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ABSTRACT

Objective: To examine the chronic effect of nicotine on serum lipid profile and oxidative stress in male mice.

Study Design: An Experimental Animal Study

Place and Duration of Study: This study was conducted at the Department of Biochemistry, Liaquat College of
Medicine & Dentistry, Karachi from February 2020 to April 2020 for a period of two months.

Materials and Methods: Adult male BALB/C mice weighing 25-30 gm were housed in six cages under light and
dark settings at 25°C and fed lab chow and water ad libitum under regular housing circumstances. Two sets of mice
were created (control and test). There were 12 mice in each group. The drug-treated group received nicotine
hydrogen tartrate (3.08 mg/ml) in 100 mL of drinking water for 28 days, whereas the control group got tap water.
Results: After chronic nicotine delivery, there was a significant difference in glucose concentration, body weight,
and plasma albumin concentration (P<0.01). Between the control and test groups, there was a significant difference
in LDL-C and triglycerides (P<0.001). The levels of total cholesterol and HDL-C are unaltered. MDA levels in the
liver (P<0.001), reduced glutathione and catalase activity (P<0.01), and brain MDA, reduced glutathione and
catalase activity (P<0.01), (P<<0.001), and (P0.001), respectively, were all determined to be significant.
Conclusion: In conclusion chronic administration of nicotine caused change in lipid profile, promoted lipid
peroxidation and significantly reduced liver antioxidant enzyme activities in mice. It could be inferred that nicotine
users have increased LDL-C and triglycerides which makes them more vulnerable to cardiovascular events.
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INTRODUCTION Triglyceride levels were also shown to be greater in
smokers than in non-smokers. According to recent

Smoking is one of the most important risk factors for  research, triglyceride levels are the most major element
the development of coronary atherosclerosis and  in the development of CHD.® Nicotine is one of the
coronary heart disease. Smoking, which is a known risk ~ most common chemicals found in tobacco smoke.
factor for the development of ischemic heart disease, Nicotine raises the levels of triglycerides, cholesterol,
can cause a change in the normal plasma lipoprotein ~ and VLDL while lowering the levels of HDL. Cluette
pattern.! Elevated Total lipid levels are thought to play Brown found that Long-term oral nicotine intake was
a role in the progression of atherosclerosis.? also found to raise LDL cholesterol while lowering
HDL cholesterol.* Nicotine has been demonstrated to
increase the circulatory pool of atherogenic LDL by
speeding up the transfer of lipids from HDL and
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University, Karachi. An oxidative stress is defined as a lack of equilibrium

between reactive oxygen species (ROS) production and
antioxidant defenses, which results in free radicals and,
as a result, malondialdehyde (MDA) formation due to
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cardiovascular risk factors such greater plasma
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lot of studies have connected smoking to metabolic
abnormalities and metabolic syndrome.®!

Chronic nicotine treatment in forced swim mice fails to
alleviate depression-like symptoms, worsens lipid
profiles, and impairs glucose homeostasis, which could
be linked to a higher risk of cardiovascular disease and
depression in chronic smokers, particularly those who
live in stressful situations.'?> This experimental study
was designed to examine the chronic effect of nicotine
on serum lipid profile and oxidative stress in male mice.

MATERIALS AND METHODS

The following animal procedures were carried out in
strict accordance with the standards for the care and use
of laboratory animals published by the National
Research Council (1996). The institutional animal
ethics committee at the University of Karachi provided
their approval. All efforts were taken to keep the
number of animals as low as possible, as well as any
pain or anguish they might experience. Adult male
BALB/C mice weighing 25-30 gm were kept in six
cages at 25°C, with light and dark settings, and fed lab
food and water ad libitum under normal living
conditions. There were two sets of mice developed
(control and test). Each group consisted of 12 mice. The
drug-treated group received nicotine hydrogen tartrate
(3.08 mg/ml) in 100 mL of drinking water for 28 days,
whereas the control group received tap water. Animals
were decapitated after the last treatment. Blood was
drawn and centrifuged for 30 minutes at 4000 rpm. The
serum was separated as a supernatant and kept at —20°C
until further analysis.

Serum Parameters Analysis the O-toluidine technique
was used to determine serum glucose concentrations. 3
The dye-binding technique was used to assess serum
albumin concentrations. # Kit technique was used to
calculate serum cholesterol, triglycerides, HDL-C, and
LDL-C (Randox®, Private Ltd). Determination of
serum Protein by Lowry’s Method (1951). Colorimetric
Assay of Catalase by Sinha et al., 1972, Estimation of
Reduced Glutathione by Ellman (1959) and
Determination of Malonaldehyde with Thiobarbituric
Acid Test by Uchiyama and Mihara (1977). Drugs and
Chemicals Sigma Chemical Co. provided Nicotine
Hydrogen (+)-tartrate. The rest of the compounds were
of analytical quality.

All data are expressed as the mean minus the standard
error of the mean. A two-tailed student t-test was used
to determine the significance of the difference between
the comparing means. If the accompanying P
(probability of error) values were less than 0.05, all
values were considered statistically significant.

RESULTS

The effects of nicotine on glucose concentration, body
weight, and plasma albumin concentration in mice are
shown in Figure 1. After chronic nicotine delivery,

there was a significant
concentration, body weight,
concentration (P<0.01).

The effects of chronic nicotine delivery on the lipid
profile in mice are shown in Table 1. Between the
control and test groups, there was a significant
difference in LDL-C and triglycerides (P<0.001). The
levels of total cholesterol and HDL-C are unaltered.
Table 2 shows the effects of chronic administration of
nicotine on liver oxidative stress parameters in mice. A
significant difference was found between MDA levels
(P<0.001), reduced glutathione and catalase activity
(P<0.01). Table 2 reveals the impact of prolonged
nicotine delivery on the oxidative stress status of mice's
brains. MDA, reduced glutathione, and catalase activity
were all shown to be substantially different (P<0.01,
P<0.001), (P<0.001), and (P<0.001), respectively.

difference in glucose
and plasma albumin

Table No.1: Effects of chronic nicotine
administration on plasma lipid Profile
Parameter Control Test p-
mean = SEM | mean £SEM | value
Total
Cholesterol | 163.9+13.01 | 192.3+14.4 >0.05
(mg/dl)
HDL-
Cholesterol 36.5+2.95 32.52+1.58 >0.05
(mg/dl)
LDL-
Cholesterol 49.2+4.43 66.8+3.01 <0.001
(mg/dl)
Triglycerides | 706,596 | 8554353 | <0.001
(mg/dl)
Table no.2: Effect of Chronic Nicotine
Administration on Liver & Brain Antioxidant
Status
Control Test
Parameter mean + mean + vzfllje
SEM SEM
MDA
(nM/qg of 22.4+0.25 | 25.840.46 | <0.001
tissue)
_ Reduced
g | Clutathione | ¢o,051 | 442088 | <001
3 (UM/g of
tissue)
Catalase
(UM/min/mg 0.1+0.00 | 0.07+0.00 | <0.01
of protein)
MDA
(nM/g of 15.8+0.28 | 18.1+0.65 | <0.01
tissue)
- Reduced
3 | Clutathione |5 5,55 | 508+0.47 | <0.001
& | (uMfgof
tissue)
Catalase
(UM/min/mg | 0.13+0.003 | 0.2+0.01 | <0.001
of protein)
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Figure No.l: Effects of Chronic Nicotine
Administration on Plasma Glucose Concentration,
Body Weight and Plasma Albumin Concentration

DISCUSSION

The current study reveals that giving mice nicotine
(3.08 mg/kg/day) for four weeks boosts their body
weight and glucose levels. Previous studies suggested
that smoking itself may triggers metabolic syndrome by
increasing body weight and glucose concentration.
Increased glucose concentration causes more glucose to
reach pancreatic beta cells, whereas increased
glycolysis speeds up insulin secretion. Smoking is
likely to promote insulin resistance directly. * As a
result, smoking raises the risk of metabolic syndrome
and diabetes, which, in turn, raises the risk of
cardiovascular disease.

Our results indicate that chronic nicotine treatment
increases plasma albumin concentration. Recent studies
in contrast with our results showed that Plasma
albumins are lower in smokers because albumin has an
antioxidant characteristic that can be observed by
increased oxidative stress.!®'’ Nicotine therapy also
elevated triglycerides and LDL-C levels in mice. Serum
HDL-C, on the other hand, remained unchanged. These
findings are consistent with Bibi et al earlier findings
(2011).8 Our results is consistent with previous studies
that cigarette leads to increase in the concentration of
serum total cholesterol, triglycerides, LDL-cholesterol,
VLDL-cholesterol and fall in the levels of anti
atherogenic HDL- cholesterol, as reported by Muscat.*®
Nicotine stimulates adrenaline secretion, which causes
glucose to be released from the liver into the
bloodstream. We found MDA levels were increased
while reduced glutathione and catalase levels were
decreased. Our findings are in line with research that
show elevated MDA levels cause lipid peroxidation.?
In nicotine-treated rats, increased lipid peroxidation
products are linked to poorer activity of cleaning
enzymes such as glutathione and catalase.?*

In our study brain MDA levels, reduced glutathione and
catalase activities were increased in nicotine
administered mice. In contrast to our findings, Baskaran
et al. found no significant difference in brain MDA
levels across rats, implying that nicotine did not
promote free radical-mediated tissue damage in the
hippocampus. However, our findings are in line with
prior research, which found that when 3mg/kg of
nicotine was administered, the level of reduced
glutathione increased. Furthermore, CAT levels rose

considerably.?> Nicotine administration, according to
some, can cause oxidative stress by causing the
production of reactive oxygen species in the peripheral
and central nervous systems.?® Furthermore, it has been
suggested that nicotine at extremely low doses may
function as an antioxidant and play an essential part in
its neuroprotective action, but a high dose of nicotine
may cause neurotoxicity and induce oxidative stress?*,

CONCLUSION

In mice, chronic nicotine administration changed their
lipid profile, accelerated lipid peroxidation, and
dramatically lowered liver antioxidant enzyme activity,
according to this study. Nicotine smokers are thought to
have higher LDL-C and triglycerides, making them
more sensitive to cardiovascular problems. Therefore,
by quitting smoking and regulating metabolic risk
variables reduces the chance of significant adverse
cardiovascular events.
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