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Effect of Smoking on Serum Level of Some Mineral
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Abstract

Cigarette smoke contains a lot of toxic and oxidizing materials which causes body
toxicity and reduces antioxidant that results in many diseases. In this study, levels of Zinc and
Copper (which are antioxidant) were measured in serum of smokers and nonsmokers. It was
found that the level of Zinc in serum of smokers was significantly lower than nonsmokers
because nitric oxide which is one of cigarette contents acts to increase zinc loss, also a
significantly lower copper levels were found in smokers than nonsmokers due to consumption
of copper in reducing cadmium toxicity which is a cigarette smoke content.
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Introduction

Tobacco smoking is a known cause of approximately 25 diseases, and even the WHO
declared that its impact on world health is not fully assessed [1,2]. Also it is responsible for
approximately 3.5 million deaths worldwide every year, primarily from vascular diseases,
cancer and multiple sclerosis. [3,4]. The number of smokers in the world equal to 1/5 of its
population. The Cigarette smoke contains at least 3500 identified chemical constituents, many
of which have toxic or carcinogenic properties [5]. It results in the formation of more than a
billion oxyradicals in each puff [6].

Developing countries start to strengthening of national programs and initiatives for
smoking prevention and cessation is needed to reduce smokingrelated mortality and
morbidity [7, 8].

In smokers, the mitochondrial respiratory chain function of lymphocyte is disturbed,
and it correlates with the degree of oxidative damage of membranes, and thus mitochondrial
dysfunction could contribute to increase endogenous production of reactive oxygen species
(ROS) [9].

The presence of oxidants, which include free radicals in cigarettes smoke, has been
reviewed.

Zinc is one of essential elements in human, it is necessary for cell division and cellular
immunity and it is considered as antioxidant. Diet is the main source of zinc, the adequate
amount of daily dietary intake is Smg which is present in meat, marine organisms, and poor in
grain vegetables and fruits. Essential level of zinc in 70 kg man is 1.4 -2.3 g [10]. Intake of
dietary zinc is associated with a decreased risk of both proximal and distal colon cancer [11].
Zinc and various antioxidants have been proposed as treatments for Age-related macular
degeneration [12]

Copper is considered as an important element in defense against oxidant so it protects
the body from cancer, heart disease and aging It has a role in merge iron in hemoglobin and
also facilitate absorption of iron. Daily need of copper in adult is 30ug /Kg body weight,
while children require 40pg/Kg body weight. Copper is present in liver, kidney, raisin and
mother milk that contains (1.05-0.6) mg/LL [13].The copper value in venous plasma is (13-24)
pmol/L [14]. Copper deficiency decreased the final body weight of the rats by 5% compared
to copper-adequate control rats. Severe copper-deficient state in the rats fed decrease of
ceruloplasmin activity in serum (by 97%) [15]
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Aim of the study

Determine the danger of smoking that contains many oxidizing agents and their effect on
the levels of antioxidant in the body which become more liable of having a lot of medical
problems.

Subjects, Materials and Methods
Smoker and nonsmoker (control) subjects

Samples were obtained from 31 healthy subjects (male) as nonsmokers, aged between
20-35 years and 37 smokers (male), aged 20-35 years. The samples were obtained from
National center of blood transfer / Baghdad.

Blood sampling
Blood samples (3ml) were withdrawn from both subjects after overnight fasting with
abstinence for 4 hours before test. Samples then transferred to metal free plastic centrifuge

tubes. Blood samples were left to clot for one hour, then centrifuged at 3000xg for 10 min.

using Janetzki K,; centrifuge. Serum (1.5 ml) was separated and used for further
measurements.

Determination of serum metal level

Serum metal levels (Zn+2 and Cu+2) were measured by atomic absorption spectrometer
(AAS), type shimadzu AA — 646 (Japan) at specific wave length (copper at 324.7nm and zinc
at 213.9nm). Generated by hollow cathode lamb this is absorbed by the sample (after
conversion into atomic vapor). Elements present in serum in pg/ml level can be determined
by flame atomic absorption spectrometer (FAAS), serum Cu and Zn concentration were
determined after setting the optimal conditions for each element.

Results

In this study, data obtained reflects a serum zinc level of (105.01+28.78g/dl) and for
copper level of (128.204+22.32ug/dl). These levels were found to be significantly lowered
(p<0.05) in smokers, than those found in nonsmokers group (129.13+33.71 pg/dl,
148.60+34.34 ng/dl) respectively. The statistic of the results is done by using T — test.

Discussion

The majority of the health risks are correlated with cigarette consumption. However,
natural antioxidant systems are thought to provide protection against free radicals and
increased activity of antioxidant sy stem is associated with reduced risk of certain disease [16].
Cigarettes smoke reduces the activity of antioxidant system; these may lead to imbalance
between oxidant-antioxidant in favor of the prooxidant leading to potential damage and
dominant risk factor of many diseases [17].

Nitric oxide (NO) is found in cigarette smoke which has been considered as health
hazards the concentrations of it reached up to 600 p g/cigarette [18].

The data in this study show that the level of zinc in serum of smokers was
significantly lower compared with nonsmokers.

Changes in intracellular zinc were critically dependent on (NO) production which
produce changes in zinc homeostasis, and increase in labile zinc [19]

The reaction of (NO) with metallothionein has been investigated previosly, and
literatures reflects that NO mediates zinc release from metallothionein by destroying zinc-
sulphur clusters [19,20,21]. Aravindakumar, etal observed that the percentage loss of Zn*" and
thiolate groups after 3hours of NO treatment are 62% and 39%, respectively [20].
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Indeed, the rate of attack by NO on metallothionein domain is intuitively expected to
increase with the extent of reaction(at the level of this domaln) by a decrease in steric
hindrance as a result of gradual unfoldm g of the protein as Zn*'thiolate bonds are broken. A
further increase with respect to Zn"" release may be expected to result from the fact that such
Zn*+ release probably only occurs efficiently when several Zn” thiolate bonds are
broken.[20,22,23]

There was significant (P<0.05) decrease in serum copper level in smoker if compared
with nonsmoker.

Cadmium is one of toxic elements in tobacco smoke and it is copper antagonist
[24,25]. The accumulation of cadmium in the cell layer was significantly decreased by
copper; however, it was therefore suggested that copper significantly protects cadmium-
induced cytotoxicity primarily through decreasing the cellular cadmium accumulation [26].
So that cadmium uptake into the body has a combined stronger effect in decreasing copper
and zinc levels [27].

Antioxidants in smokers consumed for neutralization of free radicals present in
cigarette smoke.
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Fig. (1): Effect of smoking on serum level of zinc
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Fig. (2): Effect of smoking on serum level of copper



