlo1ed ,,�th length of contnct in both periods (r = 0.255, p <0.05 nnd r • 0.33 I, p < 

0.05) respectively. Significant relationship wos observed bct\vccn fodder and lend (p<0.05). 

Lend levels negatively com:lntcd ,vilh the blood calcium tllld zinc levels in both periods. 

The auto-mechanics ore more predisposed to cnvironrnenllll lend absorption. Risk of 

high lend ,vns higher in the ou10-n1echanics than others. The lo,v blood lead in herdsmen 

indicated some level of exposure through the food chain bccouso nnnlyscs of fodder 

consumed by cattle during grazing sho,ved lead. There is need for the replacement of 

leaded petrol ,vith unleaded one or absolute spiriL 

Key ,vords: Occupation, Petrol, Blood, Lead. 
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CHAPTER ONE 

INTRODUCTION 

I.I BACKGROUND CNFORMATION

In the quest for improved standard of living. 1DJ111 ventured into the homcostatic 

nnturol hnbit.nt through different nrcas o f  scientific knowledge which in the end resulted 

into myriads of problems very difficuJt to solve. There was increase in totnl energy 

consumption ns well o.s numbers of chemical subsulnces needed. Insatiable quest Inter 

resulted in pollution and the introduction of some chemical substances that arc poisonous 

to humans and onimnls. 

As 01 1988, obout 88.0"/o of the totnl v.-orld energy consumption was provided by 

fossil fuels (oil 37.5%, conl 30.0"/o and oatuml gns 20.2%) and the combustion of the fuel 

for different purposes is the predominant source of primary pollutants in developed and 

industrinliz.cd nations o.s well o.s developing notions. The primary pollut.o.ots ,vbeo there is 

complete combustion nre C02, S01, NOx, nnd volatile trace mctnls such ns �nic (As), 

cadmium (Cd), lcod (Pb) nnd mercury (Hg) (UNEP 1992). 

Lead is 11 bluish grey metnl that is malleable and non-corrosive but i t  is o serious 

cumulative poison. It is ubiquitous in the environment of industrial and developing 

1J.11tions as a result of its diverse areas of opplicotion. The contribution of the natural 

sources to the environment (obout 19,000 tonnes/year) is low compared to that from 

human activities (Pauerson et nl, 1991) such ns mining. sn1clting, refining. manufacturing 

and recycling which oceouot for about 12,600 tonnes of lend per year getting into the oir, 

,voter o.nd surfaces of the soil (Nriogu, 1989). The nnnunl consumption of lead is  over 3 

million tonnes (WHO 1993). 
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Some sectors which arc contributors to lhc increase in lead in lhe environment 

include outomobilc traffic, heavy civil construction sector, manufacturing industries ond 

those involved in combustion o f  fossil fut I (Onienwu, 1985). Natural Yt'lller contnins up to 

5 µg/1 of lead. In some cases up to 400 µg/1 bas been recorded (UNEP/FAO/WHO 1988) 

os o result of conuunination from various sources such as industries, mines, smelter 

discharge, leaded pipes, erosion and other.;. 

The primllJ')' production of lead is about 3.4 miUion tOMCS (3.4 x I (Y million kg) per 

annum while the secondnry production of relined lead accounts for 43% of the total 

production as shown in Fig. I. I (UNEP 1992). Petrol frnclion lllkes o high proportion of 

the lead in the fonn of tctrnethyl lead (11) and tetrnmethyl lead (11). As long os leaded 

petrol is used, there is need for continwtl monitoring of lead level of humnn blood as ,veil 

as thnt of the environment. 

A litre of petrol (petrol) in Nigeria contains from 0.5 g to 0.7 g of lend (Uche et al, 

199 I) in the form of tetraethyl lead (11) (Pb (C2Hs)1) und tctrnmcthyl lead (TI) Pb(CMJ)1 

used ns anti-knocks (\VJ 10, 1993) ns a \YOY of boosting the Octllne Number (ON). Octane 

number is the quantitnLive mensurement of the performance of n fuel in on internal 

combustion engine (Uche et al, 1991). n-hcp,!Jlne hos ON of?.Cro ,vhlle 2,2,4 trimethyl 

penUllle bas ON of I 00. 

To prevent lend from depositing inside the engine, 1,vo solvents (additives) nrc added 

to enhance its volatility. The additives ore 1,2, dichlorocthane and 1,2 dibromoethanc. As 

such 75% of the lead used in petrol (petrol) ended up in the exhaust gas (Hu, 1998)
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Rgure 2.1 World lead produ�ion 1980-1989 
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and part of which is inhaled by humans and other animals while the mno.ining suspended 

particles settle on exposed objects, plants and wotcr. 

Ninety- eight percent (98 ¾) of car's exhaust is composed of  water, oxygen, nitrogen 

nnd carbon dioxide. The volume of this mixture produced daily is high. The remaining 2 

¾ nonnally considered as pollutants becomes very significant. Lead generated from 

tctracthyl le.id (TEL) takes a high proportion or the pollutants (Agbo, 1997). 

Lead is n highly toxic metal, which hns no physiological benefit and technically its 

ideal blood level should be zero. However, because of its excellent physicochemical 

properties, the clement has been found to be useful in a ,vidc range of occupations thnt 

arc extremely beneficial lo IDllD (Anctor et al, 1999). 

Occupational Safety and Henlth Act of United State of America (OSHA, 1979) 

stipulated 0.05 mgPb/m3 as pc,ntittcd leod level in the ,vork place air and that of blood or 

workers to be less than 40 mg Pb/I 00 g whole blood for adult v.-orkcr and less than 30 

mg Pb/ 100 g whole blood for prospective parent (Moshmon, 1997). 

Replacement of white lead in point ,vilh titanium oxide hns contributed grcotJy to the 

reduction or lead poisoning through Oakes and aerosol spray from tended paints. Jn the 

case of leaded petrol thnt hos not been completely plUJ.SCd out (Fig 1.2), Ilic auto

mechanics and the petrol attendants ore more exposed to the leod becnuse of their 

frequent exposure to outomobile exhaust and nlso through some occupationnl features 

and practices. 

Since lend in the blood is biologically active, it is used as an indicator of recent 

exposure and to evallllltc the likelihood of hcnlth effects (UNEP, 1992). ln some studies,

lend conccntrotion in olr-bome porticulotcs o.nd blood sho,ved similnr decreases 
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Global Op11or-tunltll"'S for Rrducinq th ... Us.- of ll"'od.-d C.a,.ollnl"' 

Fiou re 2: Countries Using Leoded Gosoline vs. Unlcoded, 1998 

• 

- Only unlooded
- Only lcodod

Source: IOMC 1998. 

• 

la) Somo unleaded

I I No dote 

FIGURE 1.2: GLOBAL OPPORTUNI1Y FOR REDUCING THE USE OF LEADED PETROL 

Soun:e: \Vorld resoun:es, 2001 
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associated with reduction of lead in pebolcum and a shift 10 unleaded fuel as sbov.n in 

Fig. 1.3. 

Lead taken in by absorption, ingestion or diffusion v.-ill cmainJy get in10 the blood 

and then to various organs of the body where ii could be stored for II long period as in 

osseous tissues of the bone. If ii is possible 10 prevent or con1rol the entry of lead lbrougb 

the dermal, GIT and other minor routes, ii is really diffieull 10 totally prcvml iis entry 

through the pulmonary route when it is prcscnl in the ambient air. 
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Flgur• 2.2 Time tr•nd• 1n lead eml-lon• 
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1.2 STAT£M£NT0l''IHEPROBLEM 

Sevc:ral studies about le.id on health hove proved that it has no useful function in 

hwnon body nod technically its ideol blood level should be zero. Neverthel� its 

unavoidable excellent physi�hemical properties have mode it cxtJcmely beneficial to 

man hence its possible in.filtration into hwnon eoviroomcnt (Anetor et al, 1999). 

Although the doily dietary lend intake in diffen:nt countries rnngcs from less than 

100 µg/Kg to more than 400 µg/Kg (WHO 1989), the provisiooal tolerant \veel<ly inmke 

(PTWI) of25 µg/Kg body weight wns proposed (UNEP. 1992). 

Apart from the fact that paint is known to be the mnjor source of bionvuilnble lend 

in the environment, titanium dioxide is fast replacing it in the developed countries. In 

developing countries, lead as an additive to petrol fraction is the major source of lend 

pollution. Every litre of petrol sold in Nigeria, conlllins bel\vecn 0.5 g to 0.7 g of Pb in 
• 

the form of Te1rncthyl lead n (Pb (C1Hs)� ns 1111 nntiknock agent nnd \Yith the estimated 

daily consumption of 20 million litres therefore, more thnn 1500 Kg of lead is emitted 

into the atmosphere doily (Agbo, 1997). 

In 1975, the lead that \YIIS emitted from petrol combustion in Canada alone ,vns 

estimated to be 1.45 x I o� tons, though the ambient air only retained about 78 µg /m1 of 

lend (UNEP, 1992). 1l1e nvcrnge blood lead level in children in Northern Ontario in 1987 

wns 8 µg /di. Records like these nrc very ncccSSlll)' in Nigeria, considering the !ended 

petrol still in use nnd the rise in the number of rickety vehicles on our roods ,vhich 

contribute II lot to tl1c lend emissions into the atmosphere. Issues pcrtJlining to lend 

poisoning appear t.o be triviruly handled by the government with little or no consideration 

for the purpose of urbnn and environmcnlnl planning. 
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The importation of toxic fuel between 1995 and 1998, recorded a number of casualty. 

The fuel W3S found to contain a more poisonous lead bromate as an additive. Though 

lead contamination culS ocross diverse environ.mental media such as water, air, and food, 

it is absolutely clear that pulmonary route of entry is the most difficult to prevent except 

by t.otal elimination of the sowce (that is through substitution or change of process). 

Presently no socio-economic group, geographical area, racial or ethnic population is 

spared from lead poisoning (CDC, 1991) ,vhich is os a result of long- term low level 

exposure to lead (lPCS, 199S). The auto-mechanlcs nnd the petrol attend1111lS o.rc

frequently exposed 10 lead from vehicular exhaust os \\'ell as through some occupalioruil 

practices. The fuloni herdsmen were also exposed 10 lead (through mobility wid olher 

exposure sources) despite the fact that the occupation Yi'BS not lend related and their life 

style less urban. 

The effects or lead poisoning include fotiguc, headache, irritability, abdominnl pains, 

respiratory disorders like osthmn, encephalopathy ,vilh sensory ond cognitive disorders 

nnd ncuro-psychologicol efTccts, and also more chronic monifest.otion such as 

hypertension (Lindgren et ol, 1999) nnd increasing percentage or spermatozoa ,vilh 

abnormal morphology occurring in n11llc adults (Hu, 200 I). Spontnncous nbortion in 

pregnant \\'Omen, kidney damage, impaired bones, nnd cnrdiovasculnr discoses con nlso 

occur (Goyer, 1993)

The ncuro-psycbological effects may even account for uncoordinated bchoviour 

monifesting fron, those !hot ore continuously exposed to lend ,vithin the occupotionnl 

setting. 
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(I) Will the length or period of  contact have effect on the blood lead level?

(2) WiJJ the level of education of the vulnerable group has effect on the b.ondling of

leaded petrol as well as the blood lead level? 

(3) Will the nature of occupation significantly determine the lead level of the blood of the

individunl? 

(4) Will then: be any relationship between lead 1111d zinc in the blood?

(5) Will there be ooy relationship between lead 1111d calcium in the blood?

1.4 RESEARCH RYPOTHF.Sl:S

The null-hypotheses for the research ore as follows: 

(I) The length of contact \Vith leaded petrol is not o signilicont exposure factor to the

blood level of lead.

(2) The level of educution of the professionol is not o signilicnnt factor to the blood level

of lcod. 

(3) The nature of the occupntion is not a signili=t contributor to the blood lead level.

(4) There is no relationship bet\\'eeD lend ood zinc level of the blood

(5) There is no relationship bct\\-CCn lend nnd colcium level of the blood.

1.5 JUSTlFICATION FOR THE STUDY 

The study location, florin \I/est Loail Government Arca is o fast developing 

commcn:inl cent.re but the inhnbitants hove little or no knowledgc/o\varcncs., about lead 

poisoning. Apnrt from government employees (o smolJ percentoge of the population), 

outo-mcehonies, petrol onendonts and commercial vehicle drivers constitute a larger 

percent.age of privotc cmployc� which o.rc predominantly mole. 
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The Local Government Arca is experiencing a fast growing number of petJol stations as 

well as unwholesome a1titude or buying fuel in plostic contai.nm at tbe slightest shortfall 

in supply. These containers are used for water or storing food items later when normal 

supply is restored. 

Some adverse occupational features among the ouio-mecbanics and petrol anendants 

that con result in ingestion of lead need to be studied. It is a common habit among auto

mechanics to apply petrol on fresh wound instead of anti septic like iodine tincture. An 

old habit of drinking radiator \Wier as a therapy for o form of phobia among the auto

mechanics is still in practice. 

There is an increase in the number of rickety commercial vehicles in llorin (West) 

Local Government Area which discharge thick smoky exhaust and npllrt from reducing 

visibility, increases the lead contents of the atmosphere. The development is nlso bringing 

faster encronchmenl to the suburbs where the herdsmen arc and who nt present ore better 

comparative groups for the study, considering their present altitudes townrds the use of 

motor CMS and urbnn living. 

There is proliferation of car \VOSh centres in nod around the nn:a. This results in 

conslJ1nt discharge of the \VOSI� ...,11tcr into the strcnms which nrc consumed by cattle and 

the herdsmen ns well BS formers in the suburbs. Collie mostly depend on the grasses 

growing alongside of the streams during dry season. 

Although there is an improvement in refuse disposal in tl1e nrca. occnsional burning 

of refuse containing old tyres and tubes occurs since there arc no stnndard incinerators for 

refuse. In this cnse, thick smoke of contnminnnts is discharged into the otmosphere thus 

adding to the lead content of tl1c atmosphere. 
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According to United SIBlcs Centers for Disease Control (CDC 1985). lcad's toxic 

effect can occur ot very low concenttation levels in the blood. For children, it occws at 

lead levels of I O µg.ldl of blood and for adults. ut 25 µg.ldl of blood (CDC 1985). 

The government ofNigcrio has not fully implemented the Agenda 21 of 1992 Earth 

Summit with the United Notions Conference on Environment (UNCED) held in Rio De 

Janeiro, Brazil t.o,vards a 'commitment to reduce lead exposure'. Also the fulfillmcnt of 

the promise by the government to finally remove leaded petrol from circulation by the 

year 2005 as published on Monday, Morch I, 2004 (Punch, 2004) has not been 

ascertained. 

Conclusively, the study ,viii enable us to asocrtoin any disparity between blood 

lead levels of those occupationnlly relot.cd ond those unrelated to petrol. I t  will nlso be 

useful to the government in effecting measures toword reducing lead in petrol as ,veil as 

the blood lead level of petrol ond non-petrol related ,vorkcrs. 

1.6 OBJECTIVES

Broad objective: The brood objective of the study is to measure the blood lead levels 

(relative to cnlcium and 1Jnc levels) omong selected occupational groups in llorin \Vest 

Local Government Arca nnd to oseertnin the foctors predisposing them to

bioaccumulation ond ossociotcd perceived bcnlth effects. 

Specific objectives: 

1. To dctenninc the concentration of lead. cnlcium ond zinc in blood of selected

occupntionnl groups- Auto-mechanics, Petrol attendants nnd Fulani herdsmen in

Llorin West Loco! Government Arca ofK,vnrn State.

2. To compare the lend levels of the various groups to their life style nnd behaviour.
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3. To determine the relation.ship bct\\i:cn blood lead and zinc and blood lead and

calcium.

4. To determine the health knowledge of the respondents oo lead poisoning and the

occupational features exposing them to lead. 

S. To ascertain whether the herdsmen also experienced the health cooditioos similar

to outo-mcchanics and petrol ottendants and also compare their food in!Jlke style or

habit. 

1.7 SCOPE OF STUDY

The research is limited to only the blood samples of three occupntioonl groups, the outo-

mccbnnies. petrol onendnnts ond herdsmen ond their food inuike habits. 

1.8 LlMlTATIONS OF TO:£ STUDY

I. The study will not involve gender because of the obscnce of femolcs in the group of the

auto-mechanics. 

2. The present level of leod in the petrol ,viii not be dctcnnined since it is not constant in

the product n1orkctcd in the country. 
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CHA.PTERTWO 

LITERA TORE REVIEW 

2.1 NATURAL OCCURRENCE OF LEAD 

Lead docs not occur free in nature, it occurs rulturnUy as Gclena (PbS), Ccnusite 

(PbC03), Gclcsite (PbSO.), Crocoisite nnd Morpbite all of ,vhicb arc products of erosion 

of igneous, mctnmorpbic and sedimentary rocks (Wllldron & Stofcn. 1974). 

It occurs noturolly in ,vater as soluble solts of lcod traceable to lcachotes from soil and 

leaded pipes, industrilll cffiucnt. mines, and smelter discharge. Lead bo.s been kno,vn for 

o very long time as it Y.'llS used by the Romans for constructiJlg lead pipes (Holderness &

Lambert, 1979). 

2.2 POYSlCAL AND CW:MJCAL PROPERTIES OF LEAD 

Although leod is o metalloid, it exhibits 1111 the physiclll properties of mctllls in terms of 

malleability, ductility. tensile strength, lustrencss ond conductivity os sbo,vn in Table 2.1. 

Lead is o moderately reactive mctlll. It rcocts with oir, moist oir, ,voter, acids, lllkalis, 

potassium tctrooxodichromotc (VI) and potassium iodide os sho,vn in Tobie 2.2. 

2.3 USES OP LEAD AND ITS COMPOUNDS 

Lead has ,vide nrcas of application as a mctlll, alloy, or compound. As o mctlll, it is used 

in making pipes for ,voter and gos; roofing sheets, ICDd shots for bullets, hydrometer and 

so on. As an alloy it is used for making type metal. solder, pewter, battery plates and 

casings. ceramics and ns compounds). It is used in petrol (os tetrocthyl lead II}, paint (os 

white lead (PbC01Pb (011)1), os printers ink. It is an importnnt shield against dangerous 

X-ray and radioactive radiations.

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



IS 

Table l.1: Physical Properties of Lead 

Properties Description 

Appwnnce Greyish -white solid with lustre 

Isotope Four( 208, 206, 207and 204 in order of abundance) 

Relative density 11.3 

Malleability Very malleable 

Hardness Nol hard, son enough to be cut ,Yith o knife • 

Ductility Not ductile enough to be drown into wires 

Tensile strength Fair 

Melting point 327°C 

Conductivity A very good conductor ofhcot o.nd cleclricity 

Flame colour Light blue 

Absorbanec line 216.Sw, 

Source: Holderness & Lambert, 1979 (modified) 
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Table 2.2: Chemical Properties or Lead 

Properties 

Oxidntioo state 

With moist air 

Healed in air 111 450°C 

With water

With acids 

\Vith sodiwn hydroxide 

With K1Cr10� 

With Kl 

+2 or +4

DescriplioD 

Fonns a thin white coaling of lead l l  bydrox.idc and lead 
II trioxocarbooalc (IV) 

Fonns dilcad (II) lead (IV) oxide, Pl>J04 

No reaction with either hot or c-0ld ,vater 

Attacked by oxidizing acids 

Reacts to form o white prccipitale of lead 

(II) hydroxide ,vhich dissolves in excess of the alkali 10
form n plumbnle

Yellow precipitate of PbiCr2 Q4

Y cllo,v prccipitale of Pbh 

Source: Holderness & Lambert. 1979 (modilicd) 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



17 

Sources of lead exposure aro rnoinly lead-based paint. petrol, solder, smelter ,vbile the 

pathways of exposures arc air, food, .,.,ater, dust, and soil. Lead eornpouods are useful in 

mwiy OSC3S. The common ones arc shown in Table 2.3. Their molecular formulae, 

melting nnd boiling points o.nd solubilities in water, acid, alkali and/or cthllnoJ are 

indicated. 
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Table 2.3: Physical 1ad Chemical Properties of Lead ud Mltcted Compounds

Name Relative M. Pt. B. Pt Solubility ia Soluble ia 

atomic ("C) ("C) Coklwatcr 

� 

Lead 207.19 327.502 1740 Insoluble IINO,: hot cone. 
H�04,hol water, alcohol 

Lead salts: 
AcclAtc 325.28 280 443 

C4fbonate 267.20 315 0.0011 Acid, alkali. decomposes 

dccomposcs 
in hoe water. alcohol 

Chloralc 374.09 230 Very soluble 

decomposes 

Chloride 278.10 SOI 9S0 919 NH. salts: slightly soluble 
HCI, NII, o.nd hot

in 

water 

NitnllC 331.20 470 376.5 Alcohol, alknli,NII,, hot 

decomposes ,vatc.r{ 1270 g/1} 

Orlho- 81 I.SI 1014 0.00014 Alkali, HNO, 

phosphale 
o,uilolc 295.21 300 0.00016 lafNO,, dil. HCI, acetic

decomposes ocid 

Dio,cide 239.19 290 
decomposes 

Monoxide 223.19 888 0.017 Oil. IINO,. acetic acid, 

Sulphale 303.25 1170 0.042S 
NI '4
snllS, cone. 1-1,so, 

Sulphide 239.2S 1114 0.00086 Acid 

Source: Wca.sl, I 98S 
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2.4 SOURCES OF LEAD

(a) Lead in Paint

19 

The primllJY uses of paint BtC decoration and protection against co1T0sion. Paint is the 

lllJljor source or bioavailablc lead in the environment (WHO, 1989). Leaded paints are 

used for both interior nod exterior decoration of both residential nod commercial 

buildings as ,vell as toys, furni1urc and even cosmetics (ruul enamels) aJJ of which causes 

unavoidable eonuiet with lead (OEHHA. 1996}. Lead-based paint remains the most 

common sowce of high dose of lead exposure for pre-school children. Throughout 1940s 

lead-based paint coolnining up to 50% lead was widely used but the use of interior lead· 

based point declined in  1950s and until 1978 when paint containing more than 0.06% of 

lead by \\'tighl ,vas banned for both iot.erior and exterior residential surfaces, toys and 

fumilurc (USA Committee on E.nvironmcntnl Haznrds/ Committee on Accidenl and 

Poison Prevention (CEI-V CAPP, 1987). Despi1e this, lcad-bnscd pninl available for 

industrial, militnry and marine usage occn.sionally ends up in homes. Nevertheless, lend 

paints arc still used on steel structures or bridges and cxpn:ss\vnys (Landrigan et al,

1981 ). 

The risk of lcad poisoning is related 10 the presence of lend-based point and the 

condition or such painl (EPA, 1986). The risk being greater ,vhen the lead point or the 

underlying surfaces ore in deteriorating con<lilion and when lend point is locnled in 

ooccssiblc nrcos (EPA, 1986). Lead poinl on the inlerior or exterior part of windo,vs is  

easily obruded into dusl by repeated opening and closing of the ,vindo,vs (Pnrfel & 

Chisolm, 1990) there by incn:osiog the occcssibility to lend. Renovation, rcmodeling or 

delcading of homes not properly carried oul oncn results in childhood poisoning (Morino, 
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1990; Landrigan tl al, 1982). ln some countries the allo\\-able amount o f  lead in paint 

ro.nscs from 0.7-1.2 mg/cm2 of wo.11 using x -ray fluorescence analyzcr (XRF) or a 

stnndnrd of 0.5% lead by weight The regulatory ljmit is based mostly on practical and 

not health consideration, 

(b) Lead in the Petrol

The primary reason for adding lead into petrol is to reform the fraction wid prevent 

engine knock during combustion. A litre of petrol contains from 0.5 to 0.7g of lead in the 

form of tetraethyl lead (11) (Pb (CiHs)4) (Ucbc, 1991) and 75% of it ends up in the 

exhaust gas (Hu, 2001). Major sources of lead in ambient air ore estimated to emit 

approximately 180 tons per year in California (OEHHA, 1996, EPA, 1977). Apart from 

oircral\ fuel combustion that emits 149 tons/year; stationary fuel combustion also 

contributes o large amount of lead into the ambient oir and dust (Anncst et ol, I 983). 

There is correlation bchvccn the reduction in amount of !cad added to petrol and 

reduction in children blood lend level. There is nlso a com:lntion between leaded petrol 

sales nnd umbilicnl cord blood lead level (Rnbino,vitz & Needleman, 1983). 

(c) Lead in \Vater

Lead in drinking wntcr is a result of disuibulion system where lend -Lined cisterns 

or leaded wnter pipes nrc used for its storage and disuibution respectively. The 

contamination can occur at five different points such as at the (a) connectors, that is, 

goose necks or pigtails (b) lcaded service lines (c) leaded solder joint (d) leaded wntcr 

fountain or coolers (c) leaded brass fnuccts and fixtUJCS (CDR. 1991). The extent of 

lead contamination of water is affected by many foctors such as (a) its COITOsivcncss in 

terms of its pi I, alkalinity, and mineral content (b) age of lead soldered joints ,vith ne,v 
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ones being more risky (c) q1W1ti1y and surface area of leaded malCrial (d) standmg ume 

and temperature of wa1cr in contact with leaded surfaces (A TSDR. 1988). 

Water with 11 low pH, low conccn1111tions of ea:tt or Mg2• that is, son "111cr. or 

with on elev111ed organic content is known to be more corrosive and dissolves heavy 

melals such ns cadmium, and/ or lcad easiJy from pipes conlaining them (NAS, 1979). 

Son ,vntcr con dissolve up 10 SOO µg/1 compared 10 bnrd water of abou1 30 µg/1 (Davies 

& Everhart 1973). 

Suspended lcad in air moy finally sctlle on standing water (OEHHA. 1996) thus 

contributing to its lead conlcnL Waste ,wtcr from mining, smelting. n:fining, 

manufac1uring nnd rccycli.ng could get into body of wntcr 11nd empty its lead content 

(Potterson et ol, 1991). Solid Wl\Sles such os lead-based gloss,van:, lcad gliw:d poncry 

and so on orc oncn dislodged into standing ,voter body thus contributing to its lead level 

(Potterson et ol, 1991). 

AJthough the n:comrncndcd level of lead in drinlcing wntcr is I 5 ppb, one C3ll be more 

exposed oflcr lllking plnnts tlutt have nbsorbcd lcod (OEHHA. 1996). Lcoo in drinking 

,vnter is absorbed more by the body thnn thot in food with odult absorbing 3So/.-SO-.lo and 

childn:n more thon 60% or the lcod they drink (A TSDR. 1988). 

(d) Lead in Air and Owl

Air con be cotcgorized into indoor ond outdoor types. The indoor air lead 

conccntrotions ore lypicolly lower thnn thot or the outdoors nir (OEIIHA. 1996). Most of 

the lead in the indoor oir or non-occupotionol environments is  USUAiiy from inliltration of 

!cod particles from outdoor oir and the ratio or indoor to outdoor lead conccntrotion

ranges from 0.3:1 to 1:1 (OEIIHA, 1996). 
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Large amount of lead particles can be released during rcmodeling of indoor house 

paint. removul of lead-based paint, re-entrained contaminated dust as \\>ell as particles 

from ogricultural octivities. Toe average ambient air lead cooccnlIUtion is bel\\'CCD 0.02 

nnd 0.12 µgfm3 in some cities, but the opproved sttmdatd is 1.5 µgfm3 (OOOIA. 1996). 

Atmospheric lcod level depends on geographical location with highest concen!nltion near 

smelters. Toe level ranges from 0.000076 µg.lm3 in remote ll1e3S to 10 µgfm3 
DC41' smelter 

(Elias, 1985). Lead particles greater than 2 µm in diameter arc transported over o long 

dis.lllllcc ond results in contamination of remote on::is such as orctic circle (Settle & 

Pallerson, 1980). Their removal is inlluenced by atmospheric conditions ond their size 

(Nielsen, 1984). 

Apart from the stotionnry point os a source of air lend, other import.uni sources ore 

o.rcn source fuel combustion, ain:ral\ combustion contributing up to 149 tons/ year in 

California alone (OrlJelHA, I 996), autobody refinishing, cement monufac1uring, 

incincrotioo, bnuery manufocturing, pnpcrboord mill, snnd and grovel facilities, foundries, 

steel mills, secondary lead recycling focilitics, re-entrained and inorganic lead mey 

contribute 390 tons/ycor to the atmosphere (OEHHA, 1996). It is necessary to stole that 

air-borne lead contributes n srnoll proportion to lead burden but those deposited on 

objects ore responsible for high conccntrolion of lead in dust lbnl children ingest 

(Charney, 1982). The dust contributes 7 to 10"/o of the bnsclinc lead in adult but 44% in 3 

yeors old children (Elins, I 985) . 

•
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(c) Lud in tbe SoU

Soil is the natuml residence of lead as ores (Waldroo & Stofen. 1974). Toe 

contribution of this natural source to the environment is low compared to thnt from 

humnn activities (Patterson et al, I 991). Since lead does not dissipate_ biodcgrodc, or 

decay, the lead deposited in soil or dust becomes a long- term source of lead exposure to 

cbildml. Despite the bnn of lead emission from petrol in some countries, about 4-5 

million tons of lead used in petrol remains in dust nnd soil. (A TSDR. I 988). 

Soil contributes a gr-enter proportion of lead to the bnekground burden nod to the young 

children than to aduJt nod older children because of  their increased hand to mouth 

activities (Chnrncy, 1982). The topsoil in the immediate environment can be a major 

source of lead that has deposited ood accwnuh11ed for many years from suspended lend in 

the nrnbient air. Because the orgnoic component of the soil immobilizes lead, it ren,ains 

in the upper 2-5 cm of undisturbed soil (EPA, 1986). Naturally, the soil contains lead nod 

the typical lead b:ickground concentration is approximately 15 milligro.m per kilogram (or 

15 ppm). Ho\vcvcr, soils near emission sites may have concentration of I 00 fold higher 

or more (OEHHA, 1996). Soil lead level \vithin 25 m of road wnys ore 30-2,000 ppm 

higher than natural level. ,vith some road side soil having concentration of as high ns 

I 0,000 ppm. Those adjacent to houses painted with lead palnt have lead level of above 

I 0,000 ppm, nnd those adjacent to smelter have as high as 60,000 ppm (EPA 1986). 

There is a high com:lotion bet,vccn average blood lead levels and the amount of lead in 

indoor dust. topsoil nod palnts in the inimcdiate environment (R.nbinowitz et al, 1984) 

and the effect is high wi01 childl1:n living near high level sources (Landrigan et al, 1976) 

For every 1,000 ppm increase in soil or dust !cod level, there is n general rise of3-7 µsfdJ 
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children blood lead level (EPA, 1986. Bomscbcin er al, 1986, ATSDR. 1988). Particle 

site and the chcmicnl fonn of lead DlllY affect the bioavailability of lead in the soil and 

dust; access lo soil, behaviour pauem and presence of ground cO\'er (Barhop & Meek. 

1979, IPSC. 1989) 

(I) Lead in Food

Lend in food comes from several sources apart from lend solder. Soil on which the 

plant is gro,Yll: air nnd ruin; food processing; conlllct ,Yith lead solder or ceromic wares 

used to store the food and contact ,Yith lend dust in the home ore some of the sources 

(CDC. 1991 ). food from ngriculrural crops gro,vn in heavily trovelled l'Ollds or near 

industrial sources of lead or their cffiuents must contain a high level of lend (OEH}IA. 

1996). 

Canned food can nlso absorb lcachotc from lend soldered Clln (Mnhnfrcy. 1983). 

Food eootruninotcd ,vith lead olso occurs in handling during processing nnd packaging. 

This makes milk and infant formulated food hove significant amount of lead (FAO. 1986 

a & b). Orcnst milk eontnin one-tenth (1/10) of motcmnl blood lead concentr.ilion 

(Moore, 1983). 

The use of sewage sludge from high ,vuy run-off (that hos been contaminated ,vith 

lead) us fcrtili1.cr increases the lend in foodstuff and animal fodder (Kinder, 1997). pll, 

phosphorus c-0ntent, buffer capacity and amount of organic content of the soil llS ,..,ell BS

the type of plant determine the quantity of lead transferred to the plant (CDC, 1991 ). 

Unusually high lead contamination of food may be due to (a) n long time storage in lead 

soldered cans (b) acidic food stored in lead gl01,ed ccran1ic container (c) processing of 
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food with lead conttuninaled ',\'8tcr (CDC. 1991). Provisional tolerable \\-cckly intake 

(PTWI) of25µg Pb/Kg body weight was set in 1993 (F AO/WHO 1993). 

(g) Lead in local Cosmetics and Medicines

Other sources of lead contamination arc local medicines such as greta and uNCOn 

(which contains lead (TI) chromate ,vith lcod (U) oxide) used in Mexico to treat di111Thca 

and GIT disorder co.lied 'empacho' (hns more than 70% of lcod). Cosmetics such as 

surmn or kohl (used in India/Pakistan) as astringent on umbilical cord srump or tiro used 

for eye decoration or treatment of conjunct.ivitis contains n high level of lead (Aslam et 

ol, 1979; Fernando el nl, 1981; Shanna et ol. 1990; CDC, 1991). There is also an Hindu 

folk medicine for trcoting diobctcs, ,vhich contains 8 mgPb/g (Pontifax & Gnrg, 1985). 

Bukhoor, ,vbicb is o mixture of lead metal and lcod sulphide, is burnt as incense t10d 

believed 10 wade- off evil spirits (Sbol1ou1 et al, 1981 ). Lcod poisoning due to various 

compounds of lead used as ingredients in trnditionol medicines/cosmetics has been 

recorded among children. (Fernando et nl, 1981; Shnnno cl nl, 1970; Mitchell-Hegg et nl, 

1990). 

(h) Lead in local Alcoholic Beverages

Lend finds its \\'IIY into olcoholic drinks through various routes such as in 

prep._'U11tion, repair of casts, kegs for storage and conveyance, top line or pesticide such as 

lcod (U) orsenole used to trcot soil ,vhcrc GJ11pc5 nrc gro,vn. Tl1ougb alcoholic beverages 

have been observed ool lo be significant contributors of lead intoJcc (lPCS, 1995; 

Sherlock et nl, 1986 & 1991), a chronic high level of lead ,vas associated ,vi1h individuals 

that are chronic consumers of locolly produced wines and spirits (Anetor et ol, 1999) as n 

result of old leaded pipes used in distillation. 
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( I ) Lead in Tobacco

Filler -tipped cigarettes produced bctwem 1960 ond 1980 bad lead content of about 

2.4 µgig of which npproxi1DJ1tely 5% may be inhnlcd while the rcmninder occurs in the 

cignrcttcs o.nd side-stream smoke (Mussolo- Raubamaa et al, 1986). 

2.5 Etiology of Lead Toxicity 

Having itemiud various sources of lead, IJlllllY of them still constitute the ctiology o f  

ilS toxicity. Through bnnd to mouth, s,vallo,ving or motor activities io the young ones, 

many non-food items ore swnllo,vcd e.g. Pica, paint Onkes, lead contnining dust nnd 

gnrdcn soil (WHO, 1989; Brunkreef, 1986). Wotcrfo,vls, ducks that often ingest spent 

lead gunshots and diSC111ded fishing ,vcight., contribute to the lead toxicity ,vbco they nn: 

also consumed (USEPA, 1991 ). 

Though lead in air, food and water ore ol lo,vcr level thon those in paint, soil ood 

dust, on overage of 2 year old child moy receive 44% of bis daily intnke from dust, 40% 

from food, 14.8% from ,voter ond beverages and I% from inholcd oir (Elios, 1985). 

Improper J>IICkaging ond hondling of foods during processing and ,vith the use of lead 

soldered cans increosc the cbonccs of lead toxicity in in font and children who depend on 

C1U111ed milk ond infont foods (FAO, 1986 b). 

Most of lead pllfticlcs emitted into nir are less thon I O µm in size. The size mnkes 

them constitute o health risk bccnusc they ore rcspirable ond can bypass the body's 

natural defence mechanism and arc olso capable of long residence in the lung. 1bose 

pllftielcs in the dust that arc more thon I O µm in size and ,vhich ore not respiroblc nrc 

ingested ,vhcn deposited on food nod ,vatcr (OEl·O·IA, 1996). 
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The common habits of eating without prior thorough washing of band by 

professionals of lead rclotcd jobs coupled with the attirude of  sucking petrol from 

contniners uswtlly result in the ingestion of significant amount of lead. Some dyes or 

creams for treating greying hair contain lead snlts os the active ingredient such as lead 

acclllte, which can be absorbed through the skin or ingested orally with food. Some 

eyeliner also contains lead particles that arc easily absorbed through lochrymal ducts 

(CDC, 1991). 

Tmdilional method of distilling with leaded pipes, convc)'llllce of \Wier through 

lead pipes (Holderness & Lambert, 1990) pave \VBY for lend ingestion. Ceramic disbcs or 

bowls contain significant amount of lead that could dissolve in acidic drinks such as 

vinegar and be ingested. 

Exhaust from automobiles os well os st.11lionory engines using leaded petrol (fuel) 

directly contribute immensely to the level of lead in oir (Charney, 1982) wid indirectly to 

the blood lead level (Needlemwi, 1983). 

Alloys of lend such os soldc.ring Ou.x, bnnery plates produce particles that can atllleh to 

clothes or ,voste materials and be brought home (Mnizlish cl ol; 1990 CDR \Yonder; 

1991 ). Table 4 belo,v shows some occupations or operations. which may present lend 

hozords for ,vorkers. 

There ore mnny occupations that i:xposc the workers to lend toxicity through 

continuous exposure to lead emitted from the ,vork pla.ce. Some hobbies nlso expose 

people 10 lend bozord. Accidenllll ingestion of lend also occurs through foods, medicines 

and cont.11iners usco for preparing wid serving them. Tobie 2.4 shows the list of some of 

the workers at risk; the hobbies and the substances that can cause lend exposure. 
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Table 2.4: Occupations, OpcratioDJ or Substances, whi.cb may present Lead 

llazardJ 

Occupational 

Construction workers 

Lead Miners /Smellcrs 
Steel "'-elders 
Bridge reconstruction 
workers 

Firing ronge insUuctors 
and cleaners 
Painters/ paint Sprayer 
Remodclcrs nod 
rcfinishcrs 
Foundry workers 
Scrop metal recyclers 
Auto repairers (rodiotor 
inclusive) 
Coble splicers 
Storage battery 
manura.cturcrs: posting. 
nsscmbling, ,vclding or 
battery connector 
Ship breaking 

IJobbics 

Casting bullets or fishing 
sinkers Home rcmodcling 
Target shooting 111 firing 
ranges 
Lead soldering 
Auto repair 
Stained glass making 
Glw:d pottery making 
Mixing (by bruid) or lead 
stobilizers into polyvinyl 
chloride. 
Mixing (by hand) or 
crystnl gloss mass 

Substance Use 

Some folk remedies 
So.me Health Foods 
Moonshine whiskey 
Ceramic ware 

Sourced but modified: Hcmbcrg.1973 nnd N. Y. Stnte Dept. or Health, 200 I 
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2.6 Toxico-Kioetic Routes of Lead into the Body 

The three identified routes of lead into the body are 

a. Gastrointestinal tract

b. Respiratory tract

c. Demu1i (percutaneous) route (CDC, 1991).

(11) Gastro Intestinal tract (Gil)

A significant nmount of lend is ingested through the GIT along with food and non-food

items such ns Pica, locally distilled nlcohol, some local drugs nnd hair treatment creams.. The 

lend particles in air that ore more than I O µm in size are usu.oJJy deposited on the upper part 

of respiratory tract nnd finally enter the GIT (OEHHA, 1996). The daily dietary lead intake 

in difTcrcnt countries ranges from less lhnn I OOµg to more lhnn 400 µg (F AO/ \VHO, 1989). 

For adults only a range of I to 10% is nbsorbcd nnd children may obsorb up to 50%. The 

absorption is influenced by: 

i. Nutritional deficiency such os n IO\V level of cnlcium, iron, 7jnc, vitamin D (WHO 1989,

WI 10, 1995).

ii. Presence of fol nnd nscorbic acid dccrcnse the absorption (Lavender 1977).

iii. The efficacy of nbsorption of lead from o drink depends upon whether the drink is taken

before food (high lead uptnke) \vith or aficr food (low lead uptnke) (Sherlock. 1991 ).

(b) Rcspirntory Tract Route

Although solubility of lend salts dilTcr greatly according to the nature nnd its oxidation 

Slate, its chemical forms are not considered factors for respiratory absorption (USEPA, 

1986; WHO, 1987). 

Its nbsorption from the air sacs (alveoli) into the blood stream involves t\VO steps namely: 
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i. Deposition of the air-borne lead particles in the respiratory traCL

ii. Clearance from the tract into the circulation (WHO, 1995).

large pnrticles of lead deposit faster at the upper respiratory tract and finally enter the

gnstro-intestinal tract (GIT) (USEPA. 1986; WHO, 1995). The clcanmce is direct for 

particulates !hat arc less than I O µm in siz.c because of their obility to by-pass natural defence 

mechanism (OEHHA, 1966). However, respiratory system is capable of absorbing up to I O -

IS% of depositc:.,-d lead. 

(c) Dermol Route

Generally, the skin is mainly pcnncablc to orgnnic particles (WHO, 1995) nnd for this

reason, organic form of lead such ns tetroethyl lend (TI) cnn enter through the skin. Leoo 

particles incorporated in oil moy a.ISO pcnctrntc the skin but the effect may be negligible 

(Hamilton et ol, 1972) . 
• 

(d) Trnnsplacental Route/Breast Feeding

Tro.nsploccntaJ route of tranSporting lcrul is impor1rult in thnt lead in fctaJ tissue is

detcctllble by the l\vell\h ,,,:ck of gestation (Borltrop, 1972). Plocenta can occount for 

57.4% of the level of lead tronSfcrred to the foetus. Also the umbilical cord blood lead level 

correlates ,vith maternal lcad level (Moore, 1983). Breast milk contains obout one-tenth of 

the motcmol blood lead concenLraLion (Moore, 1983). 

2.7 Absorption, Distribution, Retention and Excretion of Lead 

(a) Absorption of Lc:ad

Though lead is toxic nnd commonly found in nnture, it gets into the system mainly by 

ingestion and inhololion (Fleming et al, 1997). The absorption of Iced is o function of: 

(a) The amount of lend available to the portnls(routcs) of entry
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(b) The pbysico-chemical state oftbe metal

(c) Age, nutritional level, physiological state and possibly gCDC'tic fuctors (WHO,

1995).

Absorption of any air-borne particles (lead inclusive) through respiratory tract is

determined by  

i. The size of the particle

ii. Distribution level oflhe particle and

iii. Vcntilntion rote of the individunl

In children, the main route of lead is gastrointc:stinnl tract. The nbsorption is about 40% 

to 50% of inlllke. ln ndult, the absorption is bel\vcen S to 100/4 o f  dietary lead iolllkc and it 

vruics with sources, that is. wutcr, food and so on. Decrease inlllkc of essentiol minerals 

such as iron, zinc and colcium ns ,veil os poor nutritionnl status incrcnscs ils absorp tion 

(Rosen, 1985). Milk may promote the gnstro-intcstinol troct (Gil) absorption of lead ,vhen 

leaded cons nrc used os ils containers (Stephen &. Woldron, 197S). 

(b) DiJt·ribullon or Lead 

for either orally or inhnled dose of lead, distribution into vruious organs w,d systcm.s 

generally depends on; 

i. The rote of blood delivery

ii. Toe affinity of a porticulnr tissue for lead

iii. The type ond siu of the orgnn (or tissue) ond

iv. The ow:ssibility of such orgw, to lend (Rabinowitz et nl. 1976; Rabinowitz et al, 1977).

This makes the distribution not uniform. Otood lead conecntrotion is o reflection of 

balance between uplllke w,d excretion os well ns the equilibrium of exchange to and from 
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soft and hard t issues. The blood and some components or son issue contain I 0-/o of the 

body lead and or which 9.0-/o to 99% is associat.cd with the red blood cell (USEPA, 1977). 

The mean hnlf-life or lead in the accessible portion is about 36 days while that of other 

tissue is about 40 days. The lead in  the bone and teeth has half-lire or about I 0,000 days 

thus forming the largest and accessible depot (R.abino\\1tz_et oJ, 1976; Rabinowitz, 1991). 

Even the bones o.nd teeth do not store equal amount of lead and also the distribution in 

tissues differ be1,vcen young and adult because lead accumulates more in imrollture brain 

than adult brain ns wcU ns other orgnns even when they are exposed 10 equal amount of 

lead. In young animals, tissue lead level ri.scs faster than blood lead level (Mahaffey, 1983). 

(C) Retention and E1crttioo

In infant, ,vhen the intake of lend is less tbnn 4 µg/kg/day, fcocoJ excretion e.xceeds 

intake but ,vbcn the intake is more lhnn 5 µg/kg/day, net absorption is 42% of intake and 

the retention is ubout 32% or intake {Zicglor et ol, I 978) while retention rote of particulates 

by adult ranges from 20 to 60¾ (USEPA 1986; WHO, 1987). 

Infants and children not only absorb lead more efficiently but also excrete it more 

rapidly than adult do (Rabinowitz et al, 1976). About 76% of lead excretion is primarily 

through the kidney, 16¾ via the gnstrointcstionl troct and 8% through sweat, bile, hair and 

nn.ils {Wl-10, 1977). As a rcsull of the affinity of lend for osseous tissues of the bone, its 

return from them to the blood is slo,v. Moreover, the longer the period of exposure to lead, 

the sto,vcr the removal from the body (I lornmond, 1982). 
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(d) Facton affecting Lead Rcccatioa in Che Body

The retention of lead in the body is not different between male and female but it is 

proportional lo dose up to 400 µg. It is aol related to iron absorption capacity or the size of 

body iron storage or ingestion of I O fold molar excessec: of iron. Retention is lo\\-crcd with 

increased fat content of food, ingestion of ascorbic acid and markedly ,vith ethylene 

diaminc tetra ncctie acid (EDT A). It is not affected by adminis1r.1lion of l11ctose (Lavender. 

1977). It is decreased by calcium intake ofup to 1500 mg per day, 10 fold molar exc� 

of zinc and high cobalt intake. The deficiencies of calcium, zinc. iron, o.nd copper (to a 

lesser extent) increase absorption, retention as Y.'Clt as toxicity of lead (Lavender, 1977). 

2.8 Kinetics of Lead in the Blood and Body Fluids 

Lead in its oxidation state of +2 (Pb2� is oided in its functions by lcod binding proteins 

(PbBPs), which ore numerous, ond of gcncru!Jy low molecular ,vcights. They ore rich in 

dicarboxylic amino ocids such as ospru1ic and glutamic acids. Al bindcd sttllc, it has very 

lo,v dissociation constont of the order of I 04 for lead. This appears to influence the

introccllulor bioavoilobility of leod in wget organs such as broi.n. kidney ctc ( Masden et al, 

2000). 

Another form of kinetics takes the form of filtering - err cct of ploccnto tissue on lead 

which makes the ploccnto account for 57.4% of the lead transferred to the foetus using o 

dynamic modus (Noshnshibi et al, 1999; Ziegler. 1978). 

The kinetics of lead is modified in human by polymorphism in 6 • amino levunilic acid 

dchydrotllSe enzyme (Hu et ol, 2001). 
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2.9 Lead binding at Cellular Level 

Lead exhibits its toxicity by several mechanisms in dilTerenl targets of auack. 

(a) Red Blood Cell

It has several targets of attacks in the process of hncm synthesis. It inhibits amino 

levulinic ocid debydrotnse (Al.AD) ,,-hich catalyses lhe synthesis of 5-aminolcvulinic ocid. 

lt binds nnd inhibits caprooxidasc involved in the synthesis of protoporphyrin from 

coproporpbirinogen llJ. It binds and inhibits ferrocbelato.se involved in beam synthesis 

from protoporphyrin m (Masden, 2000). 

•
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• 

FIGURE 2.1: TICE EFFECT OF LEAD ON HAE�1 SYNTHESIS 

Source: Burtis ond Ashwood. 1996 
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(b) Hair

The elcctrophilic nature of lead makes it easy for it to form covalent bonding with the 

sulphydryl (-SH) group of Cystcinc amino acid in the kCT!ltin. Keratins in hair contain a 

high fraction of cysteine relative to other amino :icids thus providing binding sites for lead. 

(Burtis and Ashwood , 1996) 

(c) Neuron

Some proteins become labile ,vhen lead binds to them. causing o change in their tertiary 

structure. Neurons also undergo structural change when binded to lead (Burtis lllld 

Ashwood , 1996). 

(d) Renal Cells (Nephrons)

The renal tubular cells binds ,vith lead and change their tertiary structure sufficiently to 

become antigenic when exposed to high concentration of lead during clearance process 

(Burtis nnd Ashv .. ood , 1996). 

(c) Skeletal Tissues

The skeletal tissue is the site for long-term storage of lerul (UNEP, 1992). A significant

froclion of absorbed lead is ropidly incorporated into bone because of its high affinity for 

osseous tissues (I lnmmond, 1982). Lead is kno,vn to exhibit some similar properties a., 

colcium due to its divalent nature. 

2.1 O ErTecls of Lead on Humans Health 

Generally, the effects of lend Cllll either be ocute or chronic (Dinders et al, 1991; 

Mahaffey, 1977) . 

•
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The ability of lead lO bind with biologically important molecules and intetfere with 

their functions through a number of mechanisms is the basis for its toKicity. It competes 

favourably with essential cations such as calcium ion for binding site on calcium dependent 

enzymes thus inhibiting their oc1ivitics. 

At subcellular level, mitochondria appears to be the main uirget where it selectively 

&:eumulatcs in i t  causing structural damage nnd impairing ceUulnr energetic ond other 

functions (Brierley, 1977; Holl7lDan el al, 1918). A t  I O µgldl, ii interferes with 6-nmino 

levunilic acid dehydral.aSC in lhc synthesis of haem, o prosthetic group for haemoglobin, 

myoglobin, cytochrome p450 ond cytochromes (Hemberg & Nikkanem, 1970). This couscs 

the accumulation of 6-omino levunilic ocid (6-ALA), which in tum couses toxic effect on 

neural tissues thus o.lTeeting the oclivities of neurotransmitter r-nmino butyrie ocid (GABA) 

(Silbergeld & Lomon, 1980). 

The reduction in hnem synthesis odverscly olTccl o hocm requiring tryptophon pyrollnsc 

activity thereby foreing the Lryplophon mctobolism through IJ1e second pathway resulting in 

o high blood ond bruin levels of neurotransmitter serotonin (Litmnn & Correia, 1983).

In children, ii inhibits red cell pyrimidine--5- nucleotides ot a blood lead concenlration of

10 to 15 µgldl (Ansle et ol, 1982). At blood level of 10 to 15 µgldl, ii inhibits 

hydroxylation of 25-hydroxyl vitnmin - D needed to produce active fonn of villlmin - D 

olso (MohnfTey et al, 1982). 
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(b) Efltct of Lead oa Hcamopoietic System

Lead is a cwnulative poison producing a continuum of effects primarily on 

bacmopoietic system {Rosen, 1985, Moore & Goldberg, 1985). lo pediatric group, 

excessive exposure causes microcytic, hypochromic and mild haemolytic anaemia 

(Silbcrgcld & Lamon, 1980). There is increase in the blood coocentrntion of 

protoporphyrio.s and 6-ALA before the development of overt aoae.mia at 40 µg/dl (WHO, 

1977). Similarly increase occurs in adults at blood lead level of 16.07 µg/dl in female nnd 

24.38 µg/dl in male (Chalcvelokis cl al, 1995). 

(c) Effect of Lead on Nervou, Sy.stem

l n  children, it causes chain of effects from slov.'ed nerve conduction at 30 µg/dl

(Landrigan cl al, 1976), to bchnvioral cbwigcs such ns general decline in mood resulting in 

Mgcr. confusion, depression, fatigue nnd tension (David et al, 1972; Landrigan et al, 1975: 

Landrigan et ul, I 995; \Vinncke et 111, 1983). Decrement in cognitive nbility occurs at 

bctv.·ccn 30 to 60 µg/dl blood lead level nnd even ot o lower level of I O to 20 µg. the 

intelligent test score of a child is dccrcnscd by 2 points (Davis & Svensgoard, 1987; 

Mushok cl al, 1989). 

Dentine lead levels above 20 ppm \lt'Crc nssocioted ,vith o seven fold risk of not 

groduoting from high school, o six-fold risk of having n reading disability, deficit in 

vocobulnry, problems ,vith ott.cntion nnd fine motor coortlination, greater absenteeism and 

lower clnss ranking (Needleman et ol, 1979; Lyng bye et ol, 1990). 

Even os 10,v os 10 µg/dl it results in deceased hearing acuity (Sch,vartz & Otto, 1987). 

Mental rcuirdotion is conspicuous at 80 µg/dl nnd ncut.c cnccphalopnthy ood death occurs ot 
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80 to 100 µg/dl (Needleman et al, 1979; Needleman & Landrigan, 1981). In adult, 

encephalopathy and other elTccts developed at slightly higher blood lead levels. 

The effects on ccntml nervous system (CNS) nrc mostly morbidity and monality 

(Mahaffey, 1977). The sequels include seizure, cerebral palsy o.od optic atrophy. A near 

source exposure to lead at annual average ambient concentration of0.24 µg/m3 could cause 

four-fold increase in neuro--developmcotal effect It has negative elTect on postural stability 

in exposed workers (Dick et al. 1999; BhattachMya et al, 1988). 

(d) EIT«t of Lead on Excretory System

The excretory palll\WY is affected by the lead toxicity on kidney, which impairs its

multiple functions. The early toxicity results in proximal renal tubular dysfunction sho\vo 

by increased urinary excretion of glucose, amino acids nnd pbospbllle ,vhicb occurs at a 

high level of I 50 µg/dl blood lead concentrotion in children (NAS, 1972). Chronic lead 

oephropalhy is shown in both children and adults by intense interstitial fibrous and tubular 

atrophy and dilation af\cr a prolong exposure 10 high level of lead (Mahaffey, 1977). 

(c) Effect ofLc•d on Growth and Reproduction

Tbc reproductive outcomes of high blood lead level during pregnancy arc abortion and

stillbirth. During pregnancy and locllltion periods, the cumulative lead flux from maternal 

skeleton into the blood ranges between 0.9 to 10 µg/dny (Gulson et nl, 1999). 

Mnlemnl and cord blood levels of 10-15 µg/dl appear to be �iated ,vith reduced birth 

weight, reduced gcstotiolUII ogc (prctcrm delivery inclusive,}, nconotnl head circumference 

(Shwur.t er al, I 986. Bomschein er al, 1986; Shukla et al. 1989,). It is ulso a statistically 

significant predictor of height, weight nnd chest circumference of children ,vith lead in the 
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blood. There is strong relationship bctv.-cen blood lead and height down 10 4 µg/dl 

(Schwan et al, 1986). 

ln male with high blood lead level, ii causes an increase in the percentage of 

spemuuoz.oans with abnormal morphology, decrease in spennatozoan concentration and 

total sperm count and alteration of male endocrine function (i"lu, 1998). 1n female, increase 

in lead release from bone is associated with both perimenop:iusal period and Osteoporosis 

(Symanski el al, 1995). 

(f) Effect of Lead on Cardiova.,cular System

There is a correlation between lead in blood and incrcnsc in blood pressure and rcloted

cnrdiovnsculo.r conditions in odults with incrcnse in both systolic ond diastolic pressure 

even as low as 4µg/dl for middle aged odults and stretched over a ,vide range cutting across 

,vomcn, different races nnd age groups (Houston & Johnson, 1999; Hu et al, 1996). 

A near source exposure to lead ot the annual overage ambient concentrotion of 0.24 µg/m3

could cause increase in blood pressure (OEliHA, 1996) nnd decrease in oxygen absorption 

(Kjndcr, 1997). An increase in blood lend level from 10 to 20 µg/dl in adult ,viii cause an 

increase in systolic blood pressure from I to 3 mm Hg (OEH}IA, 1996). 

(g) Lead as a Carcinogen

Lend can cause gene mutation and cell transformation in mnmmalion cell in culture by

interfering ,vith DNA synthesis. It can induce kidney lumor in rodents. Extrapolation of 

dolll from animal to man and from iogcs111tioo to inhahrtion gave o range of unit cancer risk 

from 1.2 x I o·' 10 6.5 x I o·' µg/m3 for o life time exposure lo I µg/m3 of lead (OEHHA. 

1996). The effect of lead on various pbysiologicol processes of the body is summarized in 

Table 2.5. 
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blood. There is strong relationship bctv.-cen blood lead and height down to 4 µg/dl 

(Schwan et al, 1986). 

In male with high blood lead level, it causes llll increo.se in the pcrceotage of 

spcrmntoz.oans with abnormal morphology, decrease in spermatoz.oao cooccntration lllld 

total sperm count lllld alteration of male endocrine function (Hu, 1998). 1n female, increase 

in lead rele:ise from bone is ossociatcd with both pcrimenop:iusal period and Osteoporosis 

(Symanski et al, 1995). 

(f) Effect of Lead on Canliovucular System

There is a corrclotion between lead in blood and incrcnsc in blood pressure and related

cnrdiovnsculo.r conditions in ndults with increase in both systolic and diastolic pressure 

even as low as 4µg/dl for middle aged ndults and strct.chcd over o \\,jde range cutting across 

,vomcn, different races o.nd oge groups (Houston & Johnson. 1999; Hu et nl, 1996). 

A near source exposure to lend at the nnnual overage ambient concentration of 0.24 µg/m1

could cause incrcn.se in blood pressure (OEHHA, 1996) and dccn:asc in oxygen absorption 

(Kinder, 1997). An increase in blood lead level from 10 to 20 µg/dl in adult ,vill cause an 

inercasc in systolic blood pressure from I to 3 mm Hg (Q[!H}IA. I 996). 

(g) Lead as a Carc:lnogc:n

Lead con cause gene mulution ond cell tronsformolion in momroolill.D cell in culture by

in1crfering with ONA synthesis. ll con induce kidney tumor in rodents. Extrapolation of 

dJltn from nnimnl to man and from ingcstntion to inholalion gave a range of unit cancer risk 

from t.2 x 10·' to 6.5 x 10·' µg/m1 for a life lime exposure to I µg/m1 of lead (OEt-lHA, 

1996). The effect of lead on various physiologicnl processes of the body is summarized in 

Table 2.5. 
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Table 2.5: EIJect or Lead oa Varioas Pbysiological Procrsscs 

Ncurologia.1 
Eff'ects 

Peripheral 
ncuropathy 
Fatigue/ 
lrri tabi li ty 
Impaired 
concentration 
Hearing loss 
Wrist I Fool 
drop 
Seizures 
Encephalopa
thy 

Gutro 
i.ntestlnal 
Effects 
Nausea 
Dyspepsia 
Constipation 
Colic 
Lead line on 
gingival tissue 

Source: Rempel, 1993. 

Reproducivc Haem 
Effects Synthesis 

Miscarriages/ Ancmio 

Stillbirths Erythrocyte 
Reduced spcnn protoporphyrin 
Abnormal elevation 
spenn 

Renal Otben 

Effttl3 

Chronic Arthralgia 

ncphropathy Myalgin 

with 
proximal 
tubular 
damage 
Hypertension 
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2.11 Signs and Symptoms and Treatment of Lead Toxicity 

(a) Signs and Symptoms

Although there is lack of specificity of symptoms of lead toxicity, it was described as o 

silent hll7Jll'd and with non-specific symptoms (Got. 1993) and symptoms of lead toxicity 

moy include anorexia, Dbdomirull pains, nuilllise, vomiting, irritability, loss of mc.mory and 

apathy (Louria, 1985). Early symptoms may include headache. sleep disturbance, flltiguc. 

aching muscles and bones (myalgia and mthro.lgia) (Zeilhius, 1983). Table 2.6 shows some 

of them. 

(b) Treatment of Lead Toxicity

The immediate action to be taken is removing the patient from the source of lead lllld 

,vhich may be the only action required. In bigh lead level \vith clinico.l symptoms and 

biochemical evidences of an appreciable degree of poisoning, chelotion therapy moy be the 

best option. It is the mainstay in the trcntment of heavy me1.11I toxicity (\Valdron, I 966) 

\Yhcthcr ocute ond chronic. Ca-EDTA is the corn.moo chelating 11gcnL The chclotc is 

excreted in the urine. Nc\V chelating agents include (o) 3- dimmercapto propane sulphate 

(DMPS), (b) dimmer Cllptosuccinic acid (DMSA). Doth of them ore dcrivotivcs of 

2,Jdimcrcapto propllllol (BAL). Pcnicillamines ore olso used especially in children with 

blood !cod less thon JS 1.1g/dl because they less rebound than DMPS and DMSA (Goyer et 

al, I 99S; Sch\vurtz et al, 1997). 
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Table 2.6: Sips and Symptom or Lead Toxicity 

Fatigue 

Irritability 

Poor concentrotion 

Wrist or foot drop 

Vague obdominoJ pain 

Gingulal lead line (Burtonus line) 

Mycrocytic hypochronic aoemia 

Gout (hyperurieaemia ) 

Interstitial nephritis 

Anemio 

Dulling sensation 

More rapid oging 

Source: Zeilhius, 1983; Louria. 1985. 

Weight loss 

Dizziness 

Anhrnlgia 

Myalgja 

Hyperkaloemia 

Nausea Md vomiting 

Anorexia 

Sleep disturbance 

Memory loss 

Mental retnrdutioo /dysfunction 

Pcrsono.lity chuoge 

Metallic taste 
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Table 2.6: Sips and Symptoms or Lead Toxicicy 

Fatigue 

lni tab iii ty 

Poor concentration 

Wrist or foot drop 

Vague nbdomino.1 pain 

Gingulo.l lead line (Bunonus line) 

Mycrocytic hypochronic anemia 

Gout (byperuricaemia) 

lnterstitio.1 nephritis 

Anemin 

Dulling sensation 

More rapid oging 

Source: Zeilhius, 1983; Lourio, 1985. 

Weight loss 

Dizziness 

Arthro.lgin 

Myo.lgia 

Hyperkaloemia 

Nausea and vomiting 

Anorexio 

Sleep disturbance 

Memory loss 

Mental rctnrdntion /dysfunction 

Persono.lity change 

Mcto.llic Ill.Sic 
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2.12 7.1.NC 

Zinc is a crystalline bluish- white metal, which does nol occur free in nature. It occurs 

in various fonns as ores. The properties of zinc arc shown in Table 2.7. 

(a) Sources of Zinc

The sources of zinc nrc natural nnd nntbropogenic of which the lauer contributes largely 

to the environmental level of the metal in air, ,wtcr and food. 

Natural Sources of Zinc 

Natural environmental concentration of zinc in fresh water ranges from less than 0.1 to 

I.S µg/1, sea water contains 0.002 to 0.1 µg/1, soil contains I O to 300 mg/Kg dry \\1, 

sediments contain up to 100 mg/Kg dry wt and air contain up 10 300 ng/m3 (EHC, 2001). 

Anthropogenic Sources 

Sources from various human activities cause elevation in zinc level such that near 

source ,voter contains up 10 4n1g/1, soil about 3S g/Kg dry wt, estuarine ,voter, 15 mg/I and 

air up to 8 �1g/ml (El IC, 200 I). 

Food Sources 

Zinc is present in n:cJ/,vhile meal nod shellfish but very low in embryo p:lrl of grains e.g. 

wheat. Phytic acid combines with zinc to fonn nn insoluble complex, ,vhich n:duces its 

bionvnilobility in fooo. Other inhibitors of zinc nre polyphenols a.nd high level of calcium 

inlllkc (King & Lean, 1999). 
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2.13 Recommended Dietary LDtake 

The recommended dietary intake of zinc nre 5.6-10 m.g/day for infants/ children aged 2 

months to 11 years, 12.3 1013.0 mg/day for children between 12-19 years, 10-15 mg/day 

for male above 10 years, 12 mg/day for female above 10 yCIIIS, 8.8 1014.4 mg/day for adult 

between 20-50 yenrs. 15 m&fday for pregnancy and lactnlion bec,vcc:n 0� months is 19 

mg/day and 16 m&fday between 7-20 months. Drinking ,vnlcr to supply less than 0.2 mg/I 

(King& Lenn, 1999) 

2.14 Compounds of Zinc 

There nrc many compounds of zinc that have mnny nrcas of applications. Some ore 

found natural ,vbilc others ore synthesized. Table 2.7 summarizes the compounds and their 

chemical fonnulae. 

• I I I� I\ �
1 
l' \ \,{� 
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Table l.7: Chemical Names, Synonyms and Formulae of some Zinc Compounds 

Chemical name Formula Synonyms 

Zinc o.rsenite Zn (As02)l Zinc metn-arscnitc, ZMA 

Zinc bromide ZnOr1 

Zinc carbonnlc ZnCOJ 

Zinc chloride ZnCl 2 Buller or zinc 

Zinc cyanide Zn(CN)1 • 

Zinc fluoride ZnF2 • 

Zinc ZnSiF,.61 hO Zinc silicofluoridc; zinc 
hcxnfluorosilicntc fluosilicate 

Zinc iodide Znh 

Zinc nilTOte Zn(N03)2 

Zinc oxide ZnO Chinese white; 
• 

white; ZUJC 

no,vers or zinc: philosopher's 
\YOOI 

Zinc pennnngnnatc Zn(Mn04),.61 hO 

Zinc peroxide Zn01 Zinc dioxide; zinc superoxidc; 
ZPO 

Source: Environmental HcaJtb Criteria (EHC), 200 I 
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2.15 PROPERTIES OF ZINC 

(a) Physi�I properties

47 

As a metal, zinc exhibits all the physical properties of metal such os malleability, 

tensile strength, metnllic lustcr os ,veil ns conductivity. Table 2.8 summarizes these 

properties. 

(b) Chemical PropcrtiC3 of Zinc 

Zinc is n transition metal but differs from the other members because 

i. Its hos only one oxidntion state of +2

ii. Its ions arc not coloured nnd

iii. It locks direct e:ualytic function.

iv. It is moderately reactive os it ,viii combine ,vith oxygen (in air), \YUtcr, many

non-metals, acids and nlkalis (Ababio, 2004).
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(a) Physical properties

47 

As n mclal, zinc exhibits all lhe physical properties of mct.nl such os mallenbility. 

tensile strength, met.nllic luster ns ,veU ns conductivity. Table 2.8 summarizes these 

properties. 

(b) Chemical Propcr1iC3 or Zinc

Zinc is n transition mct.nl but differs from the other members becnuse 

i. Its hns only one oxidntion slllte of +2

ii. Its ions arc not coloured nod

iii. It lncks direct cntalytic function.

iv. It is moderately rcnctive ns it ,vill combine ,vith oxygen (in nir), ,wter, many
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Table 2.8: Physical Properties of Zinc 

Physical Property 

Suite 

Appearance 

Density (F}cm3
)

Malleability 

Tensile strength 

Melting point 

Conduction ofheol nnd electricity 

Absorbnnce 

Description 

Solid 

Bluish-white, can be polished 

7.1 

Mnlleable between I 00-150 °c

High 

4t9
°
C

Good 

214nm 

Source: Holderness and Lambert, 1979
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Table 2.8: Physical Properties of Zinc 

Physiral Property 

Suite 

Appennmcc 

Density {g/cm3
)

Mo.lleabil i ty 

Tensile strength 

Melting point 

Conduction of hcnt nnd electricity 

Absorbancc 

Description 

Solid 

Bluish-white, can be polished 

7.1 

Mo.lleoblc between I 00-I 50 °c

High 

4t9
°
C

Good 

214nm 

Source: Holderness and Lnmbert. 1979 
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2.16 ZINC IN 'l'Ht BLOOD

49 

Zinc hos been shown to prevent inhibitory cfTcct of lend on the red blood cell 

enzyme d- amino lcvulinic ncid dehydrotnsc (ALAD) presumably by inducing more 

synthesis of enzyme for which zinc is nn essential compoocol (ClnY100 & ClnY100, 1982). 

There is rise in red cell zinc proloporphyrio level in lend v,orkcr even BI low lead levels 

(Clayton & Clayton, 1982). 

2.17 USES OF ZINC 

The various uses of zinc con be categorized into caU1lytic nnd non-callllytic uses. 

(a) Non-Catalytic Uses

Zinc is seldom used alone except os a cooling (using bot-dipping or

elcctrogalvnnizing), os oging inhibitor or oetivntor ond slllbilizer for plnstics (ATSDR, 

2007). It is used to make alloys such as brass, bronze, die-costing alloys, foundry alloys 

and supper plastic zinc. 

(b) C.atalytic Uses 

Zinc is n:quircd for the activities of more than 300 enzymes covering oil Lbc six 

classes of enzymes. Its binding sites ore mode up of the sulphur in eystiene, the nitrogen 

in histidine nnd the oxygen in asportale or g)utllmnlc or o conibinntion. (McCall cl ol, 

2000). The important classes of zinc cnzym.es are 

i. DNA ond RNA polymerases

ii. Alknlinc phosphotascS

iii. Pcpt.idoscs

iv. Carbonic dchydroses

v, Alcohol dchydrogcMSCS-(ADI (). 
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Table 2.9 shows the importnnt amino acids used o.s the active sites of the enzymes

and the functions of zinc enzymes. The active sites of many of the enzymes features a 

tctrohcdrolly coordinated zinc centre that is auachcd to the protein backbone by three 

amino residues denoted by letters X. Y lllld z lllld the fourth site being wntcr. (Kumura., 

1993). 
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Table 2.9 Coordination MolifJ in Rcpracnutivc Mononuclcar 5 (XVZ) Zn2-(0H)i ·zinc 
Enzymes and lhclr Functions 

X V z Enzyme Function 

His His His Cnrbonio anhydrase Hydration ofwutcr 

His His Glu Cnrboxy pcptidnse Exo pcptidasc 

His His Glu Thermolysin Endo pcptidasc 

His His Glu Neutral protease Endo pcptidnse 

His His Asp Protease from Endo peptidnse 
strcptomyccs,cocsptomyccs 

His His Cys Bactcrioplmgc 17 lysozymc Cleavage of the amide bond between 
L-ocetyl mununnte moieties 

in polysaccharides 

His His Cys fomcsylprotein tronsfcro.se Transfer or a famcsyl isoprcnoid to a 
cysticne residue 

His Cys Cys Alcohol dehydrogenosc Oxidation or oJcohols to nldehydcs 
nnd kctones 

Cys Cys Cys 5-aminolevulinotc Synthesis or porphobilinogcn from 5-

dchydratase 
aminolcvulinic ncid 

Source: Parkin et Ill, 2000 
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2.18 PROPERTIES OF ZlNC TRA T ACCOUNT FOR ITS ROLE IN ENZYMES 

Some properties enable zinc to talcc purt in enzyme octivitics e.g. redox properties, 

geometrical oricnll1tion in space, lignnd binding nnd cxchnngc enhances its cocnzymc 

octivitics. It nlso cnobles it to compete viciously with lead thereby reduces or inhibits its 

binding in the body. These properties ore stntcd nnd described in the Table 2.10. 

2.19 ROLE OFZ.INC AT tttOLECULAR LEVEL

Zinc is importnnt in various functions such as its nntioxido.nt property, protein

synthesis, ,vound henling, dcvclopnu:nt of n:productivc orgnns, prostrate functions, mole 

hormone activity. It governs muscular ccntroction, blood stnbility o.nd body olknline 

halo.nee. II also oids normnl tissue func tions, digestion o.nd metnbolism of photosynthesis 

(Wood & Steed, 2004). 

' 

' 
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Table 2.10: Properties that Enhance Zinc Role In Enzyn1cs 

Properties 

Oxidation-Reduction 
properties 

Coordinntion Geometrics 

Lignnd binding 

Ligund cxchnnge 

Ligand nucleophilicity 

Source: Williams. 1989 

Description 

The divalent zinc is exceptionally stable 

With respect to reduction-oxidation nnd 

So it does not participate in rcdox rcnction, ln contrast to 
Mn, Fe nnd Cu. 
d1° Contigurotion of zinc complexes are not subjected to 
lignnd field stnbiliwtion effects and so coordination
number and gcomcll)' is only dictat<.-d by llgnnd size and 
charge. In enzymes, zinc shows a strong preference for 
tctrnhedrol coordination, which enhances both the Lewis 
acidity of Zn center nnd the Bronsted acidity of a 
coordiontcd water molecule. Only Cu is a better Le,vis 
acid. 
Zinc i s  an element of borderline hardness so !hot nitrogen, 
oxygen nnd sulfur ligond CM all be occommodated in 
controst to Mg ond Ca, which favours binding to oxygen. 
Therefore zinc binds strongly to prot .eins. 
The Ocxibility in coordination geomell)' makes ligand 
exchange more facile thon For Ni or Mg and enhances the 
ability of Zinc to effect a catalytic cycle. 
Anion such as 011, OR. and SR" retain nuclco�hllic
chorocter ,vhen coordinated to Zn. Only Mn

2', 1:e • and 
Cu2� rue bellcr in this rcgords.
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2.20 Z.INC DEFICrENCV

2.inc deficiency results in retardation and cessation of growth, impaired \vouod 

healing, and defects lending to reproductive failure, ocrodcnnotilis cntropothicn (\vilh loss 

of hoir), inflnmmotion of small intestine, onorcxiu nervoso ond bulimia nervoso (Brycc

Smilh, 1989) 

2.21 EXCRETION OF Z.INC

Most ingested zinc is eliminated in the faeces, about 5 mg/day 10 I O mg/day, \Vhich

comprises of unobsorbed zinc und endogenous zinc from bile, poncrc4tic nuid ond 

intcstiool mucosa cells. A considerable amount is excreted into the smrul intestine 

through pancreatic biliary secn:Lion. (Davies, 1980; Malseshe et ol, 1980; Johnsons & 

Evans. I 982). Human pancreatic secretions conlllin zinc level of 0.5-5 µg.lml (Hnmbridge 

el ol, 1986). It is olso excreted through swcat from a healthy human up to 0.50 mg/I in a 

mon and about 1.25 mg/I in a healthy woman (Hohnudcl cl al, 1973). 

I 
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CALCIUM 

2.22 NATURAL OCCURRENCE 

Calcium docs not occur free in nature but in combined fonns such as lin1estone, 

cholk, marble, calcite and nrosonite oll ,vith o formula CoC03• It nlso occurs os dolomite 

(CaC03.MgC03}, anhydrite (CnSQ4), gypsum (CaS04.21h0). fiuorspor, calcium fluoride 

(Co.F2) nod coJcium phosphate Co3(PO•h (Holderness & Lambert, 1979).

2.23 PROPERTIES OF CALCllJr.1 

Colcium is o grey mctnl ,vhich elthibits metallic pl'()pertics such os high 

conductivity, lustemcss, mnlleability, ductility, moderately high melting point and o high 

boiling point as sbo,vn in Tobie 2.11. It is o very reactive met.al, ,vhich accounts for why 

it does not occur free in nature. It rcncts ,vith oltygeo, cold ,voter and acid (such as HCI) 

to form calcium oltide, calcium hydroxide nnd colcium solt of the acid (i.e. CoCl2) 

respectively. 

2.24 FUNCTIONS OF CALCIUM fN THE BODY 

o. Skeleton formation: An overage !IIDJl's body contains opproxin,utcly 1.5 Kg of calcium

of which 99% makes up the principal structure of bones ond skull mninly as calcium 

phosphate. 

b. Component of blood: colcium role in various metnbolisms requires o steady

maintenance of about I 00 mg/I of blood plo.smo, o process conLrOllcd by parothyroid 

glands. 

c. Olood clolting: calcium is one of the several substances in blood clotting to prevent

haemorrhage from o wound. 
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Table 2.11: Physical Properties or Calcium 

-Physical Property 

SllllC 

Appearance 

Density (g/cml)

Mnllcability/ductility 

Tensile strength 

Melting point 

Conduction ofbcot nnd 
electricity 

Absorbnncc 

CaJeium 

Solid 

Silvery-shining mctnl which rnpidly 
lllmishcs in nir to fonn oxide 

I.SS 

Mnllcablc nnd ductile 

Fnir tensile strength 

850°C 

Good conductor 

422nm 

Source: I loldcmess nnd Lnmbc:rt. 1979 (modified) 
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d. Muscular contraction: it controls muscular coatructioa through nerve signBI

transmission. A drop in calcium level results in  telnny.

c. Enzyme octivnlion: it ploys on important pnrt in the activation of enzyme such OS

trypsin from n precursor trypsinogcn, and g�tric cnzynlc rennin involves in digestion of

milk.

j 
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2.25 SOURCES OF CALCIUM 

There arc two main sources nnmcly lhc food sources nnd the non-food sources. 

(a) Dietary Sources

The mnin sources of calcium nre milk and milk products such as chccsc, dried or 

condensed milk. Other good sources ore lish like sordincs, white boil and solmon in I.he 

fonn of calcium phosphnlc. Tobie 2.12 sho,vs the calcium level of some food. 

(b) The Non- Food Sources

The non-food sources nrc drinking ,voter, ,vhich mny conlllin various nmount of 

calcium depending on its source. Rnin ,voter is known 10 be free of calcium and all 

minerals. \Vell ,voter particularly in limestone orcns contributes significant nmounts of 

calcium to the dicL Drinking water contributes calcium partly through drinking and partly 

through precipitation of calcium on food ,vben they nre boiled in ,vntcr. The overage 

doily contribution of calcium reaches 74 mg per bead. lnlcotiooolly added calcium

compounds such os baking powder nrc oflcn applied for culinary rather thnn dietary 

reason. Purified cblill: is added 10 bread flour for rcgulotorY reason (Pike, 1979). 

, 
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Table 2.12: The Calcium Contents or Certain Food

Food mg per 100g 

Good sources: 
Onion dried 2540 

Dried skim milk 1277 

\Vhitc bait 800 

Cheese (Hnrd cheddnr) 810 

Com flour ,Yith bran 354 

Condensed milk 344 

Soybcnn ,vhitc 331 

Fresh milk 120 

Canned salmon 66 

Bilking po,vdcr 1130 

Moderate sources: 
Cnssava ,dried, pounded 

69 
Eggs 56 

IPeanut, shelled, dried
38 

Gnri fermented, dried 
31 

Yam flour 
21 

Toro flour 
21 

Millet 
13 

Butter 
15 

Meat 
10 

Sorghum(wholc} red 7 

Poor sources: I 

\
Oot meal SS 
S,vcat Potnto 27 
Bro,vn Dour 24 ;Whlte flour 15 
Irish Potato 8 
Rice 4 
Com Dour \Yithout bran 3 
Sugar 0 
Cooking fot 0 

Source: Pike, I 979 nnd 15botou et ol, 200 I 
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Table 2.12: The Calc_lum Contents or Certain Food 

Food 

Good sources: 

Onion dried 
Dried skim mil.k 

While bait 
Cheese {Hard cheddnr) 
Com nour with bron 
Condensed milk 

Soybcon \Yhitc 
fresh milk 

Conned snlmon 
Onking po,vdcr 

Moderate sources: 

2540 
1277 
800 
810 
354 
344 
331 
120 
66 
1130 

Cassava ,dried, pounded 69 
Eggs 56 
Peanut, shelled, dried 

3g 
Gnri fermented, dried 31 
Yam Oour 21 
Toro Oour 21 
Millet 13 
Butter 
Meat 
Sorghum (,vbolc) red 

Poor sources: 

15 
10 
7 

Oat meal 55 
S,vcot Potato 27 
Brown Oour 

24 
\Vhite nour 

Is 
Irish Potato 8 
Rice 4 
Com nour without bran 3
Sugnr O 
Cooking fol O 

Source: Pike, I 979 ond lsbntou et ol, 2001 

mg per 100g 
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2.26 CALCIUM ABSORPTION 

Substances facilitating cnlciurn absorption into the body ore vitomin D ond protein 

while those inhibiting its absorptions ore phytic ocid, oxalic acid, ond fat (Pike, 1979) due 

to complex formution wi01 calcium. 

2.27 CALC(U?t1 REQUIREMENT OF DIFFERENT PEOPLE 

Colcium is primnrily required for bones ond tcctll formation. Growing children 

required relatively more calcium in tlleir diet thnn adults. Nursing mothers ,vbo are 

providing cnlcium rich brcnst milk nlso need odcqWI.IC supply of c:ilcium in their food. 

Inadequate cnlcium supply causes rickets in children nod ostcomolocia in odulL Their 

treatment requires lorge doses of colcium up to 1200 mg per day followed by regular 

supply of diet rich in calcium (Pike, 1979). The dietary requirement of colcium by 

dirferent people varies according to age ond tlle body morphology. This is shown in 

Table 2.13. 

\ 

� 
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Table 2.13: Calcium Requirements of Different People 

People 

lnfwits (0-1 year old) 

Children: 

600 

1-9 years 500 

9-1 5 years 700 

I 5-18 years 600 

Nonnnl adult (men nnd ,vomcn) 500 

\Vomcn in the lust 3 months of 1200 
prcgnnncy nnd ,vhcn breastfeeding their 
babies 

Source: Pike, 1979 

mg/day 
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CRAP'l'ER THREE 

MATERIAL.5 AND ME'I HODS 

3.1 DESCRIP'TIONOFTHESTUDV AREA

Kwnro State is one of the 36 states of the federnl Republic of Nigeria ond is

locotcd in the middle belt zono of the country. Googrophicnlly, K \Vlll'II Sl4tc is between 

Longitudes 2° and 7°E and Latitudes 3° ond IO°N. It is bounded on the Nonh by Niger 

State, on the South by Oyo Slntc, on the West by the Republic of Benin ond Enstcm side 

by Kogi ond Ekiti states. The oreo of about 32,500 Krn2 and a population of over I .S

million people mode of four ethnic groups viz, Yoruba, Nupe, Fulani and Bnruba. The 

vcgctolion of the stole is moinly guinea savannah nod ruin forest. It enjoys both ,vet ond 

dry seasons and hos o maximum tcmperolUI'C of 30-35°C and annual rainfall of I 000-

1 SOO mm. Toe oroble soil supports forming w,d rearing of livestock. Agriculture is thus 

the moin stay of the economy of the stoic. K,vnra Slllle hns 16 Local Government Areas 

a.nd Llorin \Vest Local Government Arca is one of them a.nd pnrt of it makes the stale 

capital, Dorin. llorin Local Government Area has a population of about 44,000 people. 

On the North- West is Moro LOA; oo the South w,d South-West is Asa LOA ond on the 

East and South-East is llorin East LOA. 

rlorin West Local Government Arca is the study area. As part of the state capiLnl, urban 

migration bas caused some deforcstntion ,vith soil more open to erosion. The area docs 

not enjoy any mo.ss tmnSPOrtation system. so the only means of trnn.sportalion is in

vehicles. With the ailing economy in the last few years, second- hand vehicles ,vith old 

engines on: imported into the nrca. The servicing, repairing ond washing of the vehicles 

have impacts 00 the environment and the health of the people. 
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Although some environmental sanitation meASU.rCS have been put in place by the state 

government, the areas of vehicular exhaust and increased car wash centres have not been 

considered. Most car wash centres are sited new stmuns which receive their wnstev.01cr. 

The streams ore used for rice fnnning nnd other humnn nnd animals needs. They also 

sustrun grasses for nnimnl grazing. 
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3.2 STUDY DESIGN

The 5tudY ,vns descriptive in design. It involved bolh survey nml loborat.ory methods. 

The survey involved semi-structured qucstionnnircs 1111d the loborotory methods involved 

blood annlysis. 

3.3 SAM.PLfNG 

(a) Study Population

The study population comprised of Auto-mcchonics, Petrol stntion nucndllllts ,vhose 

occupations ore related to petrol nml Herdsmen whose occupa1ions do not entail direct 

exposure to petrol. Figures 3.2 n_nd 3.3 respectively sho,,'Cd a_n auto-mechanic a_nd n 

fula_ni hcrdrnM who volunteered in the study 

(b) Sampling Sitc.v Sample Size

Snrnpling sites ,vcrc selected for three occupations based on different modalities. For

the outo-mechunics, the local government oren ,vos divided into six zones which 

coincides ,vith their locnl union i.e. Olojc /Oko Olowo; Omodn/ltn-Ogunbo; P:l.kata/ 

Adctn; Agbo-Obo/ Azeez Attn; Tni,\'o/ Ne,v Yidi a_nd GcriAli1ni/Olorunsogo roncs. The 

selection of shed or \\'Orkshop ,ws based on (o) accessibility of the shed, (b) Lhc level of 

pntronngc and (c) Lhe ,villingncss of the o,vner of the shed 10 take pan in the rescn.rch. 

The selected sheds ore sbo,vn in Table 3.1 

Too petrol stotions ,vcrc selected based on level of function.ing (01 least open and 

dispense fuel for four dnys in o ,vcck) ond olso on the willingness to tnke pnrt. The 

selected petrol stntions ore sho\'111 in Tobie 3.2 

The selection of cnttle farms wns based on scnlemcnts ,vithin the area. accessibility

and willingness 10 take part. The selected form sclllcmcnts ore sho,vn in Tobie 3.3 
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YIGURE 3.2: PHOTOGRAPH OF ONE OF TILE l\lECHANlC VOLUNTEERS DONATING

BLOOD FOR TITE STUDY 
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SAMPLE SITES 

Table 3.1: Auto-mechanic Workshops 

S/No Location Name of shed Specialization Population or 
auto-

mcc:hAaics 

I Ogidi Yinusa Toyotn lorry 4 

2 .. Baba Toofik D3tsun 2 

3 
" Olo,volomona Hondo 3 

4 Popolgbonno l'sho General 6 

5 Popo lgbonno Ambnli Daisunffoyotn 4 

6 lsolc Aluko BaboNuru Geneml 4 

7 llaNmn Koyo<lc:/Lotccr Cnrbun:nor 2 

8 AgboOb:i Sholo Mercedez 8 

9 Adabala Yellow Geoernl 4 

10 A:w:z Atta Mumini Mech/ Brake s 

11 To.hvo road Baba General 3 

12 
.. Layi Toyotn 6 

13 Ito Ogunbo Rnsok Gcncml s 

14 Ode Ado.on Roufu Gcnc:rnl s 

IS Alausa Loyo Dotsu.nfl'oyotn 3 

13 Anso.rul Go.oi Gcoeml s 

14 Olorunsogo Tunde Mcch/nlignmcnt 7 

IS Olorun.�go AbukunlO\\'O Gencrnl 5 

81 
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111blc 3,l: l'CO"III ''

:)/ 0 LOClltion Pcrrol Station Population of 

u !tC:: =-=-= :_ 

I Ogidi Ambali Petroleum 4 

2 Oko Olowo lbrolak .. 4 

3 OkoOlowo Ara Oje •• 4 

4 Ogidi Gi,va 
« 5 

5 Oko Olowo Lave! .. 5 

6 Ansarul Lavel 4 

7 Ansa.rul National .. 6 

8 Oloje Uni-pell'OI 7 

9 Adet.n Round- about Ali Petroleum 5 

10 Adewole Esinrogunjo .. 4 

11 Agbo-Oba Pence 
.. 3 

12 Kuntu AdiS!l Bnknre .. s 

13 Ojo-Oba Texaco 8 

14 Ojn tun tun junction Uni-Petr0l 6 

• Lubricon
l:l 1uhvo roao.

Toto! 
78 
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Table 3.3: Cattle Farms 

S/No Location N1mcofF1rm Population of 
ncnumeo 

I Eruda Gaa Aknnbi Fnnn 8 

2 Oloje Gan l..ambo .. 12 

3 Adetn GanAremu 
.. 9 

4 Ansarul Gan Osibi 
.. 7 

5 Ogidi Adisa 
.. I I 

b UKOUIOWO un,yangi 
-

IV 

I otnl 51 
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3.4 SURVEY MA TERlA.LS AND 1\1£'100D 

The research instruments used were questioruiaires, which \\'Cl"C semi-structured. ln 

addition, samples of blood, water and fodder \\'CCC analysed for lead, calcium and zinc 

levels. 

(a) Questionnaire Design

The questionnaire was semi-structured. It contained fifty (50) questions of which t,,-o 

,vere open ended and forty eight (48) \\'trc close ended. The questionnaire \\'!IS divided 

into live sections viz, dcmogrupbie fcotures, occupntionru fentures/aetivities, kno\Ylcdge 

about lead, a,vareness of lead toxicity, perecivcd health problems and facilities used for 

trtatmenL 1l1e key variables were oge, occup:ition, educational status, duration in the job, 

kno,vledge/nwarcness about lead and lead poisoning. 

(b) Questionnaire Pre-test

Toe pre-test ,vns carried out ,vith 20 questioMnires, Fourteen ( 14) questionnaires

were administered to outo-mecbnnics and 6 to petrol Sllltion ollendnnts. The location ,vus 

Bode lgbo in lddo Local Government Arca ofOyo Stole. My findings ,vcrc 

i. Tiicrc ,vns need to intcreprctc the questionnaire in the longwise of some of the

respondents becnusc of their level of education.

ii. Some ,verc evasive to some questions bordering on age, level of education,

years in the job, personal hygiene and the heath facilities used for treatment.

iii. Mony were impntient nnd responded hastily to end the intervie"•' quickly.

iv. Some ,ven: skcpticru about the outcome of their responses on their job.

v. Some procrastinated by deferring response to some questions.
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(c) Administration of Questionnaires

uw=uacu the 110 questionnaires to 110Five previously trained intervie,vers A..1_,_, _ __, 

respondents selected by purposive sampling. 

3.5 Sample Siu

�..... \vith following parameter ,vithBased on literature, the sample N .. ,. was esuma· ted 

standard deviation (o) of 6.3 and stnndard error of0.03 

d = 

= 

-

n 

= 

-

Z X 
1.96 X 

0.0588 
2101 r?-

d
2 

S.R

0.03

Ct.96)
1 co.og 
(0.0588) 

I 10.2 

(6.))
1

\Vbere S.E. is the Stnndurd Error 

Z is the Rclinbility Coefficient nt 95% Confidence Level 

o. is the level of signilicnnt thot is. 5%

o is the stnndnrd doviotion

d is the interval 

The tnrgct populntioo ,vns 216. TI1c snmplc size ,vns proportionally shared nmong the

three groups. 

3.6 Samplini: Technique

The population wns stratified based on different types of oceupntion . The sampling \VllS

purposive, based on o minimum of two yCMS on the job nnd their willingness to take part

in the study. Each occupntionnl group hod its populntion numbered separnlcly nod the

volunteered subjects ,vere subjected to simple random method. Onllot system ,vos used to
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select l lO  subjects. The selected subjects "'CTC then used for the sun-ey and blood

samples donation. The relativ · 
f c proportion o each group was selected as sbo"11 below:

Population size • 216

Sample size • 110

Proponion estimation: 

Nwnber ofmcclunics: 

81 X ff0 =-41 

216 

Number or petrol attendants: 

78 X 110 •40

216 

Number of herdsmen: 

57 

216 

X 110 • 29

3.7 Method or Coll«tion or Blood Samples 

Venous blood ,ws collected nficr simple s,vnbbing using methyloted spirit. T,vo (2) 

ml or blood ,vns tnkcn from each subject using sterile. pyrogen-frcc needle and syringe 

(Becton- Dickeson) or superior shlllJ)ncs.s nnd smooth penetration. 11,c blood samples 

,vcrc collected from the snmc subjects al dilTcrcnt periods viz panic buying period, 2004 

(srunple P) and nonnnl snle period, 2005 (sample N) \\ithin a year. 

3.8 Prctrcatn1cnt or Olood Samples 

The uswtl prctreotment involving collection, conc-entrotion ond purifiC11tion of samples

were not rcquin:d in blood nnruysis. Digestion of snmple ,vith 2% trioxonitmc (v) acid 

wo.s done. The content wns centrifuged at 4 • 10 grnvity 10 precipi1111e suspended 

J)31ticlcs. The supernatant liquid wns filtered through 11 cm wbal.mJln filler paper No. 42 

to obtain a light brown solution. 
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3.9 Laboratory Equipment 

The matcrinls required included, needles and syringes (5ml), polypropylene pipcne 

tip, specimen bottles (EDTA boules) and Tenon reagent bottles. Teflon 

(polytetrofluoroelhylene) opparatus wns used, to prevent odsorption of l.l'llCCS of metals 

sought for onto the ,vall of the container or leachate of lead if lead (H) borosilicate gloss 

is used. Centrifuge, filtrotion gndgct, graphite fumace. o.nd otomie absorption 

Spectrophotometer (AAS) by Bulk Scientific (USA). 

3.10 Cbcmicau and Re.gents

The rcogenlS required for the analysis ,vere: 

I. Trioxonitrote (v) acid (HNO,): sub-boiling rcdistillcd ultro pure conccatrolcd

t-!NO, or 98.00% HNO,.

2. Diluent: The diluent ond matrix modifier wm: I 0.0 ml/I Tri ion X-100

(iso-Octylphenoxypolyethoxycthonol) ond2.0 g/1. Ammoniun1 dihydrogen 

tctrnoxophosphatc(V) (orthophosphnte) Nl·'4I 1JP04 ( 99.9% pure) in 0.2% HNO, 

J. Calibrator: Prepared from stock reference solution containing lead at 1000 µg/1

nnd to be diluted to achieve finol conccntrotions or I O, 20, 40 and 60 µg/dl and

used to calibrate the instrument.

4. Blnnk: Prepnrcd from distilled ,voter treated ,vith the diluent as done to the

samples. 

C 
. samples· otood samples from the herdsmen.4. omparouvc 
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3.11 Preparation of Standard Solutions

Calibration or standard graphs was done either from standard stock diluted to 

diffcrenl concentrations or measured dry compounds (Pb(NOJ)z, aico., Md Zn/ HCI) 

The standard solutions of lend, zinc, and calcium ions "-ere used to check lhc vnlues 

obtained from the AAS.

(a) Standard Lead Solutions

Stock st.ondard wos obtained from commcrcinl sources nnd contained I 000 µsfml 

Lead (11) trioxonitrutc (V).

(b) Preparation or Standard Solution of Calcium

By Dissolving 0.2497 g aico, {ht:nlcc.l 10 I so0c for I hour before \Ycighlng) in 

water wilh a minimum qunnlity of I: I HNO, nnd adding I 0011 cone. 1 INOJ then diluted to 

1000 ml 

1.00 ml contnins IOO'µg Co ,vns prcplll'Cd as follows: 

Ca = 40 

CnCOJ 100 

Moss of Ca in CaCO, •

= 

40 x CnCOJ 

100 

40 X 0.2497 

100 

• 0.0999 g

= 0.1 g.

0.1 g in I 000 ml solution 
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1.0 ml of solution = 0.1 

1000 

• 100 µg..
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(c) Prepanation or standard Zinc solution

Dissolved 0.100 g of zinc metal in 20 ml I+ I HCI and diluted to I 000 ml \vith distilled

water. 

1.00 ml =100 µg Zn. 

3.12 Quality Control 

The quolity controls observed ,verc on blood srunplcs collection, 1n:aunents and 

nnalysis. 

(a) Blood sample collection

In sample collection, the following prccnutions ,vere observed: 

I. The needles nnd syringes ,vere sterile nnd pyrogen free. The needle chosen ,vere of

superior sharpness nnd smooth penetrotion.

2. Snmple lobcl included number, dote, time ond ploce (,vorkshop or duty post)

3. Plostie contnincrs mode of fiuorinnted polymer (I l·E) or polypropylene ,vcrc used so

115 to prevent either odsorption or lcacbotc of !cod ions possible ,vith lead borosilicate

gloss contniner. 

4. The containers ,vcre irentcd ,vith 10"/o HNO, for one week to equilibrate them and

then rinsed in triple distilled ,YOtcr.

5. Disposable hD.nd gloves "-ere occessnrY for pcrsonru protection.
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6. Careful handling of blood sample was observed 10 prevent spilling.

7. The use of EDTA bottles (sodiwn or potassium type) \\,as to prevent coagulation

bccnusc lead is concentrated in  tbc crytbrocytcs ns sbo,vn in Fig. 3.4.

8. The srunple was acidified to below pH of 2.0 10 minimize precipitation nnd

absorption of metals on to the wall of the containers.

9. The time intcrvnl between Slllllple collection ond its WUllysis \YIIS as short as possible.

(b) Sample digestion (treatment)

I. Hi&h-level phosphate detergent was used to mop surfnccs ond hands to remove

lend conlnminants, ,vhich could interfere with the n.ss:iy. 

2. The digestion procedure wns done in dust-free loboralory to ovoid conuuninntion.

3. Digestion process \YllS lcn overnight to ollo,v cnou&h time for the digestion and the

containers ,vcrc covered to minimize loss lhrou&h froth. 

(c) Sample annlysis

The follo,ving precautions ,vcrc t.okcn during the onolysis of blood samples: 

1. Exposure of the blood samples to hi&h level or chloride eonccntmtion was prevented

because the chloride or lend is volotilc nl lhe charring tempcrolurc used in ntom.ic

obsorption llJUllysis. MS Bulk 200 uses oxy-ocetylem: nome with o furnocc

temperature of nbout J200°C.
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./ 

PICUR£ J.�: rHOTOCRAI'II OP BLOOD SMIPLES COLLECTED lN 

Na -EDTA ROTTLES 
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2. A variation of more than I 00/4 in lhe results of triplicates indicate sample

contamination during processing whiJc a variation of less or equ:il 10 I 00/4 \\'3S

considered accept.able reproducibility. 

(d) Others

I. Five sample pots (used in somplc aspiration) ,,,:rc rinsed in 2% HN03 for 24 hrs. The

solutions were nspirotcd 10 check for possible lead leachate. 

2. Fortified blank ( distilled H20) and matrix modifier (NlhlhP04 flol) )\\-ere prcp:ued by

dissolving a known concenlratioo of lead ion in !hem and leO for 24 hrs. The 

solutions \\-ere nspiroted to detect possible vnrinlions. Variations ,vilhin 5% ,,·ere 

11cceptablc. 

3.13 Sample Prcpantion 

I. Toe blood samples \\'tl'C prepared according lo method adopted by lhc Notionnl

Committee for Clinical Laboratory Sumdnrds (NCCLS) in the United Swtcs. That 

is I+ 9 dilution of 50 µI ,vhole blood with modilicr off- line. The contents \\'Cre left 

overnight to reduce froth. 

2. Modifier Solution ,ws prepared from 0.5% (,v/v) ofNII..H1PO, by adding S g of

NH.H2PO, to 100 cm3 of distilled ,wter. O.So/o(v/v) ofTriton X-100 by adding S cm3

ofTriton X-100 to 100 cm3 of distilled ,wtcr and 0.2% (v/v) HNOJ by adding 2 cm3

of concentrated IINO> to 100 cm3 of distilled ,voter. All ,vcrc oddcd together ond

mode to 1000 cm3 (1 litre).

3. The contents ,vcrc filtered lhe follo,ving day using ,vhntmon filter paper of No. 42 

(diameter• 11 cm) to obtain clcur brown liltrotc.
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tnsuumen1ation: ,vave length ().) = 283.3 run for Pb, 214 run for Zn and 422 run for Ca. 

4. Blank solution: l cm1 triple distilled H20 + 9 cm1 diluent left in the same lnboratory

conditions as the S3mples solutions. 

3.14 Dilution or Standard (Stock) Lead Solution 

The 1000 µg/dl Pb standnrd (stock) solution ,vus diluted 10 various concentrotions e.g. 

10, 20, 40 and 60 µg/dl using 0.2% HN01 The procedure for the dilution of 1000 µg/dJ 

to 10 µg/dl wus as foUo,vs: 

Cc x Ve • Cd x Vd 

IOOOxl=l0 x Vd 

Vd = 1000/ 10 

= 100 ml 

Volume of0.2% HNOJ required = 99 ml 

Cc= Initial Concentration of the Slllllplc. 

Cd • Fino! Concentration of the srunplc. 

Ve=> lnitinl Volume of the sample. 

Yd• Finni Volume of the sample. 

b · JO 20 40 nnd 60 µg/dl os sho,Y!l bclo,v Further dilutions ,vcre done to o tnin • 

Stock (l 00-0 µgldl) 
I 

I 

I 

Diluent (ml) 
99.0 
49.0 
24.0 
14.2 

Calibrator ()lg/di) 
10 
20 
40 

60 
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3.15 Calibration 

The calibration was constructed using I.be points (10, 20, 40, 60 µg/dl) and a blank 

ror the construction ofa standard curve) ns sho,m in fig. 3.5, 3.6 und 3.7.

3.16 Sample Analysis 

The instrument used for lhc nnalysis or I.be samples was the Atomic Absorption 

Spectrophotometer, DULK 200 manufactured by BULK Scientific USA as shown in Fig. 

3.8. 

(a) Atomic Absorption Spttlrophotomctcr

Principle: \Vhcn a srunple or ucnted blood mixed ,vith modifier solution (I+ 9) ""as 

introduced through a cnpillnry tube into the Gas (occtylcnc) Fumncc Atomic Absorption 

Spectrophotometer, the process of nnlllysis involved three swgc:s. First, a to,v current 

heated the snmple to dryness bct,vcco I JO nod 200
° 

C. Scoondy, a charring stnge 

destroyed orgnnic matter and volatilizes other matrix components at llJl intermediate 

temperature of 600° C. Finolly, a high current heated the tube to incondcsccncc and 

atomizes the elements being determined in nn inert olmosphcrc al 2,400
° 

C. Vapori:zed

lend absorbs energy al the 216.8 run line emilled from a hollow cathode lwnp. The 

absorption of the ,wvclcngth ,vas specific for lcod nnd proportional to its concentration. 

There arc three types of AAS; the g,nphitc furnace. the cleciro-thcrmol and the gas burner 

types. The gas bun1cr ,vas used. 

The method ,vas developed for the Perkin-Elmer 41 OOZL (fl-lGA) as referred by 

Parsons et ol ( 1999).
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FI CURE 3.8: PHOTOGRAPII OF TOE ATOJ'fUC ABSORPTION SPECTROPDOTOlttET£R 

USED IN THE STUDY 
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(b) Measun:ment of Lead, Zinc and Calcium using Atomic Absorption

Spectrophotometer. 

Before the nspirotioa of the sample of interest, appropriate lnmps \\'Crc inserted into 

the turret slots according to the specification of the elements that the tnmps can be used to 

determine. Ilulk AAS has t,vo lum:I slots for lamps I and 2. TI1c IDmp needed wns 

,vn.nncd for 10 min ,vith appropriate cum:nt (12 mA for lcnd and 10 mA for zinc and 

calcium according to specification). Por tend, the desired wove length (216.8 run} ,vns 

selected using a selector nod scnnncd until the required resonance line (the lorgcst 

deOcction from zero on the energy meter) ,vas obtained. The ospirotion rote of the 

nebuliur ,vns already prog,nmmcd into the machine. It enabled m11chinc to scl it 

outomaticolly. The machine sucked in aliquots through o copiJlnry tube. 

The air valve \VOS opened follo,ved by the acetylene gas. 1bc ignition button wns 

pressed and relcnscd ,vhen the flnmc ,vns produced ot the burner head. The vcrticol 

alignment was checked by bringing down the flame (burner) ond be sure the readout ,vas 

zero Md increase in burner resulted in increase in meter reading. The horizontal 

alignment wns done by using the oppropriotc knob. The absorbonee of the concsponding 

meter stnndnrd (0.1 ppm for Jo,v and t.0 ppm for high standards for lead) \VOS rend and 

noted before aspirating the sample. Absorbanccl conceatraLion for the snmplcs \\,::re 

accordingly noted. 
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(c) Samples from Foma Stream

87 

Fomn strcnm in llorin (study area) hos been o regular sowce of water for nnimnls ond

some remote villngcs. It olso feeds lhc grasses olong its bank as sho,w in  Fig 3.9. Cattle 

ond other animals regularly graze the grosses. Most of the streams in Jlorin \\'CS! locol 

Government ore cont.nminatcd by ,vnste ,vn.ter from car \1/0Sh centres that h.nve increased 

in number in the last decode. Most of the cnr ,vnsb centres on: located near strcnms, 

,,..bieh serVe as sources of ,wter ns sho,vn in Fig 3.10. 

The presence of lend in the blood of herdsmen prompted the search for possibility 

through food ebnin because the Fu.lnni herds1ncn by nature of their life style never expose 

themselves to urbnn lifestyle but foUo,v trnditioool ways of living. Wolcr SIUTlples ond 

fodders from the stream ,vere nnalyzed for lend. 

i. Treatment of Animal Fodder

This involved the digestion of the plants. Since extroelion methods depend on the 

natwc of the sample. To extract trocc elements from the plants three different methods 

common.ly used are 

(a) Dry ashing

(b) Wet digestion including Aqua· regia. (HCI +HNOJ in rnlio 3: I) method developed

by American Public Heolth Associntion (APHA), 1998.

The method used for the digestion wns dry oshing.

e..-�,. .. Sot1orius bolancc (PTII00/000001 model), Oven (carbolitcAppanitus: Muffic , ... .......,. 

. . . h' (Thomos type), II cater, Volumetric Onsk (I 00ml) and
type), crue1blc, Milling mac me 

Dry fibre filter poper. 
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RGUREJ.9: PHOTOGRAPH OF F0!'11A STRE/\J\1 \VlCERE \YATER AND PLANTS S/\J\IPLf.S

\Vt:RE COLLECTED 

\ 
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-
. 

-

. I 

nGUREJ.10: PDOTOGRAPH OF SOl\1.E CAR \VASA 0:NTR.ES THAT DISCHARGE Tl·ffiffi

\VAST£-\VATER INTO FOl\L\ STREAl\1 
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Procedure: The samples were dried for three dnys in the oven then ground to powder in

a milling machine. 2.0 g of each sample was put in II previously dried crucible then 

covered \vith lid nnd placed in II fumocc ol 460° C for 4 hrs to tum to o.sh. It \YDS cooled 

o.nd the follo\ving day I 0ml of IM HCI \VIIS added 10 the crucible. The content was

heated for 2 or 3 sec. it ,vus filtered into a volumetric nnsk nnd mode up to I 00 ml ,vith 

distilled ,voter. The !cod content WDS then dctcnnined using AAS (Buck 200 model) ot 

283 nm. 

Formula for Calculation of Lead in Plant Samples

Lead (mp/kg) • AbsorbMce of sample x Con�ntrnlion of stondllr,d x I 00

AbsorbMcc ofStondnrd Mnss or Snmple 

Or. 

"" ppm ofSnmp)c X 100

Moss ofSnmple 

ii Treatment/A nalysis of the Water Samples From the Stream 

The pommeters determined from the \\llltcr samples ,,-ere 

(o) Suspended solids

(b) Dissolved solids

(c) pH nnd conductivity

(d) Lead contenL

• wos the main concern, was reported in the study.
The lead content of the ,wter, whrcb 

(e) Su.,pcollw or Non-Filterable SolidJ (SS)

. to the met.bods described by USllPA, 1983.
The method ofonolysis wos occordlllS 

, 

I 
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Apparatus: Gooch funnel, filtering nnsk, oven, dcsicaslor. vacuum pump, 100 ml

pipcllc, dry filter pnpcr nnd Satorious balance. 

Procedure: Dry glass fibre filter pnpcr. 5.5 cm in dino1ctcr wns hcntcd to a consu1111 

weight at I 03- I 05° C in the oven nod the weight noted. It wns plnced in a Gooch funnel

with n pair of tongue . I 00 ml of n thoroughly mixed ,vntcr sample wns poured into it. 

After the filtration, the filter popcr ,vns cnrcfully removed nod heated t.o o constant ,vcight 

at 103-105° C. By subtrocling the ,,-eight of the lihc:r popc:r, the: \vcight of the suspended 

solid ,vns obtained. 

SS m&fl = SS (mg) 

Volume of sample (ml) 

(d) Dwolvcd or Filtcntblc Solid, (OS)

X 1000

Dissolved solids can be cstirollted (o) by obtaining a known volume of the fihrole and

healing it to dryness until n constant weight is obtained (b) by obtaining the tolnl solid 

and deducting that of the suspended solids from i t  os shown bclo\V. 

DS •TS-SS 

(c) Total Dusolved SolidJ (TDS)

A E un
. d"sh I oo ml pipette steam bath, Sotorious balnncc, oven nnd

pparatus: voporo g 1 • 

dcsicaitor. 

l• dish wos heated to bchvccn 103 -IOS"C in an oven and
Procedure: A clean evapom 1ng 

. ..""I weight wos obtained (the weight Wll5 noted). I 00 ml of
cooled rcpcntcdly until o con ....... , 

1 vos pipetted into it ond wos cvopomted to dryness on o
thoroughly mixed water samp c \ 

. th d"sh wos wiped then the content Wll5 dried in an oven ot

steam bath. The ou1S1dc of e 1 

Th d" h \VOS transferred into o desiccator nnd \\'Cighcd at

103 -IOS 0 c for about I hour. c 15 
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room temperature .the process wns repeated until a constant ,veisht wus obtained to

within 0.0S mg. The \veight or dry dish \WS subtracted from it to obtain that or the solid. 

(d) Lead content or water samples

Apparntus/ Reogent: Glnss bends, Vocuum filter, Erlenmeyer Oosk. AAS, Nitric ocid 

(1+1), 1-lydrochloric acid (l+I), dcioniied ,wter, matrix modifiers (nrnmonium nitrate 

JO% \Y/V). 

Procedure: The organic mnterinls in the water ,ws removed by first digesting it with 

cone. I !NO, nnd filtered through o preconditioned nnd prcwn.shed 0.4 µm pore- diometcr 

membrane plastic filter. The filler was preconditioned by soaking i.n 1-INOJ (l+I) nnd 

prC\\'USbed \vith deionized ,wtcr. 500 cm3 of the wotcr somple \VOS concentrated 10 25 

cm' (Abua. 1996). 5 cm3 of HN03 ond 5 cm3 of I 0% (,v/v) ammonium nitrate ,vcrc added 

to 25 cm1 of the sample. 1l1c solution ,vos diluted to SO cm3 then 11Spira1ed into the AAS

(Atomic Absorption Spcctropbotomeler bulk 200). The solution ,vos o ten • fold 

cooceotrolion. 

3.17 DATAANALVSIS 

The ro\Y dnta obtnined from qucs1ionnnirc responses and those from blood onnlysis 

were fed into O computer. The Stntis1icnl Package for Socinl Sciences (SPSS) Software 

P I d lo Produce frequency tnbles and s1ntistical tests.rogrnmme ,vas cmp oyc UNIV
ERSITY O
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CHAPTER FOUR 

RESULTS 

This chapter presents the S"" · d h" . . .,..10- cmogrop 1c charoct.cnsllcs of the respondents

from the srudy o.ren; occupnlioonl fcnturcs that cnusc lend exposure; tend awnrc:ncss nod 

koo,Yledge/ experience of lend poisoning. Also presented ore the loborotory results of 

lead, cnlciunt nnd zinc in the blood samples of the respondents. 

4.1 Demographic Characterutics 

In the three occupational groups, fcmolc respondents were absent omong outo

mcchonics. Occupation, sex, religious affiliation. ethnicity, age and educational status 

\\'Cre considered os voriabh:s to nssisl the rcscnn:her in collecting relevant data on 

important nspccts of the study. 

The mojority of  the respondents sampled in the three groups were males numbering 

83 (75.5%) and the fcmolcs ,vere 27 (24.5%). The difference wns in the absence of 

female auto-mccbonics, which might be due to societal perception of the profession os 

male profession. There wns o signilicont rdotionship (p < 0.05) between gender and 

occupntion os shown in Tobie 4.1. 

The mean ages of the outo-mechanics. petrol ottendanlS and the herdsmen \\'ere

32.41 * 7.97. 32.65,:l: 8.14 and 27.48 :l: 7.44 respectively. The ovcroll mean age of the

-- d 31 20 * 8 14 The age distribution of the respondcnlS is sho\vn in F ig.
respon eats was . · • · 

4.1. II was observed thot 87 (79.1%) of the respondents wm: Moslcms while 23 (20.9%)

Chri • . ·fi�ft"t rclotionship (p < 0.05) wns observed between the religious
were stuuis. A s1gn1 1 ..... , 

aflillotion nnd occupotion as shown in Tobie 41·

I 
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The ethnicities of the respondents were Yoruba, 75 (68.2%); lgbo 5 (4.5%); Hause I 

(0.9°/o) and Fulani 29 (26.4%). There ,vos a signilicant relationship (p < 0.05) between

ethnicity and occupation as shown in Table 4.3. 

The distribution of the respondents according to marital status indicated lhnt 80 

(72.7%) were mnrricd, 26 (23.6%) ,vere single and 4 (3.6%) ,vere scpnratcd. There was

no signilicant relationship (p > 0.05) between marital status nnd occupation as sbo,vn in 

Table 4.4. 

111c educationnl bnckground of the respondents as pn:scntcd in Fig. 4.2 sho,vcd 

that primory education ,vos the highest 43 (39.1%) follo,ved by secondary education 11 

(10.0%) and the least was polytechnic education I (0.90/o). There was a significant 

relationship (p < 0.05) bcl\vcen education nnd the occupation. 

l
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Table 4.1: Sex Distribution oftbe Respondents by Occupation 

Sex Auto- Petrol Henlsmc Total 
.,_z 

mechanics Attendant., n 

No. 0lo No. •1. No.% No.% 

Mole 41(100.0) 22 (55.0) 20 (69.0) 83 (75.5) 7.862 
Female 0 (0.0} I 8 {45.0} 9 {31.0} 27 (24.S} 
Total 41 {100.0} 40 {100.0} 29 (100.0} 110 (100.0} 

p-

value 

0.02 

I 
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Table 4.2: Religious Affiliation of the Respondents 

Religion Auto-mec Petrol Herdsme 
banic, Attendants D 

No. •/e No. •;. No. •;. 

Christi Mi ty 13 (31.7) 10 (25.0) 
Islam 28 {68.3) 30 {75.0} 29 {100.0} 
Total 41 { 100.0) 40 {100.0} 29 {100.0} 

Tomi X
2 

No. ¾ 

2J (20.9) 6.139 
87 (79.1} 
110 {100.0} 

value 

0.046 

• 
I 
; 
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Table 4.3: Ethnicity of the Rtspondents by Oc:c:up1tion 

Stx Automc-

ch1nic:s 
No.% 

Yoruba 38 (92.7) 
lgbo 2 (4.9) 

Hausa I (2.4) 
Fulo.ni • 

• 

41{100.0} Toi.al 

Petrol 
Attendants 
No. •;. 
37 (92.5) 
3 (7.5) 

40 {100.0} 

Hcnbme Tob.l 

D 

No.•;. No.¾ 
75 (68.2) 
S (4.S) 

1(0.9) 
29{100.0) 29Q6.4) 
29(100.0) 110 {100.0} 

X: 
value 

I 11.631 0.00 

••
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Marital 

Status 

Single 
Married 
Separated 
Divorced 
Widowed 

Tollll 

99 

Table 4.4: Marital Status of the Respondents

Autome- Petrol Herwmc Total 
chanics Attendants n 
No. "lo No.•;. No.% No. •t. 
9 (22.0) 6 (15.0) 11(37.9) 26 (23.6) 
31(75.6) 31(77.5) 18 (62.1) 80 (72.7) 
I (2.4) 3 (7.5) 4 (3.6) 

- -

- -

41(100.0) 40 (100.0} 29 (100.0) 110 {100.0) 

X
2 

p-

value 

7.302 0.121 
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l\larital 

StatllJ 

Single 
Married 
Separated 
Divorwl 
Widowed 
Totnl 

99 

Table 4.4: Marital Status of the Respondent,

Automc- Petrol Herd.!mc Total 
cbanic, Attendants n 
No.% No. •/o No. e;. No.•;. 
9 (22.0) 6 (15.0) 11(37.9) 26 (23.6) 
31(75.6) 31(77.5) 18 (62.1) 80 (72.7)
1(2.4) 3 (7.5) 4 (3.6) 

• 

• • • 

41(100.0} 40 {100.0} 29 {100.0} 110 {100.0} 

X
l 

p-

value 

7.302 0.121 
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4.2 The Mean Blood Lead, Calcium and Zinc levels in rtlation to Occupation

Significant level of lcod concentrations was obtained from the auto-mechanics and 

petrol attcndoots. The blood lcod levels of the herdsmen were relatively low. The mean 

blood lead levels (µg/1) of lhe Auto-mechnnics in somple pond sample N y,-ere 20.1(±

4.2) and 17.8 (:!: 4.6) respectively; of the Petrol nlleodants were 14.2 {± 3.2) ond I 1.5 (± 

3.1) and of the Herdsmen were 2.2 (± 2.3) ond 1.9 (± 2.1) as shown in Tobie 4.5. The 

recommended blood !cod level for lead Yo'Orkcrs is 25.0 µgldl. 

The blood levels of cnlcium in the Herdsmen were relatively hish compared with those 

of the Auto-mechanics and Petrol oucndants. The mean blood colcium levels (mg/I) of 

the Auto-mechanics in samples P ond N were 18.9 (±1.2) and 18.S (:!:I.I) respectively; of 

the Petrol ottendonts wen: 1'.l.7 (±1.9) Wld 13.3 (:!:1.9) and of the Herdsmen ,vcrc 21.4

(±1.8) and 19.3 (± 5.6) os shown in Tobie 4.5. The normnl blood colcium level is 

bet,veen 8.5 - 10.S mg/I (4.S - 5.6 m&fl in ionized state). 

The blood zinc levels in the herdsmen ,,-ere nlso higher than those of the Auto-

mcchnnics and the Petrol auendonts. The mean blood unc levels (m&fl) in the Auto

mechanics in samples p nod N ,verc 5.0 (:l:0.8) and 4.1 (±1.0) respectively; of the Pclrol

otlcndonts ,vcre 3.1(±0.7) and 2.4 (±0.6) and of the lkrdsmcn ,vcre 13.J (±3.0) and 7.6

(±3.8) as sho,vn in ·roblc 4.5. The normnl blood zinc level is I O - 14 mg/I. Significant

· · d '" < 0 OS) bct\\-cen the mct.nls (lend, calcium ond zinc) ond
rclouonship occurrc \I' 

occupation. 
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Table 4.5: The iv!eun Lc:1d, Calcium and Zinc levels in rclntion to Occupation

Lc:!.d Lc\·cls(µg/dl) Calcium LC\'t1' (mg/di) Zinc Levels (m&fdl)

'.:\Ie:in :!: SD )'[can:!: SD l\'Ie:111_:: SD 

• 

Auto- P.:trol Herds- Total Autome Petrol Herds- Totnl ,\uto-me Pctr0I Herds-

mccbnnics Alltnc!.l men 
ch.!nics Ancnda n1cn chnnics Ancndan men 

DIS 
nts Is 

Sa.mplcP 20.12 l-t2J 2.24 1326 18.SS 13.73 21.41 17.66 4.96 3.13 13.29 

:!: 4.20 :!: 3.25 ::2.32 ::7.87 :!: 1.17 :!: 1.89 :!: 1.84 :!:3.54 ±0.76 :!: 0.69 :!:3.02 

F 231.457 201.117 . 340.839 

p-valuc 0.000 0.000 0.000 

Sar.iplc N 17.76 11.48 1.86 11.28 18.48 13.33 19.33 16.83 4.06 2.40 1.57 

:!: 4.59 :!: 3.12 :!: 2.12 :!: 7.19 :!: 1.13 :!: 1.93 :!: 5.61 :!:4.IJ = o.�1 :!: 0.63 :!:3.78 

F 1·0 • .,.,
I .)- 38.803 53.896 

1)-\'IIIUC 0.000 0.000 0.000 

- .

To1nl 

6.-19 

:!: -1.47 
• 

4.38 

:2.89 

-

s 
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4j Blood Lead ia Relation to Octupations

A sinnificant I ti bi ( ,_ re 11 ons P P - 0.05) was obscncd bctwccn blood lead level DDd the

nature of occupalion. At 0.05 level of signiliC1U1cc, the cu.lcul11tcd Vll.lues o f  F for both

samples P and N were 23 I .457 and 170.522 respectively as shown in Table 4.6. Both

values ,•,ere gre:itcr than the Table value of 19.486 at the dcgrcc of freedom of 2. 107.

This sbo...,,:d that lhe nature of occupation was 11 significant contributor to the level of

lead in the blood. It ,vns highly signifiCDDt ,vith p < 0.0S 111 the different periods of petrol

S11lcs. 

4.4 Blood Lead Lcveb and Period of Petrol sale 

The blood srunplcs ,vcrc collected from the same subjects II year intcrvnL A strong 

com:lation (r • 0.96S) \VllS observed between the l\vo anlllyses. This is sh0\\1l in Table 

4.7. The first set of samples collected Y>'IIS in a period of inadequate supply or petrol 

which resulted in pnnic buying of the fuel but the rcplicote Sllnlplcs were collected during 

normnl snlcs. It ,vas a usual oe<:urrcncc thnt during panic buying, plastic conlDincrs were 

freely used for cnrrying and storing petrol. Most of the conLDiners \\'ere used for domestic 

purposes later during regular fuel supply. 

4.5 Blood Lead Levels and Number of Ycan In the Job 

Th · 'fiCllllt com:loti'ons bct...,"CCn the number of years in the occupntionere ,vcrc s1gn1 1 · 

and the IC!ld level of the blood in the p nnd the N srunplcs in Y>hich r • 0.255 and r •

0.33 I respectively o.s shown in Tobie 4.8. 
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Table 4.6: Blood Lead in Tbrtt dllTtrut O«upations 

Cbaractc Occupation D l\1can:tSD F p-valuc 
ristics 

Sample P Auto-mechanics 41 20.12 :I: 4.20 

Petrol nttcndnnts 40 14.23 :1: 3.25 

Herdsmen 29 2.24 :I: 0.2J 231.457 0.000 

13.26 :1: 7.87 

Sample N A uto-mcchanics 41 17.76 :J:4.59 

Petrol nucod11Dts 40 11.48 :t: 3.12 

Herdsmen 27 1.86 ± 0.21 170.522 0.000 

Tolll.l 108 11.28±7.19 
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Table 4.6: Blood Lad in Thrtt dU1ettnt Occupations 

Cllanctc Occupation n Mcan*SD F p-valuc 
ristics 

Sample P Auto-mccbnnics 41 20.12-± 4.20 

Petrol nttcndants 40 14.23 :t: 3.25 

Herdsmen 29 2.24 :t: 0.23 231.457 0.000 

13.26 :t: 7.87 

SampleN Auto-mcchnnics 41 17.76 :t: 4.59 

Petrol nttcndo.nts 40 11.48 ±3.12 

Herdsmen 27 1.86 * 0.21 170.522 0.000 

Total 108 11.28±7.19 
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Table 4.7: Blood Lead Levels io relation 10 period of Pttrol salt

Cbancteristics D Meu±SD r p-value
(Jig/di) 

Sample P 110 13.26 ± 7.87 
o.96s•• 0.000 

SampleN 108 11.28 ± 7.19 
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Table 4.8: Blood Lead Levels in relation to Number or Yean In the Job 

Cbanctcristic:s 

Sample P 

SamplcN 

N 

110 

108 

•• Significant at 0.01 level

r p-value 

0.007 

0.000 
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4.6 Blood level of Calcium in relation to Occupation

From Tobie 4.9 below, in the sample P, the mean blood calcium level in the Au1o

mechanics group was 18.85 * 1.17, in the Petrol Attendants \\'US 13.73 ::1: t.89 and in the 

Herdsmen was 21.41 ± 1.84 mFf I. This showed that the herdsmen bad a higher level of 

calcium in the blood than the other groups. In the sample N, the mean blood calcium 

level of the Auto-mechanics group was 18.48 ± 1.13, the Petrol Attendants wus 13.33 ¼

1.93 nnd the Herdsmen \YUS 19.32 ± 5.61.Thcrc ,.,.us a significant relationship (p < 0.05)

bcl\vccn blood calcium nnd the nature of occupation in both snmples. 

4.7 Blood level or Zinc in relation to Occupation

In sample P, as shown in Tobie 4.10, the mean blood zinc levels in the Auto

mcchanics, Petrol Attendants ond Herdsmen ,vcrc 4.96 ± 0.76, 3.13 ± 0.69 and 13.29 ±

3.02 (ms/I) respectively. It wus observed that the herdsmen hod higher blood zinc than 

the other groups. In sample N, I.he mean blood zinc levels in the Auto-mcclumics, Petrol 

Attendants nnd Herdsmen were 4.06 :I: 0.97, 2.40 ± 0.63 nnd 7.57 ± 3.78 mg/I 

· I I tnbl'slied in both samples that occupation ,vas significantly rclotedrespecuve y. t ,vas es 1 

(p O blood · I vet The Table voluc of F ,vas 19.486 at 0.05 level of< O. 5) to zinc c . 

significance wid degree of freedom 2 and 107. 
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Table 4.9: Blood levels of Calc_ium in difrcrtal Oc:c:upaciou 

Cbaracteru Oc:c:upatioa D �1caa :t:SD F p-valuc 

ties 

Sample P AlllO-mcchnnics 41 18.85 ± 1.17 

Petrol Attcodnnts 40 13.73 ± 1.89 

Herdsmen 29 21.41 :t: 1.84 
201.117 0.000 

17.66 :t:3.S4 

Sample N Auto-mechnnics 41 18.48 :t: 1.13 

Petrol /\ttcndnnts 40 I 3.33 :1: 1.93 

38.803 0.000 
f-lerdsmco 27 19.32 :1:5.61 

Total 108 I 6.83 :I: 4.13 
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Table 4.10: Blood lcveb of Zinc in differcnl OccupalioDJ 

Characteristics Occupation n Mean ±SD F 

Sample P Auto-mechanics 41 4.96 :1: 0.76 

340.839 
Petrol Attendants 40 3.13 :1; 0.69 

Herdsmen 29 13.29 :1: 3.02 

6.49 :1; 4.47 

SampleN Auto-mcc:hanics 41 4.06 :1:0.97 

Petrol Attendnnts 40 2.40 :1: 0.63 
53.896 

Herdsmen 27 7.57 ±3.78 

Total 108 4.38 :I: 2.89 

p-valuc

0.000 

0.000 
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4.8 Blood Ltad ltvels in relation to the Calcium ud Zinc levels

(a) Blood ltvcls of Lead and Calcium

The relationship between lead nnd cnlciwn or the blood is sho,,'Tl in Tobie 4.11. In 

oil cases there ,verc negative correlation (r: -0.358, -0.06), -0.123 nnd -0.272) bchvcen 

the lead nnd calcium in the blood tJ1ougb nol very strong. 

(b) Blood levels of Lead and Zinc

The relationship between blood lead and zinc is shown in Tnblc 4.12. belo\v. In all 

cases, negative corrclnlions (r • -0.69), -0.451, -0.63) nnd -0.409) OCCWTCd between the 

blood lend and zinc. The correlations \vtrc highly significant (p < 0.05) and stronger than

those between lead and cnlcium. 
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Table 4.11: Blood ln•cls of Lead and Calci1tm 

Cbancteristics D Mcu:t:SD r p-valut 

Pb (Sample P) 110 13.26 ± 7.87 

Ca (Sample P) 110 17.66 ± 3.54 -OJSs•• 0.000 

Pb (Sample P) 110 13.26 ± 7.87 

Ca (Sample N ) 108 16.83 :i:4.13 -0.123 0.201 

Pb (Sample N ) 108 11.28 ±7.19 

Ca (Sample P) 110 17.66 :i:3.S4 .o.2n•• 0.004 

Pb (Sample N ) 108 11.28 ± 7.19 

Ca (Sample N ) 108 16.83 *-4.13 -0.063 O.S14 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



112 

Table 4.U: Blood levels of Lead and 1.Jnc 

Charactcrutics n Mean :i:SD 

Pb (Sample P) 110 13.26 : 7.87 

Zn (Sample P) 110 6.49 : 4.47 

Pb (Sample P) 110 13.26 :i: 7.87 

Zn (Sample N ) 108 4.38 :i:2.89 

Pb (Sample N) 108 11.28 ± 7.19 

Zn (Sample P) 110 6.49 ± 4.47 

P-b (Sample N ) 108 11.28 ± 7.19 

Zn (Sample N ) 108 4.38 ± 2.89 

r p-valuc 

-0.693'" 0.000 

-0.451'' 0.000 

-0.633°' 0.000 

-0.409° 0 0.000 
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Lead rs-posun amon, tbe Occup1tion1l groups

9.1 Petrol undlrn

(D) Use of Petrol

A total of 80 (98.8%) of Auto-mechanics/Petrol nlltM/Jots og,eed that they used 

petrol as 50lvent for removing gre.isc from machine partS ,..,hile ooly I (1.2%) did oot 

Seventy-nine 78 (96.3%) of the respondents dissolved grease with bare h3nds and 2 

(2.5%) used hand gloves as shown in Tobie 4.13. 

(b) Frequency orbaod cootacl with Petrol

The frcqUCDcy of hllnd COOl4Ct ,,ith petrol is presented in Fig.4.3. Among lhc IIUIO·

mechanics the petrol hand coot.Del \\"ere 9 (22.0%) once, 1(1.3%) hvicc and 3 (3."]0/4) 

thrice per week. Twenty six (32.1 %) or the petrol attendants had the contact once o \\'CCk 

nnd 41 (50.0%) of many lin1cs 11 \\ttk. The chrut showed thnt the auto-mechanics \\-ere 

more exposed to leaded petrol among the three oecup3tionnl groups. The herdsmen ,,-ere 

not exposed 10 leaded petrol by the nnturc of their occupation 

(c) Personal hygiene

On the pc™>nnl hygiene ,vhich involved hlllld ,,'ilShing before cnting while at \\'Ork, 

77 (95.lo/o) of the respondents did while 4 (4.9%) ate ,vithout \\-ashing their hnnds. Sixt)·

six 66 (85.7%) of those thnl washed their hands before coting did it always, 11 (14.3%)

occa.sionnlly 115 shown in Tobie 4.14. Fifl1.,-cn (13.6%} used water only, 43 (39.1%) used

soap solution and 50 (45.5%) used detergent solution nnd 2 (1.S%) used cloth as mcons 

f 1 . "' 4 4 showed II higher proportion of petrol oucndnnts usedo c corung their hands. rig. 

lcansing power than the other mco.ns.
detergent solution which bas o stIOngcr e
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Table 4.13: Handling of Gruse by Auto-mechanics and Petrol Attendants 

w Cbarac:terilltics Auto- Petrol Tow x
1 �value 

mechanics Attendants 

No. 'I. No. •;, No. 'I. 
a. Used petrol 10 40 (97.6) 40 (100.0) 80 (98.8) 
dissolve grease on 59.4 0.00 
the hands or tools
Did nol use petrol I (2.4) I (1.2) 
10 dissolve grease

b. Used hand 1(2.4) 1(2.S) 2(2.S) 
gloves \Vhen

hnndling petrol
39 (97.S) 78 (96J) Dissolved grease 39 (95.2) 

52.6 0.00 wilh bare hands 
Uncertain 1(2.4) 1(1.2) 

Total 41(100.0) 40 (JOO.O) 81(100.0) 
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Table 4.14: Penoul Hy�a, practka at \\'ork 

Cbanaderistics Auto- Pt1rol Total 
mechu1cs Attnidub 

No. •;. No. •1. No.•;. 

a. Wosbcd b,mds

bcfort' catsog. 40 (97.6) 37 (92S) 77 (95.1) 
Did not 11,ash 1(2.4) 3 (7.5) 4 (4.9) 
bcfo� eating. 
b. fn:qucncy of
hMd washing;
Always 35 (87.5) 31(83. 8) 66 (85.7) 
Occasionally 5 (12.5) 6 (16.2) 11(14.3) 

Total 40 (100.0) 37 (100.0) 77 (100.0) 

1
% 

p-,-.Jue 

1.16-i 0.559

5.643 
0.227 
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4.9.2 Mode or sipboDinc or Pttnl from Vmicle Taak

The method used to rmiovc petrol (used u sol\-1:0I ID dissolve g,ease from motor 

pans) from vehicle tanks sho\\-ed I.hat of 81 rcspoodcn13, 74 (91.4%) claimed th:lt they

sucked petrol with mouth with the aid of rubber hose. 4 (4.9%) used suction pump and 3 

().-r/4) used other means as shown in Tobie 4.15. Tbcrc was oo signi.Jicmt relr.uionsbip (p 

> 0.05) bct\\'CCII the methods of removing petrol from a vehicle Wlk and occuparion.

Sixty-three 63 (79.8%) of the respondents n:moved traces in the mouth by spinuig. 14 

(14.41/,) by rinsing with water and 2 (2.5%) used mouth\\-asli as sbo"n in Fig. 4j. This 

indicated that most of them used spilling o.s a means or remo,ing troccs or le:ided petrol 

from their mouth. 
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Table 4.15: Mdbod of Sipltoalag Pttrol rnm V1dudc Tuk
-

. . 

('pnrtenstics 

Using mouth IIJld 

rubber hose 

Using suction pump or 

device 

Used other means 

Total 

Aat• 

mttlaa.alcs 
No. •;. 

37 (90.2) 

2 (4.9) 

2 (4.9) 

41(100.0) 

Petrol Total 
• 

x· 
Attauluts 
No.% No. •;. 

37 (92.S) 74 (91.4) 

0.988 
2 (5.0) 4 {4.9) 

1(2.S) 3 0.7) 

40 (100.0) 81(100.0) 

p-,,lae 

0.804 
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4.9 Undling of Cont.aintn IUtd for Pttrol by tb t ARto-mcdwaics ud PtiroJ

tttaubnts 

On the USC of plastic containers for c:anying petrol, it .,,,-as observed � 73 (89.99�} of 

tbc occupational groups used containers for canying and storing pc1J'OI and 8 (10.1%) 

denied the usc although t.hcrc was no significant n:lntionship (p > O.OS) t,ct.,,,-ecn such 

practice !llld occupation os sb<J.,,,11 in Table 4.16. 

On the handJing of the conm.i.ncrs used for carrying or storing petrol, 40 (49.4%) 

claimed that they were nlways discatdcd. 13 (16.0%) used lhcm for w111er and 23 (28.4%) 

used them for other pwposes. There w:is a significant n:lntionship (p < 0.05} bcl\,-ccn the 

handling of the plastic conlllinm l10d the occupation as shown in Tobie 4.16. On the 

mCAJU of cleaning the containers before they .,,,-en: used for \\'Oler, among the outo

mcchonics, S (12.2%) used cold wrncr. 18 (43.9%} used ho1 Willer, 3 {7.3%) used soop

solution 011d IS (36.6%) used dctcrsent solution. Among the petrol nucndnnts.. 12 

(30.00/4) used cold wn1cr. 26 (65.0%) used hot .... 111cr nnd 2 (5.0%) used detergent solu1ion 

as shown in Pigurc 4.6. 

4.11 Exposure to  automobllc EJ.haust by the Auto-mccbanlcs and rc1rol attendants

On the exposure to outomobilc: c:xhnust during work, JS (85.4%} of the ou10-

h · 1 , cd th th ,·-re CJ<_,...,1 to it out of which 26 (74.3%} \\'Crc olwoys
mcc 0111cs c rum 01 cy ·� vv-� 

• • 9 (25 70L) \\'CfC ()0CIISiOnolly CXJ)Osed. Thirty-one (77.5%} Of
exposed 11nd the ren101rung • 70 

I . cd f cxposUlC ,vhilc 9 (29.0"/o} were ohvnys exposed.
lhc petrol 01tcnd011ts c rum o 

. 'Ii t lotionship (p > 0.05) observed between exposure ond
Although there ,vos no s1g1u 1crui re 

. h" ,ft< o OS) occurred bch\'CCD frequency of cx-posure

occupation, 0 significant relnuons •Pu• 

. ho,vn in Tobie 4.17.
to exhaust and occupauoo ns s 
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Table 4.16: Use or Containers ror Petrol and re-use or tbe containers 

o,aracteristics 

L Ustd plastic containers for 

pttrol
Jasti . fi Not used p c cootamen or 

pttrol. 
b. Discarded lhe containers used
for petrol

Reused the containen for: 

Water 

Kerosene 

Other purposes 

Total 

Auto-

mechanics 

No. % 
38 (92.7) 

3 (7J) 

11 (26.8) 

7 (17.1) 
4 (9.8) 

19 (46.3) 

41(100.0) 

Petrol Total 
Attendants 

No. •t. No. •1.

35 (87.5) 73 (89.9) 

5 (12.5) 8 (10.1) 0.611 

29 (72 . . 5) 40 (49.4) 

23.659 
6(15.0) 13 (16.0) 
1(2.S) S (6.2) 

4 (10.0) 23(28.4) 

40 (100.0) 81(100.0) 

p-value 

0.434 

0.000 
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,.17: Exposutt to Vehicular Exhaust by the Auto-mcchuics and Petrol attendants 

Cbarscteristic:s Auto- Petrol Total 
7. 2 p-vaJue 

mechanics Attendants 

No. "/. No.•;. No.•;. 

a. Exposed lo 35  (85.4) 
automobile exhaust 

31(77.5) 66 (81.5) 

Not exposed to 6 (14.6) 9 (22.5) 15(81.5) OJ62 0.266 
nutomobile exhaust 
b. E.'(posed lo the
exhaust: 
always 26 (74.3) 9 (29.0) 35 (53.0) 13.812 0.000 

occasionnlJy 9 (25.7) 22 (71.0) 31(47.0) 

Tollll 35 (100.0) 31(100.0) 66 (100.0) 
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4. 12 Knowledge about Lud and Blood Lead leveb

(a) Awa�ness of Lead

On the awareness of lead, 52 (47.3%) or 110 respondents \\-ere aWQl'C of the element. 

Forty-three 43 (63.6%) of the 52 respondents claimed that they knew of its presence in 

petrol. There was a significant relationship (p < 0.05) between the knowledge of lead and 

occupation though no  significant relationship existed (p > 0.05) between the sources of 

infoanation and occupation as sho\W in Table 4.18. 

(b) Knowledge about Lead in relation to Blood Lead level,

The prior awareness of the existence oflc:id is shown in Table 4.19. The mean blood

lead of 43 respondents that had a previous knowledge of lead in lhe first set of snmplcs 

and the replicate Y.'Crc 16.54 :I: 5.95 (µ&fdl) and 14.30 :I: 5.93 respectively ,vhilo the mean 

blood lead of the 67 respondents that claimed ignorant \\-Ctc 11.16:1: 6.27 nnd 9.34 :I: 7.30 

(µ&f'dl). A significant relationship (p < 0.05) ,vas observed between a,vorencss oflcod and 

mean blood lead levels in both periods. From the result. previous awnrcncss of lend did 

not reduce the exposure to ii otthough there were significant relationships behvccn them. 
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Table 4.18: Knowledge abd Sources oflnformatioa about Lead

aancteristics Auto- Petrol Henhme Total p-value 
mechanics Attendants D 

No o/o No% No •t. No 0/4

L Awareness of 24 (58.5) 25 (62.5) 3 (10.3) 52 (47.3) 21.674 0.00 
lead 

Ignorance of 17 (41.5) 15 (37.5) 26 (89.7) 58 (52.7) 
lead 
b. Knowledge 21 (51.2) 20 (50.0) 2 (6.9) 43 (63.6) 17.156 0.00 

of the presence 
of lead in pelrOI 
Ignorant of lhe 20 (48.8) 20 (50.0) 27 (93.1) 67 (36.4) 
prtSCnCC of lead 
in pclrOI 
c. lnfonncd:
By friends 4 (9.8) 5(12.5) 9 (8.2) 

Dy the boss 4 (9.8) 1(2.5) • 5 (4.5) 

Through news 18 (43.9) 26 (65.0) I (50.0) 45(40.1) 5.453 0.487 

papers 
4 (10.0) I (50.0) 10(9.1) Through other 5 (12.2) 

SOUfCCS 

21 G4.S) 41 (37.3) 
Uninfonned 10 {24.4) 4 (10.0) 
Total 41 (100.0) 40 (100.0) 29 (100.0) 110 (100.0) 
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Table 4.19: Kno"·ledge about Lead and Blood Lead lel·cl 

Cbanctcristics Responses D Mean ¼SO t �value 

Sample P Those wilh previous 43 16.54 * 5.95 3.687 0.000 
knowledge about 
lead 

Those without 67 11.16±6.27 
previous knowledge 
about lead 

SampleN Those ,vith previous 43 14JO :t 5.93 3.731 0.000 

knowledge about 
lcod 

Those without 67 9 .. 34 : 7.30

previous koov,•lcdge 
nbout lead 

, 
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4.13 AwaRaess of Lead Poisoaiag ia rtlatioa to blood Lead lc-t'tls

(a) Awareness of Lead Poisoaing

On lhe awareness of lead poisoning, of 110 respondents, 26 (63.4%) nulo-mccbnnic:s,

38 (95.00/o) petrol ntlendanlS and I (3.4%) of the herdsmen "'"re ownre of iL A significant

rtlntionshlp occum:d (p < 0.05) bcl\\-ccn n,varcncss of lead poisoning and occupation. Of 

110 respondents, only 18 ( 43.9"/o) of the auto-mechanics, 11 (27.5%) of the petrol 

attcndllll1S and I (3.4%) of the herdsmen got the correct meaning of lead poisoning. No 

significant relationship (p > 0.05) occurred between knowledge of the mc:nning of lend 

poisoning and occupation os sbo,vn in Table 4.20. 

(b) CaUJcs of Lead Poisoning

Only 3 (7.3%) of the nuto-mccha.nics, I (2.5%) of the petrol nttcndnnlS kne,v the lnlc

cnusc of tend poisoning and n tollll of 92 (83.6%) of the three occupotionnl groups hnd no

idea about the cause. No significant relationship (p > 0.05) occurred bchvccn the enusc of

lend poisoning nnd occupation os shown in Tobie 4.21.

(c) Knowledge about Lead l'ol.'lonlng and Blood Lead levels

· kn led bout lead poisoning and blood lend level, there ,vns no

On the previous ' o,v gc o 

· · · h. ( > o 05) 1>c1,vccn knowing the correct mconing of lead
s1gn11icant rclollons •P P 

od I d • both periods os shown in Tobie 4.22. This implied

poisoning and the menn blo co 1n 

f I d . soning did nol ofTcct the handling of leaded petrol

thnt the previous kno,vlcdge o co pot · 

llS ,veil os exposure to lend.
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Table 4.20: The Awannes.s and uderstanding of Lead Poisoning 

-0anc1eristics Auto- Petrol Herdsmen Total 1
1 p-value 

mechanic Attendant 
, s 

No.-;. No.•;. No.•;. No.-;. 

• L Knew about 26 (63.4) 38 (95.0) I (3.4) 65 (59.1) 
Lead poisoning 

58.796 0.000 Ignorant about 15(36.6) 2 (5.0) 28 (96.6) 45 (40.9) 
Lead poisoning 
b. Knew lead
poisoning as: 
High Blood I 8 (43.9) 11(27.5) 1(3.4) 30 (27.3) 
Lead 

6 (5.5) Obesity 3 (7.3) 3 (7.5) 12.331 0.055 

Smoking 6 (14.6) 23 (57.5) 29 (26.4) 

Lung disease 1 (2.4) 1 (2.5) 2(1.8) 

An unknown 13 (31.7) 2 (5.0) 28 (96.6) 4 3(39.1) 

vector 
I 10 (100.0) Totnl 41(100.0) 40 (100.0) 29 (100.0) 
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()anctcristics 

[.ad poisoning 
wa, duc 10:

Ingestion of lend 
Smoking 
Heredity 

Food 

No idea 
No response 
Totnl 

130 

Table 4.21: Causa of Lead Poisoning

Auto- Petrol Herdsmen Total 
mechanics Attendants 
No. •1. No.¾ No.•;. No. •;. 

3 (7.3) 1(2.S) 4 (3.7) 
1(2.4) • • 1(0.9) 

1(2.4) I (0.9) 

7 (17.1) 2(5.0) 1(3.4) 10(9 .0) 

29 (70.7) 3S (87.S) 28 (96.6) 92 (83.6) 

• 2 (S.O) 2 (1.8) 

41(100.0) 40 (100.0) 29 (100.0) I 10 (100.0 ) 

• indicates none.

l l>"''aluc

11.981 0.1S2 
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Table 4.22: Knowledge about Lead Poisoning and Blood Lead IC\•cb

Characteristics Raponsa n Mca_n ±SD F p-value 

Sample P High blood lead 30 16.73 :t 5.18 

Obesity 6 19.50 :1: 4.46 

High blood 29 15.48 :t 4.30 
1.549 0.211 

pressure 

Lung disease I 12.00 

I 6.36 :1: 4.81 

SamplcN High blood le:id 30 14.07 :I: 5.21 

Obesity 8 17.33 :1:4.93 

High blood 29 12.90 1.543 0.212 

pressure 

Lung disease I I 1.00 :I: 4.41 

TolJll 66 13.80 :1: 4.90 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



132 

4.14 Education in relation to lHood Lad levels

ln bolh samples, there w.u no significant relationship (p > O.OS) �-een the

educational status of the Auto-mechanics and pcuol lll1endanlS and the blood lead levels 

as shown in Tables 4.23 and 4.24. Among lhe IIIJto.mcchanics, the sample P sbo\\'Cd that 

the highest average blood lead level occurred wnong respondents wilh univemty 

education (12.51 - 28.49 µgldl) followed by lhosc wilh primary edUC:ltion ( I 7.39 -25.99 

µgldl). ln sample N, also the highest blood lead level occurred in those with university 

education (9.51 - 26.49 µg/dl). In the petrol attendants, the highest average blood lead 

levels in both samples occurred in those with non formal education (6.93 - 21.07 µg/dl) 

and (8.64 - 21.36 µg/dl) respcc1ively. All this implied tha1 1he manner ofhnndling leaded 

petrol ,ws not related to the level of education. 
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4.14 Education in relation to lllood Lad levels

In bolh samples, then: was no significant rellllionship (p > o.OS) be�-cen the

educationnl status of the Auto-mechanics and petrol auendants and the blood lead levels 

as shown in Tables 4.23 and 4.24. Among the auto-mechanics, the sample P sbo\\'Cd that

lhc highest average blood lead level occurred ornong respondents with university 

education (12.51 - 28.49 µg/dl) followed by those with primruy education (17.39 -2S.99 

µg/dl). In snmple N, also the highest blood lead level occurred in those ,vith university 

education (9.51 - 26.49 µg/dl). In the petrol attendants, lhe highest average blood lead 

levels in both samples occurred in those with non formal cdUClllion (6.93 - 21.07 µg/dl) 
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Table 4.23: Education aad Blood Lead Inds in Auto-mechanics 

Characteristics D Mc:aa:t=SD F p-value 
(Jl&(dl} 

Sll1llple P: 

No formal Education 3 22.67 ± 0.58 

Arabic 2 13.50 ± 0.71 1.837 0.121 

Primary 13 21.69 ± 4.30 

Secondary 12 18.67 ± 4.03 

NCE 8 20. I 3 ± 2.90

Polytechnic I 23.00 

University 2 20.00 ± 8.49 

20.12 :t 4.20 

b. Sample N: 3 20.00 :t 1.00 

No fonnnl Education
12.00 :t 1.41 

Arabic 2 

Primnry 13 19.69 :t 5.22 
1.498 0.208 

Secondnry 12 15.92 ± 4.36 

17.63 * 2.77 
NCE 8 

Polytechnic I 20.00 

18.00 ± 8.49 
University 2 

17.76 ± 4.59 
Totnl 41 
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Table 4.24: Education and Blood Lead level, in Petrol attendants

Cbaracteri.stics D tt1cu :1:: SD F p-value 
(e,Jdl) 

• L Sample P: 

No formal Education 2 14.00 :!: 7.07 0.332 

Primary 25 14.72 :!: 3.05 1.190 

Sccondnry 9 13.56:1:: 3.28 

NCE 2 I 0.00 :I: 1.41 

University 2 I 5.50 :!: 0.71 

14.23 :!: 3.25 

b. Swnplc N:

No formal Education 2 I 5.00 :!: 6.36 

Primary 25 12.04 :!: 2.65 1.677 1.77 

Scc:-0ndary 9 10.88 * 3.55 

NCE 2 6.50 :!: 0.71 

University 2 12.00 * 2.83 

Total 41 11.48 :!: 3.12 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



135 

4.15 Associated Health problems ••oag the tlarte Ott11patioaal Groups
Although symptomatic intoxication due to lead begins with blood lead le,-.:J of 40 -

60µg/dl, asymptomntic but impaiml abilities occur from JO _ 25µg/dl blood lead level. 

Table 4.25, showed that 71 (64.5%) cxpcric-oced headache always, 31(28.2%), 

oeca.sionally and 8 (7.2%) rarely. Fifty six (50.9'/4) experienced irri1abili1y always aod 23

(20.9"/4) occasionally. fifty four (49.1%) bad constipation always, 24 (21.8%) 

occasionally. Lethargy \WS cxpcrienctd always by SS (S0.0-/4) IIJld occasioMlly by 28 

(25.5%). Loss of memory was experienced o.lwuys by 30 (27.3%) lllllinly au10-mechanics 

and pe1rol ottendllnts and occosiorutlly by 35 (31.8%) oflhcm. 

4.16 Comparing the Health problem, that occurnd aJway, 

The nssocin1ed hcohh problem! as shown in Table 4.26 llfTcctcd petrol oucndnnts 

more than the other occupational groups oJthough o.11 were ot asymp1oma1ic slllge 

according 10 Lewis ( 1990) grouping of symplorns nnd signs of lead poisoning. Herdsmen 

cd th ,.__ occu....,tional ornups. It could be onribulcd to their
\\'ere the least nffoct among e uu..-. ..- ..,.-

less exposure to lead. 
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Table 4.25: Pcrcci\·cd Health ProbltmJ

-oaracteris Aot<>- Petrol Rcnhmtn Total X
t 

� 
tits mttba.nic Attendants value 

s 

No.% No. •;. No. "le No.¾ 
a. llead:iche:

Always 29 (70.7) 38 (95.0) 4 (13.8) 71 (64.5) 50.1 0.000 
Occasionally 10 (24.4) 2 (5.0) 19 (65.5) 31 (28.2) SS 
Rarely 2 (4.9) 6 (20.7) 8 (7.2) 
b. Irritability:
Always 22 (SS.O) 34 (8S.O) S6 (50.9) 
Ocwionlllly 15(37.S) S (12.5) 3 (10.3) 23 (20.9) 
Rarely I (2.5) I (2.S) 16 (SS.2) 18 (16.4) 87.8 83 0.000 

Never 2 (S.O) 10 (34.5) 12 (10.9) 
No response I (2.4) I (0.9) 
c. Cons!ip:it•
ion: 

Always 24 (58.5) 27 (67.S) 3 (10.7) 54 (49.1) 54.257 0.000 

Ocauionelly 11 (26.8) 9 (22.S) 4 (14.3) 24 (21.8) 

Rarely S (12.2) 11 Q7.9) 16(14.S) 

NGVCT 1 (2.4) I O (34.S) 11 (10.0) 

No response 4 (10.0) 1 (3.4) S (4.S) 

d. Lclhnrgy:
SS (50.0) AIIVGY, 22 (SJ.7) 27 (67.S) 6 (20.7) 

Occasionolly 16 (39.0) 11 (27.5) I (3.4) 28 (25.S) 61.727 0,000 

Rarely 2 (4.9) 14 (48.3) 16 (14.S) 

Never 1 (2.4) I (2.S) 8 (27.6) 10 (9.1) 

No response I (2.5) • I (0.9) 

c. Loss of
memory: 30 (27.3) 79.430 0.000 
Ahvoys 8 ( 19.S) 22 (SS.O) 

I (3.4) JS (31.8) 
Occasionolly 19 (46.J) IS (37.S) 
Rarely 8(19.S) 2 (S.O) S{l7.2) 15 (13.6) 

23 (79.3) 28 (2S . . S) 
Never 5(12.2) 2 1.8 
Nore I 2.4 I 2.5 • 

nse 29 100.0 110 100.0 
TOllll 41 100.0 40 100.0 

• indicotcs none.
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Table 4.26: Comparing the Health Problems that occurnd always 

Cbanctcristic.s Auto- Petrol Herdsmen Total 
mechanics Attendants 

No. % No. % No. % No. •;. 

Headache 29 (27.6) 38 (25.7) 4 (30.8) 71 (26.7) 

lrriLability 22 (21.0) 34 (23.0) • S6 (21.1) 

Constipation 24 (22.9) 27 (18.2) 3 (23.0) 54 (20.3) 

Lclhnrgy 22 (21.0) 27 (I 8.2) 6 (46.2) SS (20.7) 

Loss of 8 (7.6) 22 (14.9) 30(11.3) 

Memo!)'. 
Total 10S (100.0) 148 (100.0) 13 (100.0) 266 (100.0) 
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4.17 Health Facilities and level ofuagc for tnatmcnt of Health conditions

Various health facilities were used for the treatment ofbcalth problems. The options 

indicated by the respondents were Hospital/Clinic, Patent medicine vendors, 

Traditionnl/Hcrbal homes and Self-medication. On comparing the health facilities 

frequently used, it ,vas observed that Hospital/Clinic Self medication \\'Crc equally used. 

Headache 44 (26.7%). initnbility 40 (24.2%) were treated by self medication. 

Constipation 25 (15.2%) nnd lethargy 36(21.8%) \\'Cl'C tswcd in the Hospitnl. Loss of 

memory 40 (32.0%) was treated in Traditional/bcrbal clinic as shown in Tobie 4.27. 
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Table 4.27: Level or Usage or Health Facilities for treatmeal or health conditions

o,nctcristi Hospital/ Pattat Tradjtioaal Self mtdicatioa Total 
Cl 

Clinics medicine clinic 
vendor 

No. •Jo No.% No.•;. No.•;. No. 0/4

�i!Che 31 (I 8.8) 19 (38.8) 14 (11.2) 44 (26.7) 108 (21.4) 

brillbility 24 (14.5) 7 (14J) 12 (9.6) 40 (24.2) 83 (16.5) 

constipation 25(15.2) 9 (18.4) 24 (19.2) 24 (14.5) 82(16.3) 

1,cthMg)' 36 (21.8) 10 (20.4) 13 (10.4) 27 (16.4) 86(17.1) 

toss of 25 (15.2) 2 (4.1) 40 (32.0) 4 (2.4) 71 (14.1) 

Memo!}'. 
Toial 165 (100.0) 49 (100.0) 125 {100.0) 165 (100.0) 504 (100.0) 
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4.18 Food intake Habits of the Auto-aechanic:s, Petrol attmdaats ud llcnbmcn

Food intake habit of the three occupationDI groups was carried out by purposive 

selection of I O subjects from each group to determine the source or calcium in the blood 

It wns observed that o.11 the ten herdsmen respondents consume Nunu and furn/Nunu

daily as shown in Toblcs 4.28. Nunu, n fresh Cow milk and FUI11 is n millcl derivative. 

The herdsmen o.lso consumed fish more than the other groups but consumed less ment 

than the nu10-mechanics and the petrol nttcndnnts. 
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4.18 Food int2kt H.abits or the Auto-mtthaia, Petrol atteada•ts and Herdsmen

Food intake babil of lhe three occupational groups was carried out by purposive 

!tlection of 10 subjects from each group lO determine the source of calcium in the blood. 

It wos observed thal all the ten herdsmen respondents consume Nunu and fura/Nunu

dnily as shown in Toblcs 4.28. Nunu. o fresh Co,v milk and Furo is o millet derivative.

The herdsmen also consumed fish more lhan the other groups but consumed less meat 
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tallk 
4
.28: food intake Habit of the Auto-mechanics, Pttrol attmdanb ud Henhmco 

Food Auto-mtcbaoics Petrol attendants Dcnbmco Total 

Oneel Twice or Once/ Twice or Once/ Twice or 

day 
more/week 

day more/we 
day 

morclweclc 

ck 

Pounded I (5.3) 3 2(15.4) 3(11.1) 9(6.6) 

yam {13.0) 

I (3.7) 19 8 I (4.8) 8 I (7.7) Amala 
(14.0) (42.1) (34.8) 

I (4.8) 7 8 (24.2) I (3.7) 23 
Tuwo 6 

(16.9 ) (3 I .6) (30.4) 

10 (7.4) 3 (14.3) 2 (8.7) • 2 (7.4)3 Rice 

(I 5.8) 
4 (12.1) 15 (55.6) 36 

7 (33.3) 3 6 (46.2) 
(26.5) Fish I (5.3) 

(13.0) 
2 (7.4) 20 4 (30.8) 5 (15.1) 9 (42.9) (14.7) Mc:11 • 

• 9 (27.3) 1 (3.7) 10(7.4) 
Fura/Nunu 

7 (21.2) • 
2 (7.4) 9 (6.6) 

Nunu only 
33 2 7  (100.0) 136 

13 
Tolal 19 21 (100.0) 23 

(100.0) (100.0) 
(100.0) (100,0)

(I 00.0) 

• indicates none.
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4.11 Possibk source or Lead r�pos•re te HrnlnDra
The bcrdsmcn should have 110 si '_(j gru IClllt blood lead level by virtue or their lif'e

SI) le. The low level of lead detected in their bloods indi . cated some level or exposure
possibly through food chain or inhalation in their nomadic lifestyle. Car wash centres

\\ffl proliferated in the study area and \\'Cfe mostly sited close to the streams, which 

Sffl-cd as sources of wntcr for their need. WaslcWller from car y.,isb centres a.re 

coDSllllltJy channelcd into the streams. Foma slleam and some fodders grown in and

around it were used in the s1udy because it wn.s bigger than the other streams, often

survived dry season and more gtU1.Cd by canle. Although waler samples from the sttcam

contained low lend level (0.06 :t: 0.04 mg/I) compared with the recommended stond4rd of 

0.015 mg/I (EPA, 1993). Most or the fodders showed higher lead levels (0.13 * 0.0-I 

mg,lkg). There ,vas no significant relalionship (p > 0.05) bctwcc:n the wnler sources and

their leoo COnlent. f,our difTerent types Of fodder that WCn! pn:scnt On the baflk or the 

Fomn stream were Guincn gr(JJ.J (Ponil:um maximum), Stubborn grass (Eleusine Ind/ea), 

Elephant gross (Pennise/lur, purpurcum) and Northern Gnmha grass (Arulopogon

· · · 
o 05) wns observed bc1,vccn the planLS and lcodGayanu.s). A s1gnifiC11nt vnnollon (p < 

· 29 G · en grass (Panicvm maximum), hod thecontcn1 or the plants os shown 1n Tobie 4. · uin 

. nll-g) ond Stubborn grau (Elcusine lndlco) hod the
highest lead level (0.19 :t: 0.004 mll'ft 

lowest lead level (0.09 :i: 0.00 I n1glkg).UNIV
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T1blt 4.29: �can Lead lcvtb in tbe samples of 1t·attr and Foddtr from Foma
grwng field 

(a) Water samples

-

pH Conductivity Dissolved W1ttr Suspended Pb (mg/I) 
11mples solids solids 

µScm1

(mg/I) (mg/I) 
6.97± 0.15 11222.67 :i: 17.60 ± 104.93 ± 0.08 ± 0.04 

I 
2.52 0.26 0.25 

2 6.80 ± 0.01 10965.67 ± 12.33 ± 126.87 ± 0.06 ± 0.02 
2.08 0.15 0.64 

3 6.90 :l: 0.10 I 1618.33 ± 14.50 ± 116.97 :i: 0.03 ± 0.01 
10.41 1.19 0.21 

p 1.462 8175.314 16.892 2129.06S 0.93 

p-wluc 0.304 0.000 0.003 0.000 0.426 

I 
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(b) Plant samples

Cbanicteristic

Fodders: 

Panlcum maximum

(Guinea Grass) 

Eleusine indica 

(Stubborn Grass) 

Pennisetum p11rpure11m

(Elephant Grass)

Andopogon Gayan11.s

(Northern Onmba Grass) 
Mean 

144 

Mean:!:SD 

(m,Jkg) 
F p-value 

0.19 ±0.004 

0.09 :1: 0.001 

0.14 :1: 0.004 349.143 0.000 

0.1 I :1: 0.004 

0.13 :1: 0.04 
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CHAPTER FIVE 

BLOOD LEAD LEVELS IN Atrr0.M£CBAN1CS, PETR OLSTATION ATTENDANTS 
AND FULAN1 HERDSMEN IN ILQD11'1 un,c-,,. run "= l LOCAL GOV£�D:NT AREA OF

KW ARA ST ATE, NIGERIA 

DISCUSSION 

Lead is probably I.be oldest hWlWl-made otmospberic and occupational chemical 

dating back at least 8000years (World Resources, 2001). Lead pollution bas been o global

phenomenon due to  the nnthropogcnic sources, which superseded natural soun:cs.

Anthropogenic sources dispersed enormous quantities of lend into the environment.

which presently pose serious hcnhh implicntions. Automobile emission through the use of

le:ided petrol has been the dominant source of lead in Africo (Nringu et ol, 1996).

According to 'REC- Phnse-<>Ut of !coded petrol rntiollllle,' hwnnn exposure to lead is one

of the most serious health problems focing populations especially children.

'Global Lead network' (2002), showed tbnt out of only 47 countries of the ,vorld hod

phnscd out leaded peLrol by yeor 2002.

Increasing industrinlimtion und urboru1,lltion in Africo coupled wilh improper 

• d 1• .d wastes further odd occup:itionol dise:l.'ieS to the

llllllUlgemcnt of both sohd un 1qu1 

. bi ) di$C3SCS rovnging the continent (WHO, 1995).

pn:sent environmcntnl (cor:nmuruco c 

. . 15 )0% of urb:in children had blood levels

Nriogu, ( 1979) observed thot in NagcnB. 

higher lhnn 25 µg/dl. 
. N' crio bas not reduced the persistent fuel

The deregulation of the oil sector 10 ,g 

. . which also couses recldess hondling or

shortogc lhnt usuolly result into pa111c buytn8 

lh ingestion of petroleum products. A huge

llClrolcum products. 1110 result is usually 0 

. tb p:is1 and even at present. but the

volume of work bas been done on Jeod ,n c 
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CHAPTER FIVE

eLOOD LEAD LEVELS IN AlTT0-M£CHANJCS, PETRO LSTATION ATTENDANTS 
AND FULANI HERDSMEN IN Il,ORJN WEST LOCAL COVERmlENT AR.EA OF 

KWARA STAT£,NIC£RIA 

DISCUSSION 

Lead is probably lhe oldest human-made otmospbcrie and occupational chcmicol 

dating back ot least 8000years (World Resources, 2001). Lead pol lution luls been n global

phenomenon due to the Mthropogcnie sources, which superseded natural sources.

Anthropogenic sources dispersed enormous quantities of lead into the environment,

which presently pose serious hc:alth implications. Automobile emission through the use of

lc:ided petrol has been the dominant source of Jc;id in Africa (Nriogu e t nl, 1996).

According 10 • REC- Pbnse-out of tended petrol rntionalc, • bumllll exposure t.o lcod is one

oflhc most serious he:iltJ1 problems fncing populations c:spcciolly children.

'Global Lend network' (2002), showed tbnt out of only 47 countries of the \\'Orld luld

phased out tended petrol by ycnr 2002.

Increasing industrinli7Jllion w,d u,banizntion in Africo coupled with improper

.d d 1• .d \'-�tcs further odd occup:itionnl di� to the

llllUUlgcmcnt of both soh un 1qu1 • ..., 

. bi ) (liseaSCS rnvogiog the continent (WJ-10, 1995).

present environmental ( cornrnunu:a c 

. . 15 l� of urbnn children hod blood levels

Nriogu, (1979) observed thnl in N1geno. • 0 

higher thnn 25 µgfdl. 

. . in Ni crin bas not !'l-duccd the persistent fuel

The deregulation of the oil SCCIOr 11 

. . which olso cou.scs reckless handling of

shortage thnt usually result into paruc buyms 

th . estion of petroleum products. A lnrgc

__ ,1 • -··•ly e 1ng 
petroleum products. The ""'"'' 1s 11:i...., 

volume of work bas been done on tCl](i in the pa.st nnd even ot present, bu1 the
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jnvotvcmcnt of the Fulani herdsmen 

• • 
IS presently occcssary to be able tn assess the trend 

of contamina1Jon or pollution by some chemicals due to iodu.striali:zation aod

url,ani7.atioo. 

The study was to determine the blood lead I . Is eve of the workm whose occupation 

0 were occupauonally remote to it and nlso were related to leaded petrol and those wh 

1",......I"'...,. to lead IOlCJClly. Those wboscexamined the occupational features that -1:--i them .. 

occupations were unrelated to  petrol should have no lead in their blood. According to

Sbwnrtt (1993), scientist hns not yet identified a lc:vcl below which no adverse effects of

lead occur. 

5.1 Knowledge Attitude and OccupadoaaJ Pncticcs or Aato-mtthinlcs, rctrol

Atlcndantt and Hcrdsn1co 

It \\lllS observed thnt those thnt luid previous 1roo,vlcdgc of lead and !cod poisoning

hnd more lead in the blood tbno I.hose without prcvlo\1$ knowledge. This could be

bcaiusc of their ottitudc to lcoded petrol and the v.'ly it was always halldlcd ns shown in

Tables 4.19 and 4.21. There v,,:rc many occupatioOIII fcoturcs that exposed the outo

mcclumics nnd the petrol nuc:ndonts 10 !cod, II was ot,scrvcd th:11 80 (98.8"'•) or them 

used petrol for rcmovin!I grcaso (tom hnnds and ,ru,ehinc pans os shov.11 in 

Tobie 4.13. In such action. 78 (96.3%) of them used bare hon<I!. On the mtc of

contoct pcr v.-cck. the figure obt.oincd for the outo-mechanics ,vas almost ,,vice lhnt for

the petrol nuendonts os shown on Flp.. 4.3-

Altbouitlt n hllili numbc:r 77(95.I ") claimed lo have ,vashcd their hADds before

• . . "bilirics of tc:id inll('.Slion t,:l!C(I nn the mndc nod

eatinc DI woric pince. ihC'.IT v,'Cl'C poSSI 

I 
r-...1 connuni.Dlllion bv oir-bomc lead l)llrticlcs (not

C\'C( of hand washlnl? 11! �-ell OS ,uuu · 
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cstin)aled). The high! y frequent bad practice of hand.I. · mg Leaded petrol occurred during

jnadeqU3lC fuel supply that usually resulted in . . . · paruc buymg US1Dg plastic co111DIDCJ'S by

rcqucncy of carrying petrol in plastic containers people from various professions. The 6 

mcuuwds �,11Ule 4.16) and could be due to was higher i n  auto-mechanics than in petrol 0 .. _.,__ rr-L 

an engine pans. These plastics were oftco the need to remove grease from their hands d 

wou,ers to sue .. out pcllO 
reused ot home for water. It was also a common practice by the ..1. ,.. I 

with mouth and rubber hose when needed for cleaning os shown in Fig 5.1. Tobie 4.15

showed that 74  (91.4%) of them procticcd iL

51 Nature of Occupation and the Blood Lead levels

Acconling to Sithisaronkul et al (1997), lead Yi-orkcrs ore more pl"l."'<iisposcd to lead

absorption. Lo 2004 sample, the mean blood lend (pg/dl) of the Auto-mechanics, Petrol

111tc:ndnnts and Herdsmen were 20.12 * 4.20, 14.23 ± 3.25 ond 214 * 0.23 ,cspcctivcly.

In 2005 sample, they \Vere 17.76 ± 4.59, 11.48 ± 3.12 nnd 1.86 * 0.21 respectively as

shown in Tobie 4.5. TI1c results were in support of the obscrvotion of Grimsley and

Adnms. Mount (1994) on sig11ilicunt relationship bctv.ecen occupation ond lead burden

ond intoxication. In the three occupiitionnl groups, the Auto-mechanics ll!ld Petrol

altendonts \Vere often exposed to !cod by nnturc of their occupations. Brugnone et ol

(1986) bse 
· · blood Jcod and exhnlcd benzene in service stotion

o rvcd thot ancrcosc ,n

. ed 1 1 of lend nnd t,cni.cne in inhaled petrol vopors.

workers was due to ,ncrcos eve s 

d d bl ood lead level for !cod 11,-orkcrs is 25 µg/dl. the

Although the WI 10 rccommco e 

uncd in the outo-mechonics collcd for caution

average lend level of 20.1 µg/dl thol occ 

towards further occwnulotion.
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Toe reduced lead observed in herdsmen was partly due to their regular diewy calcium

intake from cow milk. This was corroborated by the interview on the dictnry habit of

some representatives from the groups. 

Toe possible nre3 of exposure to lead by the herdsmen might be Lhrough the food 

chain. Analysis of the grasses al a common grazing area showed they contained lead. 

Discharges (effiuents) from car wash centres into streams form a pathYi11y for lead 

exposure. 
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rtGUlt£ 5.1: r110TO(;RAl'I I OP AN Atrf(l\lt CIIANIC ,1r110NINC rrrnot. mo�, A

Vt IIICI t tfr,'0£.Jl Rf.rAIR
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53 Lnictli or c:oatact with Lead hd Blood , -� �ln,t

The length of contact was ISSUmed I be theo number of )'Qr'S on the occupation.
Aautling 10 Anctor et al (1999) lead ' accumulates over • long period of lo"·-lcvel
exposure. This implied thnt blood lead level will always 

. .th. . nsc WI IDCrCl.iC m the length of
exposure simply expressed as the number of years on the job. Positive com:laiions "'Cl'C

observed between the number of years and lead levels in the rcplia,lcs showing

expo� effect relationship as sho"n in Tnblc 4.8 

S.4 Ptlrol sales condition and Blood Lead ltvds

In the first sample P collected during panic buying period, the mean value of IC3d 

wu 13.26 :!: 7.87 nnd in the so.mple N collected during nomui.1 s:i.les, the lc\cl was 11.28 

:I: 7.19 as sho\vn in Tobie 4.7. A genera.I drop in the Jc\clJ of blood feud wilhin II year 

could either be o.s a result of grodwu rcduc1ion of the feud con1en1S of petrol or rcduc1ion 

in  dose of lead intake \Yhcn the soles normalized. This \\US in line \viLh lhc obscrvu1ion of

Rabinowil7 nnd NccdlcmM, (1983) 1h01 a signiliC4111 com:lotion bcl"-ccn petrol s:ilcs nnd

blood lead level exist. 

S.S Nature of Occupation and the Blood Calcium lcvrl

I th th · -• ups Herdsmen hod the highcsl cnlcium lc\-cls of2l.41
n o rcc occupat1onw gro 

:I: 1.84 and 19.33 ± 5.61 in the srunplcs r nnd N rcspcc1hcly which could be rclolod to

,L_· • • . . , cd ,.__h co,v mill: (Nunu) and consumed dnily as
u;1r nulnlJonnJ habilS wl11ch con101n 11= 

,L d 4 28 11 conuu·ncd 120mg/100g of calcium (Pike 1979). The
"uown in Tables 4.5, on · · 

. than the PctrOI 011cndnn1S in both periods as
Aulo·mcchonics hod higher blood calcium 

• 

(1985) dc:crcase inlllko of csscntiol minCT11.ls
shown in Tobie 4.S. According 10 Rosen

b lion of lend. The normal blood calcium
such as iron zinc and calcium pronioics O sorp · 

' 
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level is  between 8.5 mg/di and I 0.5 mg/I, but 4.5 nnd 5.6 mg/di if ionized (Amherst, 

2001). 

5.6 Nature of Occupation and the Blood Zinc level 

Herdsmen had the highest zinc levels of 13.29 ± 3.02 llJld 7.57 ± 3.78 mg/I in

S111Dplcs P nnd N respectively nmong lhe three occupational groups. The Petrol oncndru:lts

had the least of3.13 :I: 0.69 nnd 2.40 :t: 0.63 mg/I respectively os shown in Tobie 4.5. The

level of zinc could also be affected by nutri1ional inlake but could also be os o rcsull of

cell 1oxici1y. Nonnal blood zinc level is bcn,= 10 mg/I ond 14 mg/I. Low level of zinc

in the blood influenced lead absorption and occumulotion (WHO, 1989; \VHO, 1995).

According 10 Clayton nod Clayton (1982), zinc prevents inhibitory effect of lead on

l). wnino lcvulinic acid (ALA) dchydrolllSC by inducing more synthesis of the enzyme for

,vhich ii is essential componenL The high blood zinc levels in the herdsmen could

account for their low blood lend levels.

S.7 Previous Knowledge about Lead and Blood Lead level

Surprisingly those thol hod previous kno,vlcdge of lead hod higher blood lend levels

t11an those that hod no knowledge of it. In sample P, the mean blood lead of those lllllt hod

knowledge of lend ,vns 16.54 :t: S.95 and for those ,vithoul the knowledge ,vns 11.16 :I:

6,27. The rcsull ,vns similnr in sample N as shown in Tobie 4.19. This indie:ucd thal the

knowledge hod no impact on the hnbit of hnndling leaded petrol. Although Poliulro

(1999) observed O positive impncl of knowledge of lead poisoning on rural residents, this

study sho,ved that the previous awareness of lead poisoning hod no impact on the

handling of lc:ided petrol. Those that hnd previous kno,vlcdge of lead also hod high blood

lead level despite that the 0wnrcncss of lead poisoning ,vns alluded 10 1986 coses of
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imported toxic fuel. Significant rellllionship wns not established bct\\'tCll the true 

meaning of lead poisoning and blood lead level as shown in Table 4.22. 

5.8 Educational Statw and Blood Lead 

Although there wns no significant rclolioosbip bct\\-een the educational anairuncnt 

and the blood lead levels, in the outo-mcchanic group, the mcon blood lend level of 

respondents with univcnity educatioonl struus was the highest in both samples with 

values of20.00 ± 8.49 and 18.00 ± 8.49 n:spcclivcly 11S shown in Tobie 4.23. l n  the petrol 

atlcnclnnt group, the mean blood lead level of respondents ,vith non fonna.J cducnlioonl 

SUltus was the highest in both samples P and N with volues of 14.00 ± 7.07 and 15.00 *

6.36 respectively os shown in Tobie 4.24. 

5.9 Rcl11tlooship between Blood Lead 1_0d Calcium

According to Dosumu et ol (2005), high blood lend occurred with low blood 

calcium. This study olso showed nc&ntive correlntions (r • -0.358, r • -0.123, r • -0.272 

and r = • 0.063) bct,vccn blood lcod and calcium in panic ond nonn11l periods olthough 

not strong as shown in Tobie 4.7.3. High colciwn level nnturolly reduces lead binding as 

,veil os posing inhibitory effects on it (Stephens & Woldron. I 975). This could account 

partly for the lo,v lead level observed in the Herdsmen. 

5.1 O Rcl2tlonsbip between Blood Lead and Zinc 

There ,vcrc negntive correlations bet\\'CCn blood lead and zinc 11S sho,vn in Tobie 

4.12. The strongest correlation \YI\S observed bet\vcen lend ond zinc in sample P ,vith r • 

.Q.693. Clayton and Clnyton (1982) observed that ot lo,v lcod level, there is o rise in zinc 

protoporphyrin level due to the tendency of zinc to prevent the inhibitory effect of lend

on 6-amino levulinic ocid (ALA) dehydrntose. This could be used to explain why the 
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blood zinc level in  the 11Uto-mechanic group was higher than those of the petrol 

attendants. Also. the total concentration of zinc nlooe \\"!IS not a good predictor of lead 

toxicity (IPSC. 200 I). The high blood zinc in the herdsmen could not be a rcsuJf of lead 

toxicity but of nutrition 

5.11 L<ad In the Blood or Herdsmen 

The study showed that the herdsmen hod lend in their blood despite their Lradilional 

life style and non-exposure to urban style of living. The presence of lead in the blood of 

some herdsmen indicated o certain level of exposure and called for further n:senrch for 

areas of lead contncL Car \YaSh centres were possible sources of lend into the food chain. 

The lo\v level of lend in the hmlsmen may be as a result of the diet. \Yhich included milk 

from cuttle. According to Pike (1979), the cnlcium content of fresh milk is 120 mg/lOOg. 

\Yhilc that of me:it is I Omg/1 OOg. Thnt is milk belonged to the group of food th:lt ore good 

sources of calcium \Yhile meat belonged to the modemtc:ly good sources and rice, poor 

sources of calcium (Pike, 1979). 

AnnJysis o f  water and plant samples from foma strcllm onen consumed by cattle 

gave the mean lend contents of 0.06 :J: 0.04 (mg/I) and 0.1 J:t., 0.04 (mg/kg) respectively. 

Though the lead level of ,voter ,vos )o\\'tr than the WHO recommended level of 0.1 mg/I. 

the pre.<;encc of lead in the fodders gro,Ying in and around the stream indicated 

bioaccumulation of lead und possible distribution through the food chnin. 

5.12 Food intake Habits of the Occupational group!!

from the Tobie 4.28. it \YUS observed thot the herdsmen consumed foods thilt arc

richer in calcium th.on the other occupnlionnl groups. Nunu is fresh whole milk wbllc Fum

· 
d • 1- f ·11c1. According to Pike (1979), fresh ,vholc milk contains more

IS a cnvo 1ve o m1 · 
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calcium (120 mg/lOOg) than fish (except snrdincs, 409 mg/100 g). Bc:cf con111ins 10 

ms/100 g of calcium. Calcium might have accounted for the low level of blood lead 

recorded in the herdsmen since it is known to either prevent the binding of lead or cbclllle 

it from the binding sites (Kerper&. H.inkJc, 1997). 
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CONCLUSIONS AND R£C0MM£NDATIONS 

5.13 CONCLUSIONS 

The study was to detennine possible exposure to lead by three occup:itional 

groups viz outo-mccbanics, pclrOI ottcndants and herdsmen in llorin \\'CSI LGA of K \W111

Slllte. Whole blood lead level as ,veil as calcium and zinc levels were measured. The 

follo,ving conclusions ,vere drawn based on the rc:suJts obtnincd from this study. 

>" The overage lend (somples Pond N) in the aut.o-mechanic group ,vas 18.94 

± 4.40 (Jlg/dl). Those of the pclrol attendants nod herdsmen were 12.85 ± 

3.17 o.nd 2.05 ± 0.22 (µg/dl) respectively. 

� The high level of lend in the auto-mcchnnic group wns likely due to the 

occupational features such os the sucking of petrol ,vith mouth o.nd hose, 

dissolution of grcasc from vehicle parts with bare hnnd and use of pclrol as 

hnnd ,vash as well as inhalation of exhaust. 

;> The petrol attcndonts ,vcre likely exposed to lead through vehicular 

c.xhuust, petrol vapour as ,veil os spills during orr-londing into the 

underground tan.ks nod filling of jeryco.ns especially when there was fuel 

. . 

cns1s. 

;,. Only nine of  U1e herdsmen bad blood lend level undctcclllblc. the others

sho,vcd evidence o f  exposure to lend. 

;,. The general dccrcnse in the feud levels of nil the groups might be due 10

dirrercncc in soles condition bccouse the lirst set of blood somplcs "'ns 

collected during paruc buying period while th.c second was collected during 

normnl condition of sales.
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;. Blood lead 20-30 µg/dl indicated that regular exposure \\'3S occurring. 

)" Blood lead less than 0.5 µmol/1 (10.4 µg/1) is desirable. 0.72 µmoJ/1 (14.9 

µg/1) whether in less than I O years or aduh is a notifiable dise3sc 10 medical 

officer and 1.9 µmol/1 (39.3 µg/1) requires chelation. This showed that lllllllY of 

the auto-mechanics and petrol anendnnts had blood lead at notifiable levels and 

could become high risks. 

5.15 R£CO�l?tl.ENDATIONS 

some intervention can be employed lo either reduce or completely elimirulte 

exposure lo lend from petrol source. 

I Educating the professionnls whose jobs arc !coded petrol rcloted on lead awareness and 

handling of leaded petrol is nccess:i.ry ond could be as follows: 

(o) Handling of fuel (leaded petrol) by refraining from

i. use of eontoiners such os plastic kcg.s to CIUT)' it from one place lo another

ii. use of mouth and hose to siphon fuel from o storngc which oncn IC(lds to

accidental ingestion of the fuel or its vapour. 

iii. direct/ intentional opplication of petrol to fresh ,,'Ounds as First· nid.

iv. personal hygiene required by ,vashing their hands prior eating while at \\'Ork. 

(b) Tiic kno,vledgc on the hcnlth implications of ingesting lead ,viii improve their

handling as \\'CII us application of leaded petrol. 

All contoincrs tbnt ore used previously for petrol should not be used for any other 

household use. High phosphate detergent or S - 8 % trisodium phosphate should be used 

to \\':ISh them if they must be used 
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(b) Exposure to vehicular exhaust during servicing or repairing or rcfueling of vehicles.

Since this type of exposure is inevitable nnd difficult to tolJll.Jy prevent, the occd for

reduced exposure should be the main focus \lihich could be on the enforcement of gas 

mnsk while nt work. 

(e) The use of hand gloves \Yherc direct hnnd contact ,vith leaded petrol is ineviUJble and

the subsequent cleaning with soap or preferably detergent before eating. The usc of apron 

\vill nlso reduce exposure from splo.shing.. 

Since panel-beaters are always at a close proximity to mechanics. the usc of fncc (gns) 

mnsk is ncccssaIY for nil profcssioonls to protect them from C.'l(posurc through aerosol 

during spraying. The gns mns k will also reduce exposure from exhaust. 

2. Food intake: Regular os well ns balanced diet is necessary 10 reduce lead absorption

since lead is fast nbsorbcd on empty stomnch. The impliauioo ,vns obvious in the blood 

lead level of the herdsmen nnd their dietruy pnuem. which conUJined more calcium, 

obtnined from Nunu (fresh co,v milk). 

J. Drastic reduction in the fended petrol supply os ,,i:11 os regular screening of the lead

level o f  imported fuel. Reduction of rickety vehicles by crcnting opportunities for new 

ones. 

4.Tollll replocernent of leaded petrol ,vith unlendcd one despite its higher cost. There 

should be a bill ent1c1ed 10 back it because the pron1isc of Introduction of vehicle that can 

use absolute spirit ns fuel ,vilJ nlso help to reduce lcoo pollution. 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



158 

S.Finally, Government should ensure regular supply of fueJ because shortfalls in supply

always result in panic buying ,vith the use of jerry cans/plo.stic containers nod also 

ensures total phase out of leaded petrol (Punch 2004 in appendices I and n ). 
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5.Finally, Government should ensure regulnr supply of fuel bcaiusc shortfalls in supply

always result in panic buying with the use of jeny c:inslplastic containers and also 

ensures lotnJ phase out of leaded petrol (Punch 2004 in appendices I and U ). 
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Ethical Consideration 

(I} Confidentiality ofOaLa 

Tbe respondents \\'Crc 11SSurcd of obsolutc conlidcntiolily of all infonnation oblllined 

from lhem. 

(2) Statement of translation of protocol to local language for ensy communication

The content of the questionnaire ,vas interpreted to the illit.crate respondents.

(3) Beneficial to pnrticipnnts

The participants ,Yerc infonned of the benefits oftrcntmcnt if they ,vere found 10 have

high blood lead level. 

(4) Non- maleficent to participnnL They ,vcrc assured ofno injury in the course

of participating 

(S) Right to declioe/,Yithdro,Y from study without loss of benefits. The participants had the

right to dc:cline or ,Yithdro,v durinc the study
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APPENDLX I
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APP[Nl)[X If

Nrws P:aptr Publlca1ioo lilltd fmporttd Pe1-1 • d • u as 1ngrrou1
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l 'Imported petrol Js dangerous'
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APPENDIX Ill 

BLOOD LEAD LEVELS IN RELATION TO ZINC AND CALCJUM ArtfONG 

SELECTED OCCUPATIONAL GROUPS IN ILORIN WEST LOCAL GOVERml�T 

AREA OF KW ARA ST A TE, NIGER.IA 

Dear Respondent, 

I on, Mr. Siddik Suloimon Oba, o postgroduote student of the department of 

environmental heath, University of lbadan. I nm conducting rcseorch project on lead in 

lhc blood ,vilh o focus on exposure through gasoline (petrol froction) or cxhnust gases 

from combustion engines. 

Lead is o poisonous, harmful metol. ,vhich is vostly distributed in air, dust, wntcr, soil, 

food nnd in mooy objects that ore extremely bcnclicinl to man .  

Kindly nns,,-er the under listed questions to the best of your knowledge and DI the some 

Lime, I om assuring you thnt your nnswers ,viii be trcoted ,vith utmost conlidcntiolity. 

I lhnnk you in odvoncc for onticipotcd coopcmtion. 

LOCAL GOVERNMENT AREA .................. CODE ............................. . 

HOUSE NO ................................. STATION/WORKSHOP NO ................... .. UNIV
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SECTION A: SOCIO-DEMOGRAPHJC INFORMATION 

I. Gender. Mnle c J Pcmnle I I

2. Age ................... Years 

( 3. Occupation:

I. Auto mechanic I I 

2. Petrol station auendanee ( J 

3. Commercial driving I I 

4. Fulani herdsman ( I 

5. Painling/Spraying ( J 

6. Panel beating/Welding c J 

7. Rc-,viring/Bnttcry charging I I 

8. Others (specify) ................... 

4. ethnicity:

I. Yoruba ( ) 

2. lgbo ( J 

3. Hnusa ( ) 

4. l;uJnni ( ) 

5. Olhffl (specify) ···················

5. !vlnrital Status:

I. Single ( ) 

2. Mnrricd I ) 

). Divorced ( J 

4. Scparotcd ( ) 

5. \Vidower ( J 
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6. Religion:

I. lslnm ( J 

2. Christianity ( J 

3. Tradilional ( J 

4. Others ·················· 

7. Highest level or education nu.nincd:

I. No romuu education ( J 

2. Arabic education ( J 

3. Primnry education ( J 

4. Secondnry education
c i 

5. Notional Certificate or cducolion 
c J

G. Polytechnic c J 

7. University
( ) 

8. Others (spceiry) ......... ................... 

LEAD CONTACT FROM OCCUPATIONAL ACTIVITIES 

8 1 lo,v IJlllllY ycnr.1 have you been on the job? 

V Cffi ••.••.••...••.•••..•....

9. Do you degrease (wash owuy grcose) ,vith petrol?

I. 

2. 

Yes 

No 

c >

c J

I O. When de grc.nsing machine parts. which of the rollo,ving methods do you use? 

I. ()ore bond 
( J

2. llond gloves < l

3. /\ 1001 ( l
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4. Others (specify} ................ . 

11. I low often d o  your hands come in contact with petrol in 11 week?

I. Once ( l

2. T,vice 
( l 

3. Thrice
[ I 

4. MMy times c l

12. Do you clean/ wash your bnnds before you eat while ot work?

I. 

2. 

Yes c l

No c 1

13. 1-lo,v often do you clcnn/wnsh your hnnds before enting nt ,vork?

I. 

2. 

3. 

Ahvnys C l 

Occnsionolly/sometimcs C l 

Never ( ]

14. When there is need for you to clcnn/wo.sh your hnnd.s before you Cllt, whnt clconing

method do you use?

I. \Voter only ( I 

2. \Voter \\1ith soap [ l 

3. Water ",jth detergent [ I 

4. Dry clconing ,vith cloth [ I

s. Others (specify) ..................... 

IS. \Vhen there is need to use petrol n.s II solvent 10 dissolve out grease from nny part under 

repair. by whot means do you remove the petrol from the vehicle? 

l • Suck out "ith mouth ( l
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2. 

3. 

190 

Mechanical suction pump ,..c ---.1 

Others (specify) ························ 

Assuming that you use mouth to suck out the petrol, bo,v do you remove 

the traces of the pctrol lcfl i n  your mouth? 

I. Mere spitting out
( ] 

2. Rinse with ,,,atcr I I 

3. Use a mouthwosb c I 

17. \Vhen you buy petrol for use. do you use JcryCllllS or other coniainc�?

I. Yes

2. No

c I 

c I 

18. \Vhnt do you do to such conlllincr ufler use?

I. Discord

2. Use ror \\-Oler

3. Use ror kerosene

4. Use for other purposes

( I 

( ) 

( I 

( ) 

19. If there is o.ny need to use the conto.iner for wntcr, ,vhnl prior treatment (cleaning) do

• 

you give to it? 

I. Rinse with cold ,wtcr

2. Rinse with hot w11ter

3. \Vosh ,vith ordinary soap

4. \Vosh ,vith detergent

( ) 

( J 

( I 

( J 

20. \Vbile at work, arc you oficn c.xposoo to exhaust from automobiles?

I. Yes I I 
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2. No ( ] 

21. 1 lo,v often arc you exposed to exhaust?

I. Occasionally
( J 

2. Ahvays ( ) 

22. Do you know lhcrc i s  a metal lead, ,vhich i s  different from lead in pencil?

I. Yes

2. No

c l

c 1 

23. Hove you ever heard lhat such mctol lead is present in petrol?

I. Yes

2. No

c 1 

c l

24. \\/hot is your source ofinformotion?

I. friends

2. Ogo (mBStcr)

3. Newspapers

4. Others (specify)

HEALTTI KNO\VLEDCE 

c > 

( ) 

c 1 

·················· 

25. 1 lnvc you ever heard about lc:id poisoning?

I. Yes

2. No

26. \Vhat in lend poisining?

( J 

( J 

I. It is O diseases thot is ossocinted ,vilh high level oflcod in the body C 1

2. A disco.sc3 th:it i s  ussocintcd ,vilh Obsity. c 1

J. A discnse 1hnt is associated ,vilh high blood pressure. c

4. 0 disc:i.sc of the lung. C) 

I 
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27. How do people get lead
. . po1SOruog?

I. infection from certain d" ,seasc

2. Smoking

3. Hereditary

4. Food

5. Don't kno,v

192 

( ) 

( 

) 

( ) 

( ) 

( ) 

6. Others (specify) ·······················

18. How often do you have the follo\ving cxpcric.necs (tick V )·•

Ahvnys At times R11rely Nc\'cr 
Conditions 
llcadnchc 
Oiuincss 

lrritabilitv 
H011cm""' 
Con�ulsion 
Constin.,tion 
Genmil wcnkncss (L,cthnrnv) 
RcstlC1mCSS 
Loss or �lcmorv 
Hicli blood orcssure 
others S....,.ifv ..... 

29. I love you ever been told 10 go on bed !\?SI by o doctor or hcollb worker?

I. Yes C J 

C .J 
2. No 

30. I low many times hove you been on sick leave or bed rest in the losl 3 months?

I. Once

2. Twice

3. Thrice

4. Mo.ny limes

C J 

C J 

C .J 

C J 

-
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\1/bctC do you go for care when you have the experiences I Y.ill list 10 you now and ho")I. 

often (use the table below). 

I lospital Patent Self llow often 
Medicine Traditio Medic:uio AIY.'DYS OcaisioConditions /Clinic 
vendor nnl n nallv 

Headache 
Oininess 
lrritnlion 

Hot tcm • 

Convulsion 
Constioation 
General 
wenkness 
Restlessness 
Loss of 
Mcmorv 
lligh blood 
oressurc 
Olhcrs 

Specify ..... 
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APPE1''DIX IV 

QUf.S'TlONAlR£ ON DIET.ARY PATTERN (24-IIOUR D 
Su 

JETARYRECALL)OFTTIE 
Wf.CTS 

An�ter lhe �olJo,ving questi�ns to the best of your kno"lcdgc: 
(low many umcs do you eat m o dny 

(i) Once { ) (ii) Twice { )
(iii) Thrice { ) (iv) More than three { )

Which meal do you miss in a day 
(i) Drcakfo.st ( ) (ii) Lunch ( )
(iii)Oinner ( ) {iv) None ( ) 
\Vby do you miss it? 
(i) Yes ( ) (ii) No { ) 
Please lick 1hc food commonly consumed in rcspccl to breakfast, lunch and dinner. Tick

"here appropriolc, 

FOOD BREAKFAST LUNCH DINNER 

Yorn 

Pounded vwn 
Amola 
L:tfun 
Fufu 
TU\t,'O 

Rice 

Gari I :,ba) 
Plantoin 
Sou--rOlcro) 
Souo ·v cuctnblc) 
Soun Gbeoiri) 
Fish 
Meal 
Chicken 

Dread 

Snacks 
Fura nnd Nunu 
Nunuonlv 
Others (spccif vl 

•
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FOOD FREQUENCY : Kindly lick I.he appropriate time(s) the food bclo\Y is tnkcn.

rood 
Every day Ac lease thrice A weak Twice a weak On« a 1''Clk

YBm 

Pounded • 
;\Jll31B 

Lafun 

FuFu 
Tuwo 

Rice 

Gari''' •I
Pbnt.ain 
SounlOkro) 
Souo (Vc1>ctable) 
Soun Gbc:1>iri) 
fish 

Meat 
Chick.en 

E•• 

llread 
S11.litk.s 

Fur.i ond Nunu 
Nunuonly 
Others ( <Tlt'Ci fv' 
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