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ABSTRACT

Auto mechanics are occupational exposed to high doses of refined petroleum product which are known to contain
considerable amount of polynuclear aromatic hydrocarbons. These compounds congtitute great health hazard. In
this study these exposed subjects and other unexposed subjects were screened for unmetablized PAHS. The study
was carried out using Gas Chromatograph coupled with Mass Spectrometry Detector and the identification was
based on retention time match and mass spectral match against those of standards. 25% of the exposed subjects
were found to contain one polynuclear aromatic hydrocarbon or the other while one out of eleven unexposed
subjects contains polynucl ear aromatic hydrocarbon in their blood sample. The PAHs detected include anthracene,

naphthalene and fluoranthene.

INTRODUCTION

Polycyclic aromatic hydrocarbons (PAHS) area
widespread class of environmenta chemica pollutants
composed of two or morearomatic rings. They area
component of crude and refined petroleum and coal.
Over ahundred PAHs have beenidentified and these
usually are found as complex mixtures. PAHs may
also be generated as products of incompl ete combus-
tion processes such asforest firesand vol canic erup-
tiong3. Anthropogenic sourcessuch asindustrial pro-
duction, transportation and wasteincineration generate
significant levelsof PAHS34. Theeffects of PAHsoN
human health have been of major concern®¢, PAHs
areknown to betoxic”%. They are acutely lethal in
concentrations of afew ppm and chronically lethal in
sublethal concentrationsin ppb™-2, Toxic effects ob-
served dueto PAHsinclude decreased body weight,
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enlarged liver with cell oedemaand congestion of the
liver parenchymaand inflammation of kidney cellg%.
PAHs have been found to causereproductivetoxicity.
PAHscan affect femal efertility by destruction of oo-
cytes. Devel opmentd toxicity such asembryol ethdlity,
reduced fetal weight and maformationshavebeenre-
ported in responseto some PAHS. A series of stud-
ies have been conducted on thereproductive and de-
velopmental toxicity in human. Thesewerecarried out
inseverd countriessuch asUkraind™, United States?®,
Poland*”, Czech Republicd®®. Severd studieshavedso
shown thecarcinogenicity of PAHS*%1, They havebeen
implicated ininducing lung, skin, stomach and breast
cancer.

PAHSs enter the body through avariety of ways.
They enter through thelungs, whenthey arebreathedin
ar that containsthem(usudly stuck to particlesor dust).
Drinking water and swallowing food, soil or dust par-
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TABLE 1: Biodata of thevolunteers

Sample Sex  Age(years) Marital status  Location Occupation Period of exposure(years)
al Male 32 Married Satellite town Pand beater 11
a2 Male 35 Married Satellite town Motor mechanic 18
a3 Male 44 Married Satellitetown ~ Motor mechanic 20
a4 Male 25 Married Satellitetown ~ Motor mechanic 2
ab Male 27 Married Satellitetown ~ Motor mechanic 7
ab Male 29 Married Satellitetown ~ Motor mechanic 7
ar Male 55 Married Satellitetown ~ Motor mechanic 30
a8 Male 37 Married Satellitetown ~ Motor mechanic 20
a9 Male 25 Single Satellitetown ~ Motor mechanic 2
al0 Male 25 Single Satellitetown ~ Motor mechanic 12
all Male 29 Single Satellitetown ~ Motor mechanic 22
al2 Male 40 Married Satellite town Vul caniser 25
al3 Male 20 Single Satellitetown ~ Motor mechanic 4
al4 Male 42 Married Satellite town Motor mechanic 23
al5 Male 38 Married Satellite town Motor mechanic 8
al6 Male 33 Single Satellitetown ~ Motor mechanic 14
al7 Male 21 Married Satellitetown ~ Motor mechanic 5
als8 Male 33 Married Satellitetown ~ Motor mechanic 15
al9 Male 17 Single Satellitetown  Motor mechanic 1
a20 Male 20 Single Satellitetown  Motor mechanic 1
bl Male 25 Single luth student 0
b2 Male 23 Single luth student 0
b3 Female 21 Single luth student 0
b4 Female 22 Single luth student 0
b5 Female 22 Single luth student 0
b6 Female 26 Single luth student 0
b7 Male 25 Single luth student 0
b8 Male 22 Single luth student 0
b9 Female 26 Married luth student 0
b10 Male 22 Single luth student 0
b1l Female 20 Single luth student 0

tidesthat contain PAHsare other routesfor these chemi-
calsto enter the body, but absorptionisgeneraly dow
when PAHsareswalowed. PAH can enter thebody if
the skin comesin contact with soil that containshigh
levelsof PAHsor with productsthat contain high level
of PAHssuchascrudeoil and refined petroleum prod-
ucts. Therate at which PAHs can enter the body can
be influenced by the presence of other compounds.
PAHscan enter al thetissuesof thebody that contain
fat. They tend to be stored mostly inthekidney, liver
andfats. Smaller amount are stored in the spleen, adre-
na gland and ovaries. PAHs are changed by the body
into different substancessomeof whicharemoreharmful
thantheorigind PAHS.

Inthisstudy wetried tolook at aclassof individu-
alswho areoccupationally exposed to PAHsto seeif
therearetraces of unmetabolized PAHsIinther plasma
The subjectsin thisstudy are auto mechanicsin based
in Lagosareaof Nigeria. Thisset of peopleare very

much exposed to petroleum product (which contain
considerableamount of PAHS) asresult of their work.
The study was carried out using GC-M Swith NIST
library facility to enabletheidentification of PAH com-
pounds beyond thosewhose standards are available.

EXPERIMENTAL

Subjects

Thestudy wasaquditative screening of 31 hedlthy
adult volunteersresdent inthecity of Lagosin Nigeria
Thevolunteerswere of two categories. Thefirst was
made up of subjectsthought to havelittle exposureto
PAH contamination. Thesewere students of the Uni-
versity of Lagos, whose ages ranged from 20 to 26
years. They were 11 in number made up of fivemale
and six female. The second category was made up of
subjectsthought to have greater exposureto PAHs as
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aresult of their occupation. They mainly work asauto-
mobile mechanicsor related profession. They havea
lot of contact with petroleum productswhichareagood
source of PAHs. They wereall adult men of agesrang-
ingfrom 17 to 55 years. Their yearsin the occupation
and hence exposureto PAHsrangesfrom 1to 30 years.
They are 20in number. TABLE 1 showsthe subjects
and someof their characteristics.

Blood collection, processing and storage

Threeml of blood weretaken from an antecubital
vein of each of the volunteersusing 5ml syringesand
weretransferred into labeled heparinised samplebottles.
The samplebottleswereimmediately after blood col-
lection placed into acovered ice container to protect
the samplesfrom heat and ambient light. The blood
samples were then centrifuged at 10,000rpm for 30
minuteson RPOO0 Centrifugeto obtaintheplasma. The
plasmafrom each samplewasthen separated from the
wholeblood and stored in tightly capped vidsat -4°C
until ready for use.

Chemicals

All solventsused were of HPL C grade or reagent
grade. HPL C grade Dichloromethane was obtained
from Sigma-Aldrich laboratoriesGmbH, Seeize, Ger-
many. Heparin 2500 I.U. was obtained from
Choongwae Pharmaceuticals, China. Sodium Chloride
|.V. Infusion B.P. was obtained from Unique Pharma-
ceuticals, Lagos. A PM-525A EPA method 525 PAH
mixture(comprising of 13PAHsnamdy: acengphthylene,
fluorene, phenanthrene, anthracene, pyrene, benz
[a]anthracene, chrysene, benzo[ b] fluoranthene, benzo
[K]fluoranthene, benzo[ g pyrene, benzo[ ghi] perylene,
dibenzo[ a,h]anthracene and indeno[ 1,2,3-cd] pyrene)
was obtained from Ultra Scientific North Kingstown,
Rhodes|sland. Methylated Spirit B.P. was obtained
from Nino Pharmaceuticalsand Chemica Company
Ltd, Lagos.

Samplepreparation

The plasma samples were thawed at room tem-
perature. PAHswere extracted from the plasmaby the
means of liquid-liquid extraction using high purity
Dichloromethane. The apparatusfor thisconsisted of a
25ml volumeseparaing funnd mounted onaretort sand.
The separating funnel wasthoroughly washed and dried
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over nightinamufflefurnacea an e evated temperature.
Prior to use the funnel was rinsed vigorously with
dichloromethanefor severa minutes. Thiswasremoved
and alowedtodrainand dry completely in fume cup-
board. Theplasmasample(of lessthan 3ml) wasmixed
with 5ml of dichloromethane. Thiswas shaken vigor-
oudly for 2minutesand allowed to separate and settle.
After 10minutesthe organiclayer wasremoved and the
processrepeated with theagueous|ayer twice. Thethree
portionsof theorgani c phasewerecombined and evapo-
rated to 1ml volumeusing arotary evaporator.

Chromatogr aphicinstrumentation and condition

Theanalysiswas carried out on aHewl et Packard
Gas Chromatograph coupled to mass spectrometry
equi pped with an autosampler and a30m 0.33id DB-
5MSfused silicacapillary column. Chromatographic
analysiswasrun and interpreted with aChemstation
for GC/M Sfor Agilent TechnologiesrunningonaDel
computer withWindowsNT. Helium wasused asthe
carrier gasand the column head pressure was main-
tained at 10 psi to give an approximate flow rate of
Iml/min. Theinjector and transfer lineweremaintained
at 290°C and 250°C respectively. All injection volumes
were 1ul inthe splitlessmode. The column tempera-
turewasinitialy held at 70°C for 4 minutes, ramped to
300°C at arate of 10°C/min, then temperature was
held at 300°C for 10 minutes. The mass spectrometer
was used in electron ionization mode and all spectra
were acquired using amass range of m/z 50-400 and
automatic gain control (AGC).

RESULTSAND DISCUSSION

Most of the PAHsinthelist of 16 priority pollut-
antswere not detected in the sampl esof these exposed
subjects. The PAHsdetected areshowninfigure1and
are anthracene, naphtha ene and fluoranthene. These
wereidentifiedin the case of anthracene and naphtha-

Figurel: Thechemical structuresof anthracene, naph-
thaleneand fluoranthener espectively (thedetected com-
pounds)
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leneby acombination of retention timeand mass spec-
tral match which corroborated withthe NIST library
software attached to the system. For want of standards,
fluoranthenewasidentified by themass spectra match.
Therewereanumber of alkylated PAHsand very long
chain aliphatic hydrocarbons detected too but thisis
not thefocusof thisstudy.

It is assume that most other priority PAHS have
been metabolized sinceitiswdl knownthat PAHsnever
occur aonebut occur asamixtureof individua PAHSY,
Among the exposed subject only 25% of the popul a-
tion wasfound to contain one PAH or theother inits
unmetabolized formintheir blood. Thesamplesfrom
thisgroup of subjects(ie auto mechanics) were coded
‘A’, the PAHs found in them include: fluoranthene, naph-
thalene, and anthracene. FHuoranthenewasfoundinthe
blood sampleof thesubject A, Naphthaenewasfound
intheblood sampleof thesubject A, | Anthracenewas
found in blood samples of subjectsA , A ,andA .
For the second group of subjectswho are supposed to
be unexposed anthracene was detected in the blood
sample one of the subjects namely sample B, even
though thisisleast expected.

Thisresult supportsvery much earlier findingsthat
PAHsare metabolized in the body!?!. Dueto theindi-
vidual differencesin genetic makeup therate of me-
tabolism varies from person to person asthereisno
particular association (such asage or number of years
of exposure) linked with the subjectsthat contain PAHS
in their blood. TABLE 2 shows the distribution of
unmetabolized PAHsin the blood samplesof the sub-
jects. It may be worth noting that in al the samples
from the subject many PAHs metaboliteswereidenti-
fied but tolesser extent inthe samplesfrom the unex-
posed group. Figure 2 and 3 compares the years of
exposure with PAH detection and age of subject and
PAH detected respectively.

A lot of epidemiological studieshave been con-
ducted on workers exposed to heavy load of PAHS
especidly thoseworkingin coa mine, asphalt works,
foundries, duminium smdting etc. Eventhoughthecon-
centrationstowhich theseworkersareexposedto are
not clear, increased risk of lung cancer was observed
among theworkersg?4. Partanen and Boffetta®! also
observed increased risk of lung tumorsin both pavers
and roofers. Tumorsof the stomach, bladder and skin
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Figure2: Comparison of year sof exposureand PAHsde-
tected

Figure3: Comparison of ageof subject and PAHsdetected

TABLE 2: PAH distribution in samples
Period of

Sample Age (years) exposur &years) PAH present
Al 32 11
A2 35 18 -
A3 44 20 Fluoranthene
A4 25 2 -
A5 27 7
A6 29 7
A7 55 30
A8 37 20
A9 25 2 -
A10 25 12 Naphthalene
All 29 22 -
Al12 40 25
Al13 20 4
Al4 42 23
A15 38 8 -
A1l6 33 14 Anthracene
Al7 21 5 Anthracene
A18 33 15 Anthracene
A19 17 1 -
A20 20 1

and leukemiawere a so observed. Increased mortality
from lung cancer hasbeen observed cons stently inmany
studies of foundry workers?l. Increased risksfor lung
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cancer were found in several studies of workers ex-
posed to diesdl exhaust??”). Therehasbeenanincreased
risk seenfor workersin severad other occupations, which
haveexposureto PAH. In XuanWel, located in Yunnan
provincein China, mortality ratefrom lung cancer was
found to befivetimesthe Chinesenationa averagees-
pecialy amongwomen. Thiswascorrelated to theuse
of ‘smoky’ coal as fuel (medium volatile bituminous coal
with low sulphur and high ash). Further studies by
Mumford et d .1 attributed thisto high level of PAHSs
intheatmosphere asaresult of the use of this ‘smoky’
cod.

From thisfinding and further extrapol ation based
on numerous previous studies, auto mechanics could
also betagged occupationaly exposed to PAHswhich
have adverse health effect. Future studieswill look at
the metabolites and many other cancer biomakersin
the blood sampleof these exposed subjects. It isworth
noting that PAHs are ubiquitous® hence other source
may contribute to theamount of PAHsintake, asthe
findingsreved edin the case of occupationally unex-
posed subject which gave positiveresult for PAHsIn
theblood.
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