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Abstract

Cigarette smoking is a major risk factor for heart disease and peripheral vascular disorders. The cardiovascular
diseases among smokers can be predicted by the levels of lipid profile. The objective of the present study
is to analyse the effects of smoking on the lipid profile and lipase levels among Iraqi smokers as well as to
identify the morbidity risk among smokers and non-smokers. A cross-sectional study (n=50) was designed
including smokers (n=40) and nonsmokers (n=10) as a control group.The lipid profile and lipase level tests
were performed after overnight fasting.The lipid profile and lipase levels were found to be significantly
(p<0.05) increased in the smoker group as compared to non-smoker group. Total cholesterol and triglyceride
(TG) levels were found to be increased 194.24+37.04mg/dl and 173.87+44.96mg/dl in the smoker group
as compared to control (165.35+23.6mg/dl and 106.7+43.4mg/dl), respectively. Serum high-density
lipoprotein cholesterol (HDL) concentration was decreased to 46.30+7.1mg/dl as compared to control group
64.15+8.8mg/dl.The smoker group showed significant increased in the serum LDL (103.16£21.43mg/dl)
and VLDL (44.78+8.9mg/dl) levels as compared to control group (77.06+£20.5md/dl and 24.14+8.8mg/dl,
respectively). Similarly, the smoker group showed decreased in serum lipase level (28.35+78.3) as compared
to the control group (37.65+9.7). Smoking is associated with many risk factors of heart and vascular diseases
which can evaluated by the elevated levels of total cholesterol, TG, LDL and VLDL. However, preventive
strategies are needed to avoid the future cardiovascular diseases and in supporting the benefits of quitting

smoking.
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Introduction

Tobacco smoking is the most prevalent addictive
disorderand the leading preventable cause of morbidity
andmortality worldwide, which in turn causes devastating
health problems including heart disease, lung disease
and cancer. Smoking harms almost every organ of the
body. The world has an estimated more than one billion
smokers, approx. One fifth of the world’s population'. In
developed countries tobacco wasre sponsible for 24% of
all male deaths and 7% of all female deaths. The average
loss of life attributable to tobacco in1990 was about 16
years?. In the last years, many studies have been made
to understand the addictive nature of smoking. Nicotine
is the principal drug in tobacco products and tobacco
smoke responsible for the dependence-producing
effects of cigarette smoking. Tobacco addiction is best

considered a chronic disease. Cigaratte is considered
as a toxic due to its various other components but the
nicotine is responsible for its addiction®.

Lipids serve as an energy source for the body. They
are of various formi.e. high-density lipoproteins (HDLs),
low density lipoproteins (LDLs), very low density
lipoproteins (VLDL), triglycerides and cholesterol.
HDL is considered as a good cholesterol. While others
have harmful effects such as cardiovascular disease,
narrowing of blood vessels, impair blood flow to the
heart, brain and other organs etc. if their levels increased
from normal*°. Nicotine responsible for increase in bad
cholesterol (LDL, VLDL, triglycerides and cholesterol)
and decrease HDL levels. Cigarette smoking (1-5 per
day) reported to have a significant risk for a heart attack®.



Lipase catalyses the breakdown of triglycerides into
free fatty acids and glycerol. Various kinds of lipases
are secreased by various body cells viz. liver (hepatic
lipases), adipocytes (hormone-sensitive lipases),
vascular endothelial surface (lipoprotein lipase) and
small intestine (pancreatic lipase). Understanding lipase
is crucial for understanding the pathophysiology of fat
necrosis and is clinically significant in the understanding
of acute and chronic pancreatitis. The role of lipase
is also crucial in the mechanism of some medications
indicated for loweringcholesterol®. The lipase group
of enzymes is built on alpha and beta hydrolase folds.
They work by employing chymotrypsin-like hydrolysis,
which uses a histidine base, a serine nucleophile and
aspartic acid.Each type of Lipase serving individual
functions. Hepatic lipase in the liver is responsible for
degrading the triglycerides that remain in intermediate
density lipoprotein (IDL). Hormone-sensitive lipase is
found within fat tissue and is responsible for degrading
the triglycerides that are stored within adipocytes.
Lipoprotein lipase is found on the vascular endothelial
surface and is responsible for degrading triglycerides
that circulating from chylomicrons and VLDLs.
Pancreatic lipase is found within the small intestine
and is responsible for degrading dietary triglycerides’.
Hepatic lipase plays a crucial role in the formation and
delivery of LDL. LDL is formed by the modification of
intermediate density lipoprotein in the peripheral tissue
and liver by hepatic lipase. These LDL particles are taken
up, or endocytosed, via receptor-mediated endocytosis
by target cell tissue. LDL serves to ultimately transport

cholesterol from the liver to peripheral tissue®.

Fat necrosis occurs enzymatically and non-
enzymatically. In acute pancreatitis, saponification of
peripancreatic fat occurs. In the traumatic events, non-

enzymatic fat necrosis takes place which leads to the
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lipase and fatty acids release and triglyceride breakdown.
These negatively charge fatty acids, once released in the
bloodstream gets bind to the positively charged calcium
ions. This process of salt formation between negatively
charged fatty acids and positively charged calcium
ions is called saponification’. The present study aim to
evaluate the effects of smoking on the lipid profile and
lipase levels among Iraqi smokers as well as to identify
the morbidity risk among smokers and non-smokers.

Materials and Method

This study was conducted on 50 samples of male
subjects in the age group ranging from 19 to 23 years.
10 subjects were non-smokers of cigarette consider as
control group and 40 were smokers for cigarette and
shisha. All the research participants were explained
about the procedures and recruited, after obtaining
informed consent. We excluded from the study all
Subjects with alcoholics, liver diseases, chronic renal
failure, hypothyroidism and diabetes mellitus and also
with other chronic illness.

About 5 ml blood samples were collected after
an overnight fasting and serum was separated from
the blood. The serum lipid profile was studied and the
lipid levels were calculated by Freidewald’s formula.
Estimation of total cholesterol, triglycerides (TGs), low-
density lipoprotein (LDL) and high-density lipoprotein
(HDL) were done by standard method.

Statistical Analysis

The generated data were depicted as mean + standard
deviation (SD). The means were compared using an
independent sample t test. Analysis was two-tailed and a
p-value <0.05 was considered as statistically significant.
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Results

In the present,

Figure 1 showed lipid profile and lipase concentration in control and smoker.

Lipid profile and lipase
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Figure 1. Lipid profile and lipase concentration

The results of the present study indicated as
shown in Table 1 to significant differences were
observed at p<0.05 in the concentrations of all studied
biochemical parameters, which included lipid profile
and lipase enzyme concentration when comparing
the concentrations of those variables with the control
group of non-smokers.Where, the total cholesterol
concentration was 165.35+23.6mg/dl in the control
group andincreased significantly to 194.24+37.04mg/
dl in the group of smokers. The serum triglyceride
concentration in the control group was 106.7+43.4mg/dl
and increased significantly in the serum of the smokers
group to 173.87+44.96mg/dl. The results also indicated a
significant decrease in the concentration of high density
lipoprotein cholesterol (HDL)was the concentration
in the control group 64.15+£8.8mg/dl and decreased

significantly to 46.30+7.1mg/dl in the group of smokers.
While, the concentration of low-density lipoprotein
LDL increased significantly after its concentration
in the control group was 77.06+20.5mg/dl became
103.16+21.43mg/dl in the smokers group. We also
observed a significant increase in the level of very low
density lipoprotein (VLDL) where the level of serum in
the blood of the control group 24.14+8.8mg/dl and the
level of serum in the group of smokers 44.78+8.9mg/
dl. As for the concentration of lipase enzyme, the
results indicated a significant decrease in serum enzyme
concentration. The serum enzyme concentration in
the control group was 37.65+9.7mg/dl and decreased
significantly to 28.35+78.3mg/dl in the serum ofsmokers

group.
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Table 1. Lipid profile and lipase concentration

Parameters Control Smokers
Cholesterol (mg/dl) 165.35+£23.6 194.24+37.04
Triglycerides (mg/dl) 106.7+43.40 173.87+44.96
HDL (mg/dl) 64.15+08.80 46.30+07.10
LDL (mg/dl) 77.06+20.50 103.16+21.43
VLDL (mg/dl) 24.14+08.80 44.78+08.90
Serum lipase (ng/ml) 37.65+09.70 28.35+78.3

p=<0.05, Standard deviation.

Discussion

Smoking is one of the most important underlying
factors that cause significant common risk of
atherosclerosis, blood vessels and clinical and genetic
diseases. Smoke contains oxidants, of which 4,000
compounds have been identified, causing high cholesterol
and triglycerides'®. These results were consistent with
the results of the current study, which indicated an
increase in serum lipid concentration (TC, TG, LDL and
VLDL)and decreased in HDL in smokers. This may be
attributed to the fact that smoking works to find different
mechanisms that lead to a change in the level of fat
from the most important Nicotine works to stimulate the
sympathetic nerves in the adrenal gland, which leads to
an increase in the secretion of hormones catecholamines,
namely adrenaline and nor- adrenaline and this leads to
an increase in lipase and the concentration of free fatty
acids in the plasma this in turn leads to increased secretion
of hepatic FFA and triglycerides in the bloodstream'!-4,
Another mechanism is due to the condition of
hyperinsulinaemia in smokers, this leads to increased
cholesterol in the blood as a result of low activity of
the enzyme lipase Lipoprotein'>. Cholesterol levels are
important indicators of heart health'¢. For high-density
lipoprotein cholesterol or “beneficial” cholesterol, high
levels are better. High-density lipoprotein (HDL) is
known as “good” cholesterol, because it helps to get rid of
other forms of cholesterol from the bloodstream. Higher
levels of HDL cholesterol are associated with a lower
risk of heart disease®. Cholesterol is a waxy substance
found in all of your cells and has many useful functions,
including helping to build your body’s cells'”. They are
transported through your bloodstream and are bound to
proteins, these are called lipoproteins. High levels of
Low-density lipoprotein LDL can eventually build up
inside the walls of blood vessels, leading to narrowing of

passages'®!1°. Sometimes a clot can form and hang in the
narrow distance, causing a heart attack or stroke!®20-2!,
Hence, LDL is referred to as “bad cholesterol”.
Cigarette smoking is associated with a decrease in the
level of HDL-C by changing the critical state of fat
transfer enzymes, where the activity decreases the ethyl
transferase lecithin and cholesterol (LCAT) and change
the protein transport cholesterol ester (CETP) and hepatic
lipase activity???*. In this study, the results showed
that the total serum level of cholesterol, triglycerides,
LDL-C and VLDL-C were significantly higher in the
smoker compared to non-smokers. The serum level of
HDL-C was significantly lower in smokers compared to
non-smokers. Previous studies have reported the same
results that smokers have a higher picture of fat than
non-smokers?>~27. Other studies indicated that smoking
is associated with an increase in total cholesterol levels,
triglycerides, LDL-C, VLDL and a decrease in the level
of HDL-C?%2°_ Chronic smoking may be the cause of
increased levels fats’®. Due to low lipoprotein lipase
activity these studies are consistent and reinforce the
results of the present study. A significant decrease in
lipase concentration was observed in the smokers group
and may be due to decreased secretion or disturbance
of enzyme metabolism®. This can be attributed in part
to some modifications of the acinar tissue or organs
involved in lipase metabolism as a result of interaction
with the cell membrane or organelles®’. The rise of
smoke components can stimulate the reorganization of
the lipid membrane There is evidence to suggest that
the membrane disorder is caused by a specific type of
interaction of smoke components with lipid protein
components.Thus, the cell membrane is the main site
of action of smoke components and any small changes
in the membrane arrangement can produce significant
changes in membrane function®!-33,
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Conclusion

Cigarette smoking causes a change in lipid profile
which includes increased levels of total cholesterol,
triglycerides, LDL-C, VLDL-C with a decrease in
HDL-C level. Increased smoking intensity led to
a greater increase in the concentration of harmful
lipoproteins that contribute to atherosclerosis with a
decrease in anti-atherosclerotic lipoprotein (HDL-C).
Mild smoking is enough to reduce the anti-atherogenic
lipoprotein level to the risk of morbidity, an important
indicator for predicting the risk of coronary heart
disease among smokers. All the above results support
the need for an educational program on the dangers of
cigarette smoking. In addition, health policy makers
should actively promote awareness of the health risks
of smoking, clarify the role and risk of smoking in
atherosclerosis and implement an effective smoking
cessation strategy that is an important factor in reducing
the risk of CVD among smokers.
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