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ABSTRACT

The aim of our study is to measure the concentration of lead, zinc, magnesium and manganese, toxic/transition metals in
human lens. The analyzed samples were categorized according to their personal habits (smoking, food, drinking and
medical history). Demographic and laboratory characteristics of patients, the patients were twenty six males and twenty
females. The comparison of trace elements between patients and control revealed significant increase of lead and man-
ganese levels in patients and significant decrease of magnesium while there was few significant difference in zinc con-

centration among them.
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1. Introduction

Contamination of the environment refers to the disper-
sion of chemical substances from localized sources into
worldwide distribution in the environment caused by
human activities [1]. Lead contamination is widespread
in our environment primary due to leaded petroleum and
lead—based paint causing practically every adult to have
amassed some degree of lead in their system [2]. In in-
dustrial settings avoiding lead exposure of pregnant wo-
man, children is particularly crucial [3]. Eye protection
such as splash and impact resistant goggles as well as
face shields is also necessary [4]. It is advised that con-
tact lenses should not be worn when working with tetra-
ethyl lead. Chronic exposure to metals at high enough
level to cause chronic toxicity effects [5], such as hyper-
tension in individuals exposed to lead can also occur in
individuals who have no symptoms.

Low level metals exposure contributes much more to-
wards the causation of chronic disease and impaired
functioning than previously thought [6]. Essential trace
elements such as zinc and copper participate in various
enzymatic reactions directly related to the regulation of
blood pressure, the toxicological action of several heavy
metal ion such as lead can cause hypertension by effect-
ing hormone metabolism [7]. Magnesium may be impor-
tant in physiological regulation of blood pressure whe-
reas alteration in cellular magnesium metabolism could
contribute to the pathogenesis of blood pressure elevation
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[8]. Nutritional toxicological and genetic research over
the past century has led to the recognition of the critical
role micronutrients/transition metals such as (Mn, Cu and
Zn) play in diverse cellular and molecular events. The
characterization of various metal-binding and transport
protein revealed their role in intracellular absorption,
transition and storage of metals and their role in disease
pathology [9].

2. Materialsand Methods
2.1. Apparatus

Ashimadzu atomic absorption spectrophotometer model
(AA-630-12) was used with an air-acetylene burner (slot
dimensions 100 x 0.62 mm). Instrument settings were:
lamp current, 10 mA; wave length, 285.2 nm; slit width,
0.2 nm. These conditions were maintained constant
throughout the measurements.

2.2. Reagents

Metals stock solutions: add 200 mg of metals to a 100 ml
volumetric flask. Dissolve using the minimal quantity of
hydrochloric acid. Dilute to volume with deionized wa-
ter.

Metals working standards: Transfer 0.5 - 5 ml of the
stock solution to ten a 100 ml volumetric flask and dilute
to volume with deionized water. This gives a concentra-
tions of 10 - 100 ug Metal/ml.
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2.3. Preparation of Samples

Each lens was placed into pre weight digestion tube. The
sample was weighted to determine a dry weight (gram)
after drying at 95°C overnight [10]. Next day reweighted
to determine dry weight (gm), then (1 ml) of concen-
trated nitric acid was added digest tube which was placed
in waterbath at 100°C, the sample digested for approxi-
mately 1 h until all tissues material has been dissolved,
then (1 ml) perchloric acid was added until (deep brown
color) with clear solution was obtain dilute each sample
to mark with deionized water to 10 ml.

2.4, Statistical Analysis

The statistical analysis were carried out using two-way
analysis of variance with unbalanced repeated measure-
ments. Statistical significance between individual time
points was made by using Revised Least Significant Dif-
ference (RLSD) test. The probability level for signifi-
cance was 5% less.

3. Results and Discussion

As a result of human activities, lead and its compounds
can be found in all parts of our environment this includes
air and water [9], it is accumulative with age in bones,
aorta, kidney and liver. Lead is a general protoplasmic
poison that is cumulative, slow acting and subtle and pro-
duces a variety of symptoms. Essential trace elements
play major roles in many metabolic pathways. There are
many factors such as cultural habits, socioeconomic sta-
tus environmental exposure and diet may have contribu-
tion to the trace metals in blood stream of humans and
ultimately cause some disease/health impact [11]. Aver-
age concentration of lead in flutestripped cigarette is 2.4
pg/g about 6% passing into main steam smoke [12],
therefore smoker and former smokers have higher blood
lead levels than non-smokers. Cigarettes consumption
depress the activity of enzyme 5-aminolevolinic acid
dehydratase (most sensitive indicator of the lead burden
to the body) in erythrocytes from 117.5 activity units in
non-smoker to 88.8 in smokers of less than 20 cigarettes/
day to 74.1 in heavy smokers of more than 20 cigarettes/
day [13].

Zinc is a vital mineral in eye health. A deficiency has
been linked to retinal detachment, it is a factor in meta-
bolic functioning of several enzymes in the choriortinal
complex (the vascular coating of the eye). It may also
protect against light-induced damage and deficiency has
been linked to molecular degeneration [14]. Copper and
manganese are important for proper healing and for re-
tarding the growth of cataracts [15].

In this study heavy metals (lead, zinc, magnesium and
manganese) concentrations in human eyes. Table 1 shows
their characters. All the measurements of the eyes sam-
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Table 1. Study groups characters.

Study groups Character
Total 46
Male 26
Female 20
Outskitrs 29
City centre 17
Smoker 20
Non-smoker 26
Associated diseases
Hypertension 7
Diabetes mellitus 5
Bacterial infection 10
Drugs

Mantol fluide 3
Cidamex 4
Optiflox drop 3
Fucithalmic oint 5
Betacol drop 1
Samaphinicol oint 1

ples subjected to statistical analysis using the independ-
ent samples RLSD-test to compare between measure-
ments of the study groups (smoker and none-smoker),
sex (males and females), life environment (outskirts and
citycentre) and (patients and control) groups.

The statistic results showed that there is a significant
difference (p < 0.001) in the metal levels in all the com-
pared males and females eyes measurements as shown in
Figure 1, the concentration of the four metals in eyes
about 20% excess in females higher than in males. From
this findings it would appear that while variation does
occur in concentrations of metals in eyes with difference
in sex, no definite pattern of distribution is present.

Figure 2 illustrates the variation in the concentration
of metals in human eyes as a function of life environ-
ments. Statistically significant differences (p < 0.001)
were observed between persons living in city centre and
others who living in outskirt for concentrations of all
three metals. Geographical influences are thought to be
the main source of variability. The observed variations
are probably a reflection of the varying levels present in
foods, that are generally dependent on geochemical en-
vironment in which they are living. Environmental con-
tamination can also be a source of metals a human eyes.
Figure 3 illustrates that there is a statistical relationship
between the metals levels in eyes of smoker and non-
smoker groups. The concentration of metals in the smo-
kers persons was about 50% higher than in the non-smo-
ker persons.
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Figure 1. Concentrations of metalsin human eyes as a func-
tion of sexes.
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Figure 2. Concentrations of metalsin human eyes as a func-
tion of life environment.
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Figure 3. Concentrations of metalsin human eyes as a func-
tion of health case.

As shown in Figures 4-6, there was a statistical rela-
tionship between the metals levels in human eyes of pa-
tients and control groups (p < 0.01). The concentration of
metals in patients eyes was about 40% lower than in the
control group eyes with exception of lead for all type of
disease.
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Figure 4. Concentrations of metalsin human eyes as a func-
tion of health cases.
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Figure 5. Concentrations of metalsin human eyes as a func-
tion of health cases.
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Figure 6. Concentrations of metalsin human eyes as a func-
tion of health cases.

4. Conclusions

Significant relation was observed between samples con-
taining Pb, Mn, Mg and Zn mentally stress subjects.

1) Clinically high lead encephalopathy in smoker with
high exposure to lead [16];

2) The neurological disorder known a manganese re-
sults from occupational exposure to manganese dust and
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fumes [17];

3) Significant defer in zinc and magnesium levels in
workers suffering from respiratory trouble were signifi-
cantly high.

Trace/toxic elements play a vital role in human health
yet there is obviously a great deal of concern about the
obtimum intake and the safe range of each element [18].
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