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Abstract

Smoking destroys the vascular system, increases plaque deposits in atherosclerosis, and increases inflammation.
The present study was performed to determine the effect of smoking on the levels of low-density lipoprotein and
very low-density lipoprotein in smokers. A cross-control study was carried out in the outpatient clinic in
Baghdad, Irag. The study was carried out 60 by individuals from February 2021 to July 2021. Participants in
this study included adult smokers and non-smokers of both genders, and the levels of LDL and VLDL were
determined using an Automatic Chemistry Analyze. The results revealed that the total number of smokers was
60 individuals from both genders; there was a significant difference in mean low-density lipoprotein and very
low-density lipoprotein levels. There is a significant difference in LDL Values between non-smokers and
smokers (129.853+7.880; P<0.05). Non-smokers showed lower LDL values (104.460+7.950; P<0.05).
Regarding VLDL values, results revealed that smokers were showing higher values than a non-smoker
(49.641+4.02), (28.986+1.676) respectively, P<0.05). LDL and VLDL levels are more prevalent in current
cigarette smokers than in non-smokers. Heavy smokers have higher LDL and VLDL values for a cigarette than
non-smokers, which is consistent with observations in other populations.
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1. Introduction

Smoking is an essential factor in the development of
cardiovascular disease in more than 30% of the world's
population (1). Smoking may significantly affect
changes in serum lipids in ordinary people (2).
Compared to non-smokers, smokers have significantly
higher levels of low-density lipoprotein (LDL-C)
cholesterol. (3). However, after controlling for
smoking, the risk of heart disease and serum lipids
varied slightly (4). LDL-C is a lipoprotein that
transfer lipids through the blood and deposits in the
walls of the arteries. It is also required to regulate
cellular activity. Because cholesterol is highly
insoluble, it must be bound to hydrophilic proteins in

the bloodstream (5). The outer layer of LDL particles
comprises cholesterol glucosides, while the inner core
comprises cholesterol fatty acid esters. The envelope
consists of one copy of the hydrophobic apo-B protein,
which mediates the attachment of Low - density
lipoproteins to specific receptor molecules (6).
Lipoproteins, including the apolipoprotein B protein,
are arteriosclerosis that disease finds when damage
occurs within arteries. In people with low plasma LDL-
C levels, the remaining cardiovascular damage may be
induced by triglyceride-rich lipoproteins such as very-
low-density lipoproteins (VLDL) (7). According to the
studies, their oxidatively —modified low-density
lipoprotein (LDL) is taken up by macrophages in
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culture, causing foam cells to develop and aggravating
the atherosclerotic process (8). Furthermore, the
consequences of raised cholesterol levels and changes
in LDL and VLDL among cigarette smokers have
already been documented (9). Smoking cigarettes has
also been linked to minor but highly significant
increases in low-density lipoprotein cholesterol levels
(10). Smoking cigarettes induces a rise in LDL
cholesterol and an elevation in VLDL cholesterol,
resulting in a fat buildup in the artery wall. Because of
this, smokers have a higher chance of atherosclerosis
than non-smokers (11). Given that there is no updated
local data to contradict this hypothesis in Irag, the
effect of smoking on the level of low-density
lipoproteins in humans was evaluated in this study.

2. Materials and Methods

2.1. Study Population

Sixty adults of both genders within the age group 20-
50 years old were evaluated in this study; the study was
extended from February 2021 to July 2021.

The study group included smokers who smoked 10 to
25 cigarettes daily, and the control group included non-
smokers. Patients with other diseases such as diabetes,
liver disease, and pancreatic disorders were excluded
from the study to avoid the effect on lipid factors.

Interviews were conducted with those present at the
Medical City Outpatient Clinic. Written consent was
obtained from each individual to participate in this
study. The participants' demographic information was
taken via a personal questionnaire.

2.2. Blood Sampling and Biochemical Assays

After an overnight fast of roughly fourteen hours, five
ml of blood samples were taken, and the serum was
pooled by centrifuge at 3000 rpm (800-1Centrifugal
Machine, China) for 15 minutes. The lipoprotein
profiles in the serum were investigated, and the levels
of LDL and VLDL were determined using an
Automatic Chemistry Analyzer and the standard
homogeneous enzymatic approach (Linear), with the
Linear Company providing the calibration and internal
controls (EMC LAB, Germany).

2.3. Statistical Analysis

Excel and Statistics (SPSS version 18) were used for
data analysis. Continuous data were expressed using
the mean and standard deviation. The Student's t-test
was used to examine the differences in LDL and VLDL
concentration measured by the direct method and other
formulae between smokers and non-smokers. (P<0.05)
was measured statistically significant.

3. Results

The study's findings demonstrated that there was a
substantial variation in LDL and VLDL levels between
cigarette  non-smokers and  smokers,  with
cigarette smokers  having much  higher LDL
(129.853+7.880; P<0.05) than  non-smokers
(104.460+7.950; P<0.05) (Figure 1).
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Figure 1. LDL levels in serum of cigarette non-smokers and
smokers

As well as, the level of VLDL was showed up-
regulated in cigarette smokers (49.640+4.029; P<0.05)
compared to non-cigarette smokers (28.986+1.676;
P<0.05) as in figure 2.
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Figure 2. VLDL levels in serum of cigarette non-smokers and
smokers
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4. Discussion

Smoking has been described as one of the main
factors of cardiovascular diseases and is associated with
changes in the regular pattern of plasma lipoproteins
(12). It is found in cigarettes containing nicotine, which
significantly affects lipid levels in the blood (3).The
predominant cholesterol carriers in circulation are low-
density lipoprotein (LDL) particles, which have the
physiological role of transporting cholesterol to cells.
Inhibition in the function of LDL receptors leads to
hypercholesterolemia. The liver produces very low-
density lipoprotein (VLDL) (3). Jain and Ducatman
(13), through their research on the relationship between
serum lipids and continuous smoking, found that
people who smoke have higher levels of LDL and
VLDL; this was consistent with the results of our
research. Also, the present study's findings were
consistent with the results of Gossett, Johnson (14),
who found that LDL and VLDL levels increased. As a
result, LDL and VLDL levels are higher in current
smokers than in non-smokers. Heavy smokers have
higher LDL and VLDL values for a cigarette than non-
smokers, which is consistent with observations in other
studies (10, 11, 13). One factor that increases LDL and
VLDL in the blood serum of smokers is increased
secretion of catecholamines and, as a result, increased
free fatty acids, which may increase the concentration
of VLDL and LDL (9). Smoking also decreased
lecithin-cholesterol  acyl transferase, which is
responsible for esterifying free cholesterol and
increasing HDL, and may also lower cholesterol ester
transfer protein levels (15). According to the findings
of studies, community education must be oriented that
smoking is a risk factor for community health through
induction and acceleration of hyperlipidemia so that
atherosclerosis and its complications are the risky out-
put of smoking, particularly in heavy smokers.
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