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Abstract

Cigarette smoking is main cause of lung cancer and one of the major causes for

cardiovascular problems. Smoking causes changes to some blood contents.

The study aimed to identifying the influence of cigarette smoking on concentrations of
glucose, total cholesterol, triglycerides, high density lipoprotein (HDL-C), glucose, low
density lipoprotein (LDL-C) and bilirubin in blood of young smokers.

The study conducted among 30 subjects of young smokers and compared with 20 non-
smoker volunteers as control group. The biochemical parameters of blood among all

subjects have been determined by using available commercial Kits.

The results have been showed that the mean of the total serum bilirubin levels were lower
in smokers when compared with controls but with significant (P > 0.05). Serum fasting
blood glucose (FBG) and total cholesterol (TC) levels were found to be higher in smokers
as compared to controls (P <0.05). The comparison between the estimated levels of
triglycerides (TG) and low density lipoprotein-c (LDL-C) in smokers and healthy controls
subjects showed no significant increased (P > 0.05). Also there are no significant

decrease in levels of HDL-C in smoking subjects as compared to controls

Conclusion: The conclusion from results, that smoke of cigarette can influence on
biochemical parameters such as glucose, total cholesterol and bilirubin in early stages of

smoking and produce a problems to cardiovascular system in early ages.
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Introduction

Smoking of cigarettes is still highly spread throughout the world although of its
dangerous effect on health of human which led to a various of chronic diseases [1].
Smoking is an etiological factor for respiratory diseases, cardiovascular diseases,
cancers, and variety of infections [2, 3]. Over four thousand compounds are present in
smoke of cigarette, and at least 200 compounds from these compounds are toxicant.
Some other compounds are known as carcinogenic agents, others are free radical and
oxidants which induce oxidative stress by oxidation of lipid and lipoproteins [1, 4].
These compounds can effect on human organs and its contents of materials and
compounds. Blood is a mobile tissue consists of liquid phase “plasma” 55% which swim
in it a solid phase or called “cellular phase” 45% which include the red blood cells, white
blood cells and platelets. Plasma consists of about 90-92% water, about 7% proteins, and
1-3% of other organic and inorganic compounds such as glucose, lipoproteins, urea, uric
acid, creatine, creatinine, bilirubin, electrolytes, etc. [5, 6]. The compounds of cigarette
smoke when transferring into blood from lungs can react with plasma compounds and
change its normal percentage, and also these compounds can arrive into different organs
and effect on it [7, 8]. The changing of normal percentage of plasma compounds may
well led to serious dangerous complications [7-11]. Bilirubin is the end product of heme
catabolism and the bilirubin in serum has antioxidant property [11, 12]. Several studies
have shown that serum bilirubin has a protective effect against cardiovascular disease
and decreasing its normal percentage will be with bad effect. Also, the increasing of
blood glucose and cholesterol concentrations are contributing agents to vascular

problems such as atherosclerosis [11-17].
Materials and Methods

The study has been done at laboratory of Biochemistry in Chemistry Department,
College of Science, Diyala University during the period from February to March 2017.
Fifty (50) young male subjects (students) are selected for the study and their ages ranged
(from 21 to 25) years. Thirty (30) subjects are smokers and were with duration of
smoking for more than 5 years. Twenty (20) healthy non-smoker persons are included in

the study as controls and were as smokers in age and BMIL.

The samples for assay are taken in the morning from (9-11) A.M., while the smokers

and controls are fasting (8-12) hrs. Blood samples are collected by venipuncture, using a
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(10) ml disposable syringes. The blood samples were transferred into serum separator
tube and allowing the blood to clot at room temperature for 30 min then centrifuged at
(4000 rpm) for 5 min. Serum FPG and lipid profile, are measured. Bilirubin has been

evaluated by using capillary tube method.

Measurement of Body Mass Index (BMI) was done by using a mathematical formula
based on a person’s height and weight. BMI is measured by weight in Kilograms divided
by height in square meter (BMI=Kg/m2). Glucose level has been evaluated according to
the enzymatic method utilizing a ready-made laboratory kit for this purpose. Also serum
total cholesterol, serum triglyceride and high density lipoprotein HDL-cholesterol are
determined by utilizing a ready-made laboratory kit for this purpose (commercial
enzymatic methods). Low density lipoprotein LDL-cholesterol was calculated according

to Friedewald formula.

The data were expressed as mean + SD. All of the statistical analyses carried out by
using a standard statistical package (SPSS, Chicago, IL, USA). Comparisons of mean
values between groups were made by using independent sample ¢ test. A P <0.05 was

considered significant statistically.
Results

Subjects were taken for the study after age, BMI, and sex matching. We compared
serum total bilirubin, between smokers (n = 30) and controls (n = 20), the serum total
bilirubin levels were lower in smokers when compared with controls but with significant
(P > 0.05). Serum fasting blood glucose (FBG) and total cholesterol (TC) levels were
found to be higher in smokers as compared to controls (P < 0.05). The comparison
between the estimated levels of triglycerides (TG) and low density lipoprotein-
cholesterol (LDL-C) in smokers and healthy controls subjects showed no significant
increase (P > 0.05). Also there is no significant decrease in levels of HDL-C in smoking

subjects as compared to controls. The above results are shown in Table 1.
Discussion

From the results we can see the blood glucose is higher in smoker group than
nonsmokers group. The compounds of cigarette smoke may reduce the insulin activity to

entering the blood glucose into cells or affect the glucose receptor on cell surface which
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Table 1. Comparison of M £ SD for biochemical parameters in the studied groups.

Parameter Mean £ 5D Mean £ SD P-value
Smokers (n = 30) Non-smokers (rz = 20)

Age (years) 22.47+£2.36 22.62 £3.24 0.464
Body mass index (kg/m2) 21+£2 2249 +1.21 0.34
TG (mg/dl) 88.4+59.7 122.5+28.7 0.105

TC (mg/dl) 201.9£30.5 160.0£31.6 0.012*
HDL-C (mg/dl) 48.4+14.6 56.9+17.9 0.15
LDL-C (mg/dl) 103.2+£25.0 93.3+36.3 0.25

FBG (mg/dl) 118.2+37.9 92.2+11.0 0.043%*
Total Serum bilirubin (mg/dl) 0.48 £ 0.07 0.76 £ 0.05 0.056

may counteract the insulin activity to entering blood glucose into cells. This result agreed
with result of Bornemisza and Suciu who showed that increase of the glycemia after
smoking and this result is recorded as a result of presence the nicotine in smoke of
cigarette, and reversely, no blood glucose value rises after smoking cigarettes free of
nicotine or after smoking but without inhaling the smoke. Nicotine causes an increase in
the production of epinephrine and norepinephrine. These hormones are affect the body
by increasing blood glucose levels, heart rate, blood pressure, and breathing rate, and
also causing the breakdown of lipids and the increase fat levels of blood [18].

The results of lipid profile have been showed there are a non-significant elevation in
LDL-C, TG and significant elevation in TC, and there is a non-significant reduction of
HDL-C level. These results agreed with results of Devaranavadgi et al. who showed that
as the intensity and duration of smoking increases, significant increases are observed in
the levels of VLDL-C, LDL-C, TG and TC. And also a significant decreasing in the level
of HDL-C is noted in smoker groups as the duration and intensity is increased. These

findings add another health enhancing benefit by the cessation of smoking [19].

In the results the level of total bilirubin had been reduced in smoker group as
compared to non-smoker group, and these findings agreed with the findings of many
previous studies, which noted inverse relationship between smoking and concentration of
bilirubin. Bilirubin works as antioxidant in blood and decreasing its level increasing the
risk of cardiovascular diseases and stroke [20-23].
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Conclusion

The smoking of cigarette in early ages can increase the blood biochemical factors

which induce cardiovascular diseases such cholesterol and LDL-C, and reduce the

factors that decreasing the cardiovascular diseases such HDL-C or decreasing as

antioxidant in blood such as bilirubin.
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