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ABSfRACT

i.Jri-y hu$an sanpies cf sca:p l-rdr.I ar.i '-Ee'-n

viere col I ected tc repre-c€n'- the $eir€iti ; tpu r at-:on 1n

Al€xani:-:,: ciu::.*rg /'\.F:::, 1.9E6. The H€r-ohr:i :i rirp:es e.rer€

in11ero.i. 13ed 1n s!rcng acld to colivert ner:rrrl" -eac and

cadnl|J!n corrtenE tc, f ree lncrganrc cati,rrjs. EoIh cadrnrum

and -eaci were det ermined by itcn: :: ilsorp.--,J:.

spectropi'rotc!net.ry, nitrf" r0eraur]' was ti,easurec. Js-ng

:1.n.1^ :hcrarr,il^d ch6^tr^-h^ r-,-ri 5l=-^t*---. F ---n spectr:Fi:a!ctEeLry w:r:t tt 3!:e jegs

attach$enr,.

Mercury -eveis ii the forty l:a:.r s:npies var:eC

in Ehe ranEe of 0.218 to ?.9 lrS/$n {13 f Ql.d) , whiie the

levels in the t.eeth samples were Ir the::trge of 0.060 to

5.019 irg/grn ( 84 fold) . In hair sampies, the Level of

lead ranged fron 5.54 ro i9.39 ug./gm i:l.lfo1dt, whrle

cad.rrium was rn the range of 0,45 to 1 . 6 ilg,,gn ( 3.6 f old) .
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In te€th saoples, lead Ha6 rD tbe range of {.51 to 32 .0

ttt /jF 17 foldl, vbile cadrr.ul Has 0.255 to 0.960 vg/g\ 14

foldl. Ttrese variatroas nrght be attrlbuted to

dlfferences in occupatronal exposure, age and tyPe of

profess:.on. Besides, tbe three heavy letal.s vary in

therr input &agialtude rn tbe envlrcnnent.

r}TTRODUCTTON

lhe thlee heavy Ee:a:s ner.ury {H9), ,lead iPb)

anC c*j.rriun I Cc'i Bre :€tatnEC. brracculuidied and

b:-n:;n: f:ed rr huo*n !.c:y. They ie:rd ti) replac* calcrun

ln botles, and i.i'ie genei-al sl<eieton {Grcss" et riil.. , 19?5

and 3a:"::i, lrl5: . re(:er.t:y --:?i-e .1as :een an ]r.:.t-eas:ng

:.iiifireSt. tn is:lq i:a:r a:i deCldUl"ts'-;e!h aS ,] 3-!Onlt:iI:

r'.ir el'':!-Oil5-,e]1i:.3; a;:.ie;:l. l39:c3r tr-aC? eje$en: r,jE:abol tsm

3r..! ;jr':,{:rCt ive }ec:i:R€ slrii€s r SHCr , :915 axc S!eI:r:o3uT ,

.nr;. The i.:si..i::rrr:d'n ef me.!c,.i;"/ beEweer iiri:r a:iC

r-. . i :.r:nd tl f ...1"cr. s .:r;:st6,r-+- ra::- :;t pef,F:rr :rxp__-ed

TIE rati$ )i ha:l Li, bl cr;:

ca.,ric:er::at1cfls has r*cse ,"o 21): I {WHC, 1916}, O'3:i.ei:, *t

i-: , :9i]0 i . rep()rted thi! tf.e iud:r:iEy ::f le::i l:t i-.Jod..,

3.1ne i,.:'Icte35€r; Hl-tl', ig€ uF tc eile f ortl', TLerr:f cre, :!
*a-{ -suggested Eiat !lr€s€ r.€avy ::*tais tiiE, pb anitl :d 1 can

be d: t+cted anC ocn:.l*: r*l rn :.he *:aip ha:.r atct tn the

!e€th of untdentifred genelai pspulatlcn rn l.Iexfindria as

a neasri.tre of body burden.
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HATERIALS AND HETHODS

Forty samPLes fron both scafp hair and '-eeth of

the unldentlfied general Popuiatlon 1n i"lexandrla ;*ere

collected 1r: Apr:!, 1988 fron dental c.Lrnlcs and barber

shoprs . The weighed sanpfes we!e dl'gested i'rlth

concenir-ated nitric acici using the me't.:hod of olen and

Gjerdrr,gen (i9??). The digested sanpies were frl!ered to

rerno'/e .any ]nsclub1e nater:als. The f 11trE:e was Cj. luted

wi.th deronr:ed hra!er. TJ:e ainounE.s o! l"eai and cadniunt

r{e::e deter:ntned acccrorng t3 Zlnterhcf e:,", et al.. i 19r1) ,

1n th:s soiutiorr by atoDlc abssrptror. spectrophctcrneler

(sbrmadzu, L:AO-5-r0*1. 1) tarith the arr-a:etylene flame.

The total mercury was iietermrned usrng a Varlan atonic

absorptron spectrophctouieter with a flameless attachment,

Hodel A.A.l.l5.

RESULTS AI{D DISCUSSION

Heavy Hetals Levels lLt!.lr Sanples

Scalp hair 1s recognj"zed as a metabolic end

product that incorporates elements t-nto its structure

during the g:'owth process. ft is also a stable natertal

that 1s readlly collected fron indlviduals and can be

analyzed for trace elenentgcontentsby sensrtive methods,
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Table I presents the levels of nonitored lercury 1D scalp
halr saBples. The saDpled indivrduals belong to the
general popuratron inhablting Alexandrla. There 1t a

wrde range of variatl.,n between the different lnillvlduars
whrch reflects the vartatlon Ln background exposure, age,

food habits, and type of profession. ?he harr Eercury
cantent ranged b€tween O.2lg to 2.90 Fpo. According to
ie:-v:s, g! 91. (19??), the recorded levels of ner:cury are
s !!ril ar t6 those reccrded tn ehe Canadran general

Fopultsti3rr whlch was shown tc be ln the range of o.2g to
3.5 ppn rl rural pcpulatlons and 0.:{ t.5.4 ppn ln urban

populat:on6 rn :9?6. lhe h'HO reccnnerrcied 1:.611ts (19g0)

rn ocr:upatlonai expcsure Lo heavy me:ais, conslderred tbat
lhe accepted Level in harr wtl I be i,,ithin 5 ppn of
mer:ur-y. gtgher levele of mercu::y rn n€1r are expected
tc r€ach 20 to 50 ppm or highe:.:.n popu:.:tlgns consurnlng

flsh heavli-v pcl"lutee wlth rn€rcur! iNonui-a, :96g and

:n F.lexai:dr:.a:egtrn there ai.e two

nain indllstrles rn whrch Ehe polei:::ai of exposure of
wc::iitrs t? leavy ievels r:f rcercury i, e:Kpected. These

are r.n a plant that nanufa,:Eurs chjorine anci sodiusr

hydroi:rde, 1n the electroiysls of sodrun chlori.de, and

the eiectroDrc plant. for the manufacture of aercury bulbs
and i. amps .

Table i al60 presents the ievels of lead and

cadmium ln the sa'e group of sanples. The levers of lead
ranged between S.54 to 19.3g ppn wlth an averaqre of
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?able I

Hair uercury, lead and cadainr levels (ppn) in general

populatioD fror Alexandria'

I Sample
I No.

8
9

tv
11

TZ
I'
I'

15

LI
18
'lQ

zv
4L
11

t3
z9)\
26
al

t>

?1
tt
33
34
35

38
39
{0

0.781
o.454
0.3{5
0.599
0.410
0.400
0.218
0. {18
0.4{0
0.550
0.933
0.653
1 .011
0 .833
0.900
0.500
0.333
0.560
0 .583
0.599
0.{11
0.583
0 .500
0.65-1
n ?i?
0.450

2.900
0 .700
0.411
0.400
0. 500
0. ?00
I .200
0.400
0 .700
0.533
1.{00
1.000
0.;i0

11.0?
12 . {5
9.69
9 .69

r2 .46
L3l
9 .69

16 .52
8. 31

11.08
12.46
6.92
o (o
tt..:r
5.5t
9 .69

12.{5
5.54
I .69

b.az

9.69

J.t.uu
9.69

a Eq

13 . e5
l2 .45
12 .46

9 .69
r.3.85
12. {5
12. a5
11.0S
17.99

r,0
0. 64
0.918
0.81
0.78
0.82
0. ?6
0.58
0. s8
0.45
0. ?2
0. 66
0. 8{
n a,
0.50
rJ. att
0.84
0.?8
0. ?2
0. 90
0. ?8
u. tz
0 .84
0 .8{

0. {8
0.78

Heavy netals conceDtratlons ug/gn barr
Hs --Fil------cd-

I
I
J
4

6
1

0.84
0. ?8
0.8{
n((
0.8{
0 .56
0.78
0.54
0. ?8
0. ?8
0.78

i Hean
rtsD 0.679

t0. {{{
10.685
13.095

0.??1
t0. t?9
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10. 'iE6 t3 , C36 and of cad$rusi ranged betHeen 0.'15 to

1 .6 ppn r-'i"tb an avertsge of 0.li 1 r0. 1?9 . Froe thrs Tabl€

1t !s::ot:ced tha! the bj.ghest n€ta:. ccni:nt:n h61r:s

Lead, xhil€ those of nerc:ry anC cadnrun are ieas and are

o.^r..js ! at tha sat0e -eve1. 'Cadnrun :s ?'.creted ma:n1y

thr'':;ugh ur rn€ and ro a nuch 1*sser elitent throirgh b:1e,

gast:'otnEestrnal secre!ign. sweat. saj:va. harr arr<l

i;ar ls , ther"ef c,re, est-irna!1on cf caCnium in hair has be,n

proposed as a measure cf boCy bu:-den iHHO, tge!].

; . Heauy. r{eta:!ilLnTeet\jile-pllq

Table 2 presents the leveis of Ber,:ur!., lead

and cadmiun :"n forty teeth of another group of the

unldentifred peopl€ i{h1ch were co}lected fro& the dental

clinics in Alexandrra" The data reveals a w:.de varlatton

tn the content of each oetal. Tbe avelage levels of

mercury, lead and cadnj.un in t.eeth were 0.56, 15.s3 and

0 . { 89 pFD, respectrveiy. The level of cadsr:,un in the

t€€th berng the least one, followed by oercury. Lead rs

th€ hl.ghest level wlth a.bout 31 fold nor€ than cadnr:.un.

The najor characteristics of Iead ri:.etr:.bueron

are a rapid profound transfer to bone and a p:-ogressivej.y

decreasrng rate of excretion. fn fact, autopsy stud:es
of lead 1n people of drfferent age6 do rnd:cat.e that lead
accunulates throughout 1ife, at ieast 1n bone incJ.uding
teeth {cros6, et al., i9?5; Bary, 19?5 and Stenohou:.

1982 ) . Approxinately goeo of the total body burden of
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TAALI 2

Lead and cadaiul Levels tPIr) in GeDeral

Populatlon Pron Alerandria

i sarple
i No.

r01
102
103
l0{
105
106
107
108
109
110
111
112
113
11{
115
116
11?
118
119
120
L2\
L22
1?3
121
125
t26
r27
128
L29
130
131
132
133
t3r
135
135
13?
138
139
1t0

0. 150
0.107
0.095
0.124
0.1?8
0.201
1.00{
1.859
0 .217
0.1t18
0.325
0.545
0 .126
1 .010
0.063
0 .060
0 .093
0.358
0. 55{
2.07 4
5.019
o .215
4 .058
I .029
0 .282
0. ?30
n 1Q?

0 .053
0. 130
0.060
0.284
0.183
0 ,402
0 .099
0 .262
0.211
0.320
2 .019
0.3?7
0 .200

0. 65
t1 .055

16.52
9.73
8.311

32.4"
13.55
11.79
23.08
6.52

15.35
t6 .22
24.2:
{.5{
8.33
9.15
6.56

19 .65
16.3{
15.13
25.55
19.26
19.65
12.03
1? e?

?2, '3
8. 14

\4.62
14.44
24 .08
20.65
15.14
zz, tz
15.07
t4 ,97
1?.14
t4 .29
\4 .02
I .21

13. 28
29 .71
10. 1{

15. 83
t6. t2

0.453
o,312
0.333
0.960
0.4{3
0.256
0.519
0.261
0"312
0"32{
0.57?
0.455
0.?51
0.76{
0.438
0. 807
0.316
0.818
0.58{
0.83?
o.358
0.431
0. 190
0.4{1
0.4 9:
0.50:
0.35:
0.60{
0.3f :
0.63'
0.33:
0. 39',]
o.28'
0.46'
0.r15-
0. 396
0.131
0.82-
0.65
0.79

0. {89
!0.191

H;avy Hetals concentlgtions $g/gE t99th
Hs -TE--- cc[-
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iead, lrith lang-teru exposure,

GenerFl.ly lead ha-c the hlE;:est netal

.ir* t,eeth ;anpies

i.:ei:rti1u& :n |,air sa;nplee st"e h"i gl:i;r

: :: ieef f . -r:rFl,. L ,il_. F a.

1 ,.il+ ;;.::rF_il i.r.ai.a -:,:;., :. :.sj!..,j

A l- .i,e -' - - -" b.ir:::.1

i.ii: r'ii:t lti::.{a-..1*, ci,lt! ;ar::i.:b *aitl-il

a i'-l.,..trytlri'

!?:: :{,fr i€1i

t,l .l"l L ic F,

siat:r3ng.

' |:,

!61r.r5,

-5":; .JesI l:'e,j

::-: i:."t i !, ) rtd :1,,

,l.3tI : t:-crfiel .),.i:..Fi..

n;i t s .i r : ;iraj !.ii.l 1. ..: j j,:;

fj* .. .' a :" : .. .-, :,: r. l: :1 1. :l

.'E; {r :1,.--r .

':ilt ::..'i,

::-r,: " ,. ii,.. , ,:,1.

rf r s ., :;.i ::., tt l

r.i. geS:., -.:,
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