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Abstract

The purpose of this study IS to examine the effect of cigarette smoking on serum
oxidative damage, antioxidant status, and mineral concentrations in male subjects.
Subjects were randomly chosen from different work places in Baquba city.
Smoker(n=45) is defined as a person who has smoked 10 or more cigarettes/day
continually for at least one year while non smoker(n=45) is a person who has no
previous smoking experience. Serum oxidative defense enzyme activities (CAT and
glutathione-s- transferase) and non enzymatic (glutathione, total protein, albumin and
uric acid) and serum mineral (Zn, Cu and |) were evaluated. Serum glutathione was
lower in smokers than in non-smokers, whereas serum uric acid was higher. Serum zinc
and copper concentrations were similar in the two groups. Serum iron concentrations
were higher in smokers. All other parameters were similar in both groups. These
findings show that there isdepletion in the non enzymatic antioxidant change depending
on their co factor concentrationsin tobacco smokers.
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Introduction
Smoking is a widely accepted practice in Iragi and sometimes is associated with socializing,

sharing and male identity. A smoker defined as a person who has smoked 10 or more
cigarettes per day continually for at least one year, while non-smoker is a person who has no
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previous smoking experience [1] .Although smoking is a recognized risk factor for severa
diseases, including emphysema ,chronic bronchitis ,cardiovascular diseases and Cancer [2]
,very little is known about the nutritional consequences of smoking .In animal models
,administration of benzo (a) Pyrene , a constituent present in cigarette smoke induced vitamin
A depletion [3]. Vitamin A deficiency per se causes emphysema. Some other trace elements,
such as iron, zinc, and vitamin E were found to be deficient among heathy smokers.
compared to non- smokerg[4].

Many antioxidant defenses depend on micronutrients or are micronutrients themselves.
Superoxide dismutase (a Cuzn-or Mn- Containing enzyme) removes O, by converting it to
H,O, which is then removed by glutathione peroxidase (a GSH-dependant selenoprotein) or
catalase (a haem enzyme). The iron transporting protein transfer is normally kept at around
30% iron saturation to ensure that no iron is available to catalyse formation of dangerous
radicals such as "OH [5].

M aterial and M ethods

The purpose of this study is to examine the effect of cigarette smoking on serum oxidative
damage, antioxidant status, and mineral concentrations (Zn, Cu and iron) in Iragi subjects.
Subjects were randomly chosen from different work places in a rural community in Baguba
city.

The subjects who had a history of smoking 10 or more cigarettes per day were considered
smokers, (n=45) and those who never smoked were controls (n=45). Venous blood was
obtained from each subject and divided to two parts- in EDTA tube for haematological test,
while the second part was drawn in a test-tube. Serum samples were separated by
centrifugation, and kept stored at 4C until further analysis which include the activities of
catalase, glutathione-s-transferase and glutathione in each sample spectrophotometrically.
Also albumin, total protein, uric acid, Malondialdehyde (MDA) concentrations as a marker of
lipid peroxidation serum zinc, copper and iron concentrations in tobacco smokers were
compared with those of non- smokers.

Statistical M ethods

All data are expressed as the mean value + SE . Statistical analysis of the results was
performed . Variables between smokers and non-smokers were compared by using Duncan's
test .

A probability level of 5% was considered statistically significant.

Table|.Shaematological parametersin the smoker
Group (n=45) and control group (n=45)
(Data shown asmean + SE . )

Smokers Contrals
Haemoglobin (g/dL) 13.607 + 0.217 13.209+ 0.28
Erythrocyte (10°) 4.932+0.078 5.026 + 0.081
L eucocyte (10°) 7.321+0.343 7.239+ 0.384
Plateletts (10°) 149.095 + 6.337 154.467 + 6.492




Tablell . Selected serum biochemical parametersin the smoker group (n=45) and control group (n=45). (Data

shown asmean + SE )

Smokers Contrals
Albumin (g/dL) 3.689+0.112 3.64+0.117
Total protein (g/dL) 7.033+0.113 6.982 + 0.142
Uric acid(mg/dL) 6.33+£0.222 5.722 + 0.187*
GSH (n mal/L) 0.211+0.015 0.257 +0.017*
CAT (U/L) 5.682 + 0.41 4.659 + 0.436
GST(U/L) 34.438 + 3.361 30.016 + 3.334
MDA (n mal/L) 1.523+0.155 1.405+ 0.148
Zinc (mg/dL) 113.796 + 4.232 107.6 + 7.587
Copper (mg/dL) 75.291 + 5.658 79.634+6.221
Iron (mg/dL) 83.119+6.273 62.373+ 3.937*

control NS. Smoker group, P<0.05 .

Results

Table | : shows no statistical differences were observed in the haematological parameters in
smoker compared with non- smoker subjects.(P>0.05).

Table Il : shows that serum concentrations of glutathione (GSH) was significantly lower in
smokers group compared with control group ,(P <0.05). Conversely concentrations of total
protein and albumin were similar in both groups . (P>0.05).

Serum concentration of thiobarbituric acid reactive substances (TBARS) dlightly increased
in smoker group. The activity of catalase (CAT) and glutathione-s-transferase (GST)
increased in smoker subjects but these were not significant (P>0.05).

Serum Zinc concentrations were higher in smokers , whereas serum copper concentration
was lower but not significant (P>0.05).serum Iron shows highly significant differences in
smoker group compared with non-smokers.

Discussion

Antioxidant defensces act as balanced and coordinated system and each relies on the action
of the other.[6].

Antioxidants, which controls the oxidative stress state, represents a major line of defense
regulating over al health. Human plasma contains many different non enzymatic antioxidants.
Because of their number, it is difficult to measure each of these different antioxidants
separately. In addition, the antioxidant status in human plasma is dynamic and may be
affected by many factors.

Glutathione peroxidases are a mgjor enzymes that remove hydrogen peroxide generated by
SOD in cytosol and mitochondria, by oxidizing the tripetide glutathione (GSH) in to its
oxidized from (GSSG)[7].

2GSH + H20 GSSGy+ 2H20

Increased concentrations of broken down products of uric acid in smokers compared with
non smokers, suggest that uric acid does indeed react with some oxidants. However, reaction
of uric acid with certain oxidizing species, such as "OH or peroxyl radicals, can generate uric
acid radicals that are themselves capable of doing biological damage [8].




It is thought that transition metal ions released during tissue damage might catalyse the
conversion of these poorly cytotoxic species into much more harmful substanceq9].
Fe"+ H202——Fe"™+OH ~ + OH
(The fenton reaction)

Conclusion

Our findings of elevated level of uric acid and decreased activities of glutathione provide
further evidence of the connection between smoking and non enzymatic antioxidant system
which may help to contribute to the interpretation of epidemiological studies and in planning
future research.
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