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LEVELS OF SOME TRACE METALS IN THE HUMAN
HEAD HAIR AT DIWANIYA CITY

“*Ferdous Abbas Jabir (MSC)

Abseract

Levels of some trace metals (copper. iron, zinc and lead) were determined in the
head hair of 50 people living at Diwaniva City (south of Trag). The people were divided
into groups according to the age, sex, job, and living location. Mean levels were (.53,
13.63, 4.8 and 0.368 ppm for copper, iron, zine and lead respectively.

There is nepative correlation were found between lead and other studied metals. The
levels of lead ure higher in males, free workers, people living near the main street of the
city, and people aged between 31- 40 years.
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Introduction

The heavy metals such as lead , mercury , cadmium, aluminum , nickel .and copper
are can be found Lthe air, water and [ood chain , as long as with other toxic metals .Heavy
metals causing mineral imbalance which can lead to many diseases in human and
animals such as hyperglvcemia , hyperactivity , headaches . hyperiension cancer and
arthritis "' Only a hair analysis can reveal the upser of mineral balance, so the analysis
of blood and human head hair represents method for measuring the content of heavy
metals and minerals " ; which provide usetul information on nutrition ARapL
The major sources of heavy metals is chemical pollution by agrnbusiness, industry, public
dumping of toxic household wastes in landfills. The exposure to heavy metals from sml |
paints . drinking water , food , fertilizer , auto and industrial emissions | ammunition

{shot and bullets) , bathtubs { cast iron |, porcelain | steel ) |, batteries | canned foods |
% : ] e 1 ey im
ceramics , dust . foods grown around in dustrial areas , gasoline . hair dyes ' "~ B
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The studies showed that exposure to toxic metals may account for over 20 % of learning
disabilities . 20 % of all strokes and heart attacks . and over 40 % of all birth defecis in
some areas ' "' and it has been found that heavy metals affect chemical transmission in
the brain and the peripheral and central nervous system | W5 HMiph lead , copper .
manganese or mercury levels have been tound to be associated with attention deficit
hyperactivity disorder , memory deficits , implusirity . anger , aggression and criminality
%Y The lead and other toxic metals are retained in bone and ustroglial cells in the brains
.uptake during [elal development and behavior """ The lead and other toxic metals may
come from combustion emissions are accumulate in inland water body ' 7" and are
widespread in sediments , plants , shellfish and other organisms "% IIigh lew't'lr-; of
copper and zine were measured in a population of newborns and their mothers ' “ ', also ,
toxic metals and the resulting mineral imbalances have been found o be a major cause of
depression and mood disorders including schizophrenia and mania b5

I'he mincral intake is reflected in higher concentration in the hain was demonstrated
in a study of thousand of Iragi peasants . whose du.,{ contained gran IlE’:‘-’]ly TIEJ1LL| with
fungicides contained methyl mercury through 7" decade of past century ' <4 Mercury
aceumulate was found in hair and tissues and food chain in the united states since 1999
in the young children and women "*",

Il wim ol this study is o measure the trace elements including copper | lead | iron |
and zine in human head hair at AL-Diwaniya cily and detect the relationship of trace
elements levels with age | Job | living location , and sex of study samples as well as the
correlation between lead levels and levels of other trace metals that studied

Statistical analvsis

The data were analyzed by using correlation measures tuking P = 0.05 as the lowest
limit of significance between lead and independent variables,

Muaterials and Methods

The people selected in the present study were chosen in different age, sex
(males and females). job, and living location; 30 human were chosen Lo measure some
trace metals ( iron, lead, zinc, and copper ) in their head hair. The groups were in
different knowledge levels.

The people were divided into groups according to the nature of their job { students,
15: industrial workers, 10; free workers,7: teachers, 10; peasants, 8 ); sex ( 35 males, 15
females ); age ( 6---10,7; 11—20, 12; 21—30, 11; 31---41,10; 40---50, 10 ); and living
location ( near the main street, 16; far the main street, 34 ). The essential information of
the people under study were recorded during the collection head hair samples,

The collected samples of hair were cut close to the scalp in the sub oceipital area of
the head (about 1 to 2 em ) after ascertaining that no coloring agent had been used, The
hair samples were washed twice, first with acetone and then with double-distilled water.
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After heating lor 30 min at a temperatiure of 30-80°C, hair samples were digested with
1:1 perchloric acid and nitrie acid mixture '™ Hair samples were measured by using
shimadzu Back model scientific 210 OGP atomic absorption spectrophotometer . A hlank
solution and standard curve were obtained during the measuring the four metals,

Results and Discussion

ltis knowing that metals such as iton and zine ealled cssential clements which have
biological importance. but metal sueh copper consider as trace essential element because
the body needs il in trace quantity. The essentinl and trace essential metals conteibute in
composition of many enzvmes and molecules thar have biologieal activity. The fead
metal hasn't biological importance and hence it called poison metal,

Ihe problem of pollution by lead metal is one of important environmental problems
which attribute Lo long Half of lead which may be approach o several decades, also lead
metal accumulating in bones and haiv which replace with ealeium in bones 2530

Table (1) shows the mean levels of lead, copper, zine, and iron in head hair
according w the age, sex, living location. and kind ol job, The resulls show that the level
ol lead in head hair of human aged between 31-40 venrs are higher than the other age
ranges, and Lhe levels of head hair lead are higher in males than females: in addition lead
levels of head hair in persons living near the main streets of the cily are higher than
others living far from the main streets, as well gs the levels of lead in head hair of lree
workers are higher than humans work in the other jobs, All of these resulty may be due 1o
those peoples all the time under the continuous exposure 1 the lead emissions’

Leud level of head hair showed no correlation 1o age, sex, living locartion, and
Jobir=(L133.0.27.0.054, and (.177 respectively(p<0.05). The only parameters tha
showed a significant negative correlation with lead level of head hair are copper, zing,
and ron (r—=0.332, -0.294, und - 0.552 respectively) (p < 0.05) as indicated in table 2.

The results show thar as lead levels of head hair increase, the levels of zine, copper,
and iron are decreased, so thar ivon. zine and copper deficiencies, which can be caused by
eXpOsLUIre 10 toxic metals such as lead, increase metal toxicities amd supplementation can
teduce toxicities, but they can also be toxic il levels are too high ™"
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Table (1) Concentration of trace metals in huwman head hair according Lo
Lhe age, sex, living location. and kind ol the job in Diwamya
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Table (2); Cortelation of various parameters with head lead,

{ Correlation

Faramerers | cocflivient | P-Value
I !
. ' 1,133 : -
| Lead / Ape I : NS .
' 0,272
Lead / Sex NS
0,054 ]
Lead { Living loeation NS
‘ 0.177
Lead ! Kind of the job NS
==r 0332 008
Lead / Copper
| -0.552 | (.05

Lead [ Tron i

| 024 | 005
Lead ! Zine

The aim of this study is to measure the trace elements including copper , lead | iron , and
zine in human head hair ar AL-Diwaniva city wnd detect the relationship of trace
elements levels with age | Job | living location . and sex ol study samples as well as the
correlation between lead levels and levels of other trace metals that studied
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