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ABSTRACT

Forty human samples c¢f scalp ha:r and :Ieelh
were collected to represent the general populsation 1n

Alexandr:ia during Aprii, 1988. The weighed zamples were

mn

mineralized in strong acid to convert mercury, :ead and

cadmium content to f{free inorganic cations. Both cadmium
and lead were determined by BTOmLC absorpticn
spectrophotometry, while mercury was measured using

atomic abscrptien spectrophotometry with flareless

attachment.

Mercury levels in the forty hair samples var:ed
in the range of 0.218 to 2.9 pg/gm (13 foid), while the
levels in the teeth samples were in the range of 0.060 to
5.019 ugy/gm (84 fold). In halr samples, the level of
lead ranged from 5.54 to 195.38 ug/gm (3.4fold), while

cadmium was in the range of 0.45 to 1.6 ng/gm (3.6 fold).
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In teeth samples, lead was in the range of 4.54 to 32.0
ug/gm {7 fold), while cadmium was 0.256 to 0.960 ug/gm (4
fold}. These variations wmight be attributed to
differences in occupational exposure, age and type of
profession. Besides, the three heavy metals vary in

thelr input magnitude in the environment.

INTRODUCTION

The three heavy =etals mercury (Hg}, lead {Pb}
and cadrium (Cd) are retained, bivaccumuleted and

sgnified in human body. They tend to replace calcium

in bones, and the genera. skeleton (Gross, et al., 1875

and Barry, 1978, Reventiy There nhas Deen an increasing
interest In using neir and decidusus teeth as a3 monitor

metabolilsm
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w$ predictive Decicine stufies (WHG, 1576 and Stennhout,
LS The distrimution of mercury betwesn ha.r and

blood tend to follow & ceonstant ratic 10 peopie exposed

fs nethyl mercury The ratic sf haar no blood
Concentraticns was c.ose Lo 130:3(WHO, 1978). O'Brien, at
al. (19801, reported thezt the guantity of lezd in human
bone 1nor2ases with age Up to age forty, Therefcre, 1t

wag suggested that these heavy metals (Hg, Pb and 7¢8) can
be detezcted and menitored im the scalp hair and in the
teeth of unidentified general populaticn in Alexandria as

a measure of body burden.
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MATERIALS AND METHODS

Forty samples from both scalp hair and zeeth of
the unidentified general population 1in Alexandria were
collected in Apr:l, 1988 from dental clinics and barber
shops. The weighed samples were digested with
concentrated nitric acid using the method of Oien and
Gjerdingen (1877). The digested samples were filtered to
remeve any 1nsoluble materials. The filtrate was diluted

nd cadmiun

[y

with deionized water. The amounts of lead
were determined according to Zinterhofer, et gi. 11971,
in this sclution by atomic absorption spectrophotometer
{8himadzu. A:A0C-630-11) with the air-acetylene lame.
The total mercury was determined using a Varian atomic

absorption spectrophotometer with a flameless attachment,

Model A.A.175.

RESULTS AND DISCUSSION

1. Heavy Metals Levels in Hair Samples

Scalp hair is recognized as a metabolic end
product that incorporates elements 1into its structure
during the growth process. It is also a stable material
that 1is readily collected from individuals and can be

analyzed for trace elementscontentsby sensitive methods.
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Table 1 presents the levels of monitored mercury 1im scalp
hair samples. The sampledA individuals belong to the
general population inhabiting Alexandria. There 1is a
wide range of variation between the different individuals
which reflects the variation in background exposure, age,
food habits, and type of profession. The hair mercury
content ranged between 0.218 to 2.90 Fpm. Accerding to
Jervis, et al. (1977), the recorded levels of mercury are
similar te those recorded in the Canadian general
population which was shown te bte in the range of 0.28 te
3.% ppm 1n rural populaticns and 0.24 ta 5.4 ppm in urban
populationg in 1876, The WHO recommended limits (1580}
1n octupational expcsure to heavy mezals, considered that
the accepted level in hair will bpe within S ppm of
mercury. Higher levels of meErcury in hair are expected
to reach 20 to 50 ppm or higher in popuiztions consuming
fish heavily polluted with mercury {(Nomura, 1968 and
Teubaki, 1877, in Rlexandria regicn there are two
main industries in which the potential of axposure of
werkers to heavy levels of mErCUry is expected. These
are in a3 plant that manufacturs chlorine and sodium
hydroxide, in the electrolysis of sodium chloride, and
the electronic plant, for thé manufacture of mercury bulbs

and lamps.

Table 1 also presents the levels of lead and
cadmium in the same group of samples. The levels of lead

ranged between 5.54 to 19.38 PPm with an average of
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Table 1

Hair mercury, lead and cadmium levels (ppm) in general

population from Alexandria.

Heavy metals concentrations ug/gm hair

| Sample
i Ng Hg Pb cd
i
o 0.781 11.07 1.6
i 2 0.454 12.46 0.64
| 3 0.345 8.69 0.918
| 4 0.599 9.69 0.81
i 5 0.410 12.46 ¢.78
i 6 0.400 8.31 0.82
| 7 0.218 9.69 0.76
: 8 0.418 16.62 0.58
: 9 0.440 8.31 0.58

10 0.550 11.08 0.45

11 0.833 12.46 0.72

12 0.663 6.92 0.66

13 1.011 9.€9 0.84
I 14 0.833 8.21 0.72
.15 0.500 5.54 0.60
{16 0.500 9.69 0.84
Y 0.333 12.46 0.84
©o18 0.660 5.54 0.78

19 0.583 9.69 0.7

20 0.595 15.23 0.90

21 0.411 6.92 0.78

22 0.583 6.92 0.72

23 0.500 6.92 0.84

24 0.663 6.92 0.84

25 0.333 9.65 0.956

26 0.450 9.69 0.48

27 1.000 19.38 0.7

28 2.900 11.08 0.78

29 0.700 5.69 0.78
| 30 0.411 16.82 0.84
{31 0.400 5.69 0.78
[ 32 0.500 13.85 0.84
{33 0.700 12.46 0.66
| 34 1.200 12.46 0.84
I 35 0.400 9.69 0.66
i 36 0.700 13.85 0.78 §
|37 0.633 12.48 0.54 i
i38 1.400 12.46 0.78 ;
I 39 1.000 11.08 0.78 !
i 40 g.50 17.99 0.78 [

Mean 0.679 10.686 0.771
t sD £0.444 $3.096 $0.179
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10.686 £3.09¢ and of cadmium ranged between 0.45 to
1.€ ppm with an average of 0.771 £0.179. ‘trom this Table
1t 1s notlced that the highest metal centsnt :n hair s
lead, wnile those of mercury and cadmium are less and are
alymost at the same level. Cadmium is excreted wainly
thrsugh urane and to & much lesser extent through bile,
gastrointestinal secretion, sweat, saliva, heair and
nairls, therefcre, estimation of cadmium in hair has bsen

croposed as a measure c¢f body burden {WHO, 1%80).

“. Heavy Metals in Teeth Samples

Table 2 presents the levels of mercury, lead
and cadmium in forty teeth of another group of the
unidentified people which were collected from the dental
clinics in Alexandria. The data reveals a wide variation
in the content of each metal. The average levels cof
mercury, lead and cadmium in teeth were 0.66, 15.83 and
0.489 ppm, respectively. The level of cadmium in the
teeth being the least one, followed by mercury. Lead 1is

the highest level with about 31 fold more than cadmium.

The major characteristics of lead distribution
are a rapid prcfound transfer to bone and a progressively
decreasing rate of excretion. In fact, autopsy studies
of lead in people of different ages do indicate that lead
accumulates throughout life, at least in bone including
teeth (Gross. et al., 1375; Bary, 1575 and Stennhout,

1982). Approximately 90% of the total body burden of
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TABLE 2

reeth Mercury, Lead and Cadmium Levels (ppm) in General

population From Al exandria

Sample Béavy Metals Concentrations pg/gm tooth .

No. Hg Pb cd 5

101 0.160 16.62 0.453
102 0.107 5.73 0.342
103 0.095 8.34 0.333
104 0.124 32.0% 0.960
105 0.178 13.56 0.443
| 106 0.201 11.79 0.256
1107 1.004 23.08 0.519
i 108 1.859 6.52 0.261
©109 0.271 15.36 £.312
i 110 0.148 16.22 0.324
{111 0.325 24.2° 0.577
112 0.545 4.54 0.455
113 0.426 8.33 0.75°
bo114 1.010 9.16 0.764
115 0.063 €.56 0.438
116 0.060 19.66 0.807
117 0.093° 16.34 0.316
118 0.358 16.13 0.818
118 0.564 25.65 0.584
120 2.074 19.26 0.837
121 5.019 19.65 0.358
122 0.275 12.03 0.431
123 4.058 13.87 0.190
o124 1.029 22.73 0.44"
128 0.282 8.14 0.49:
| 126 0.730 14.62 0.50:
{127 0.183 14.44 £.35°
| 128 0.063 24.08 0.604
129 0.130 20.65 0.34°
130 0.060 15.14 0.63"
131 0.284 22.22 0.33°7
132 0.183 15.07 0.39"
133 0.402 14.97 0.28°
134 0.099 17.14 0.46"
i 135 0.262 14.29 0.45"
i 136 0.277 14.02 0.396
137 0.320 8.24 0.43°
138 2.019 13.28 0.82°
139 0.377 29.77 0.65
140 0.200 10.14 0.79
' Mean 0.66 15.83 0.489
$1.055 $6.42 $0.191

'+ SD
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iead, with long-term exposure, 1s in the bones.

Generzlly lead has the highest metal content in both hair

and teeth samples. D the other hand. the levels ¢l
cagdmium in Lair samples than
Y teetq sappl . Thig e T @

thr Wi 1580 ’

juths
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