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Abstract:

Level of some trace elements Cadmium ( Cd), Cobalt (Co), Cupper (Cu),Nickel(Ni), Lead (Pb), and Zinc (Zn) in
nails from 10 human being samples taken randomly from population nearby oil fields were examined from different
subjects with respect to gender, age, smoking habit, the period of time living or working nearby the oil fields area and
the health case were carried out using flame atomic absorption spectrophotometer (Sens AA GBC Scientific Equipment
DUAL). Co showed the highest concentration (56.58ug/g) while no level were reported for Cu (ND) . The levels of the
Co, Zn, and Ni elements were statistically higher in male subjects (56.58, 42.03, and 8.99) pg/g compared to 26.72,
36.20, and 0.73 pg/g for female subjects while Pb showed the highest level in female subjects 48.48 ug/g compared to
17.03 pg/g in male subjects. high levels of trace elements were observed in non-smokers, compared to smokers. The
highest level of trace elements were appeared to those who are between (20-40) years old and also who are living period
of time limited between (8-21) years nearby the oil field areas . Occupationally exposure showed no effect for trace
elements accumulation in human finger nails compared to the time living nearby the oil field area that was limited
between (9-10) years. One of the voluntaries who have a health problem hypertension as his case showed a highest level
for the Pb element compared with the other hypertension case and the diabetes case, and the other voluntaries who
have no health problems.
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1- Introduction:

In recent years of urban development and industrial
progress industrialization  causes  environmental
pollution affecting in whole the eco-systems parts
which in turn affect the health of the people who
interact with them. The main threats to human health
comes from toxic trace elements related with
occupational exposure in the work places (Moses and
Prabakaran, 2011) .

Human nails can be useful specimens for detecting
an exposure that occurred in the month or more prior to
specimen collection. Detection of elements in nail is
somewhat correlated to half-life of the elemental form (
Keil, et al., 2011).

To study the effectiveness of working and living
nearby the oil fields nail was the first tissues to be
analyzed for its trace elements contents, it is also
considered one of the indicated metal body burden. The
nails growth is used as an indicator of health and
physiological imbalances of human, and also are used
as indication of aging, for this various biological
specimens, we chose nail samples for the metal analysis
as a best bio-indicator (Priya and Geetha,2011). The
nails in which trace elements are accumulated can be
used to effectively monitor the highest priority toxic
elements (Kazi et al, 2008). For that The advantages of
nail tissue analysis over other diagnostic samples is that
trace elements concentrations are not subjected to rapid
variation due to diet, air, and water; hence, there is
long-term stability over nutritional status (Ayodele and
Bayero,2009).

Trace elements accumulate in the body after a
periods of time, therefore, they reflect the history of the
human being situation and his exposure to certain
environmental conditions (Suhonen, et al,.1999).
Keratin-rich proteins, are largely constituted of human
nails , which incorporate trace elements in proportion to
their dietary intakes and other exposures by various
mechanisms including protein synthesis (VCH,1988).
Moreover, nails are one of the suitable tissues for this
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kind of analysis because they are easier to sample,
transport and store unlike other body fluids that are
exposed to pollution (Abdulrahman et al
,2012).Therefore , finger- and toe-nails are useful
markers for trace elements that are used in clinical
studies (He, 2011).

In the study of Lapatto et al., (1989) concentration
values for the elements Ca, Cr, Mn, Fe, Ni, Cu, Zn, Se,
Br, and Pb were determined from human nail samples .

Vance et al., (1988) study shows the concentrations
of 17 elements in the nail and hair of 117 subjects from
a non industrialized environment were determined by
instrumental neutron activation analysis (INAA),
concentrations of nonessential trace elements were
positively correlated in hair and nail, whereas
concentrations of essential elements showed no
correlations

Harrison and Tyree,( 1971) determined the
concentrations of calcium, zinc, magnesium, copper
and iron in the fingernails of seven females and ten
males have been determined by atomic absorption
spectroscopy.

Momen et al.,(2015) have used ICP/OES for more

sensitive clinical studies for the determination of trace
elements in scalp hair and finger nails .
Chemical elements accumulate in the body over given
periods of time, for that reason they reflect the
biomedical and environmental history of the body as
well as long term metabolic changes (Srogi, 2004) .

The test analysis of trace elements in nails have
been used in clinical research for many years. For some
hypotheses, nail measurements have been verified to be
useful in the study of element status as it relates to
chronic diseases including cancer and CVD(He, 2011).

Natural and anthropogenic activities are the main
sources for trace elements in the environment. On a
global scale, emissions from these sources are similar in
level. However, on a local scale anthropogenic sources
may control, because the ability of these elements to
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accumulated in the environment system sources and in
human tissues and cause many health risks

From an environmental and health perspective, this
profound geographical development will have a critical
influence on our immediate environment and its quality
for human health. On a daily basis, numerous human
activities, including municipal, industrial, commercial,
and agricultural operations, release a variety of toxic
and potentially toxic pollutants into the environment.
Metals are non-biodegradable and accumulative in
nature. Elevated emissions and their deposition over
time can lead to anomalous enrichment, causing metal
contamination of the surface environment (Coby et al
,2006)

2- Materials and Methods:

2-1-  Sample Collection:

Samples were taken from 10 voluntaries
residential near the oil fields in Burjesiah oil field
camp, southern Basrah. Every voluntary has filled a
questionnaire contains information about the gender,
smoking habit, age, period of the time living and
working nearby the oil field and the health status
whether the person has some of the common diseases
like Hypertension and/or Diabetes.

2-2-  The Analysis of sample:

Dried nail samples, 0.5 gm each were digested
with equivalence of (1.5ml) concentrated nitric acid
(HNOs) and perchloric acid (HCIO,) until dryness,
then deionizer water was added to each sample and
volume completed to (25ml) in volumetric flask and
kept prior to analysis. The concentration of trace
elements Cd, Co, Cu, Ni, Pb, and Zn in each nail
sample, were determined by using flame atomic
absorption spectrophotometer (Sens AA GBC Scientific
Equipment DUAL). Calibration curve was employed
for different concentrations of each element after
dilution of its stock solution.

2-3-  The Statistical Analysis :

Statistical analysis was done by using (Spss)
program ver.18, correlation coefficient as shown in
table 1, revealed that working years is correlated to all
parameters ,which showed significant correlation at the
level of P=0.01 . Co and Ni are highly correlated with
a positive correlation and a level of P=0.01.
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Major levels of these elements in the nail samples
of population living nearby oil fields show the same
levels of these elements in the environment and the
working place exposure of the studied subjects
(Momen,et al., 2015).

Table 1. Pearson correlation coefficient among studied
trace elements and other Parameters

Correlations
Age(years | Living Waorking

Co cd old) years vears Zn Cu Fb i
Co 1 -179 -.068 575 1.000° 556 : -.009 864
Cd -179 1 -2894 -236 | F 415 o -285 -228
Agelyears -062 -294 T 334 1.0007 -405 ] F -265 -249
old
Livingvears 575 -2326 234 1 1.0007 BUEEH B o7z 495
Working 10007 [ # 1.000° | 1.000 11 1.000° -
years 1.000-
Zn 556 415 -4895 -043 1.000 1 N -178 585
Cu . R . R .
FPb -009 -2895 - 365 o073 -1.000-— -178 o 1 038
™I 864 -228 -249 4951 F EEER S 036 1

* Correlationis significant atthe 0.05 level (2-tailed
** Correlation is significantatthe 0.01 level (2-tailed
a. Cannot be computed because atleast one of the variables is constant.

3- Results and Discussion:

There are large differences in the reported
elemental composition of human nails (Bank, et al.,
1981).

Accordingly there is an direct need for public
awareness about the hazards of living or working long
time nearby this sources especially the oil fields.

The values in table (2) shows the concentration of
some trace elements in nail samples with respect to
gender, smoking habit, age, period of living time near
oil fields, duration of working time in oil fields and the
health status.

Table 2. Values of some trace elements in the human nail
from residential subjects near oil fields areas.

Sample No. 1 2 3 4 5 5 7 8 9 10
Trace Cdlugg) 176 [ 326 | 031 [ 031 [031 [031 | 089 | 060 [0.60 [ 032
Elements Cofug's) 1676 [ 1179 681 [ 3638 [T1L70[ 1170 | 185 | 2672 [ 2661 | IL6
Culugg) ND |[ND |ND ND |[ND |[ND [ND |[MND
Nilugg) 072 |[ND |02 072 |02 |02 073
Ph(ug's) 1120 N D 18l [T [ BR[| BN 1 122
Infug's) 2683 |ND | L73 4 [ 3820 2 223
Gender M M M M
F F F F F 3
Smoking 5 S 5
Hahit N& N& NS NS NS NS NS NE NS
Age(years) 2040 38 21 E 22 33 2 24
40-60 47 43 36
Exposurstime
g‘f‘_l;;fggnw Living vears | 3 s s |a e |7 1 1 10
oil field(vears)
Working 9 10
vears
Health Stamus | Hypertension H H
Dizbatics D

» ND =below the detection limit of the instmument, M=Mail, F=Female,3=Smoler,
NS=Non Smoker, H= Hypertension, D=Diabetics
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The elements Zn and Co showed the higher
concentration in male objective voluntary, Cu shows no
sign, Pb and Cd showed the higher concentration in
female objective. Co was reported as the highest metal
in the nail of male subject (56.58 pg/g) and the lowest
in the nail of female subject (1.83 ug/g), both were
nonsmoking and for age range (20-40) years.

All of the studied trace elements Zn, Pb, Ni, Co
and Cd except Cu showed higher concentrations for
non smoking voluntary samples, voluntaries in the
range of age between (20-40) years old, as well as those
who live for a period of time nearby the oil field area
ranged between (8-21) years.

The other samples taken from persons who have
some of the common diseases like Hypertension and
Diabetes. High values of Zn, Ni, Co and Cd recorded
in samples have no health problems, but Pb showed the
higher concentration in a sample for a person with
Hypertension case .

In this study, Cd reported nearly the same levels for
hypertension and diabetics subjects which were lower
than normal people (table 2). For Ni and Pb levels for
diabetic patient were nearly the same as normal people
but very low compared to levels for hypertension
patient. On the other hand Zn showed low levels for
diabetic patient compared to both hypertension patient
and normal people being the highest for hypertension
patient.

Moreover, it is found that the concentrations of Cd, Co,
and Pb, trace elements in human nail samples from
Basrah were higher, while Cu, and Zn, were lower
compared to the levels in the nails of human from
Arabia Saudi as shown in (table 3) (Momen, et al.,
2015).

Table 3. Values of trace elements in human
nails from Basrah and KSA.

Concentration of race elements in
Trace element nails (ug'g)
Bzarzh residence, ESA rasidence,
This study Iiomen er al,

Ccd 0.39-326 0.39
Co 1.83-36.38 1.47
Cu ND 5.0
Ni ND-8599 -
Ph ND -48.48 3.67
Zn ND-42.03 124 43

ND =below the detection limit of the instrument
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Conclusion

This paper goal is to provide analytical study for
occupational exposure to the trace elements that
accumulate in nails of population nearby oil field and
set the results as a base line for other factors and those
related to health effects such as hypertension and
diabetic mellitus. From the study we can raise the
environmental and general health awareness to the
people against the hazards of occupational exposure to
the trace elements in many industrial fields specially
the oil fields and also the hazards of other types of
chemical pollutants .
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