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Abstract

Smoking is a worldwide problem and it affects both actively and passively. It affects the health of human
being as well as animals. The smoking leads to the disturb whole system of the body and harms each
organ of body. Tobacco smoke is expected to lead to heart failure and cardiomyopathy. Smoking has a
direct impact on cardiovascular system. The objective of the current research study to evaluate effect of
tobacco (Nicotiana tabacum) smoke on level of lipid profile in chickens and to determine the
histopathological changes in heart tissue of chickens due to exposure of tobacco (Nicotiana tabacum)
smoke. A set of 15 chickens were used for this research at the age of the chickens 16 weeks to 18 weeks.
Chicken was divided in to three groups into control group, experimental group one and two. Cigarette were
purchased from the market and given to the chickens in the form of tobacco smoke for 30 days. Passive
smoking exposure technique was used. It was concluded that the lipid profile of experimental group one
and two disturbed, the concentration of bad cholesterol e.g., LDL, total cholesterol, VLDL and triglycerides
increased while the concentration of good cholesterol HDL decreased due to the passive smoking
exposure. The histopathology of heart tissues of control group remained normal, no tissue changes were
seen and cardiac muscles were normal, while the heart tissue of showed the mild congestion, shrinkage
and atrophy of cardiac muscle fibers was seen and also mild congestion was seen in the myocardium.

Index Terms: Cardiovascular Disease, HDL, LDL, VLDL, Nicotiana Tabacum.
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1. INTRODUCTION

Smoking is a worldwide problem and it affects both actively and passively. It affects the
health of human being as well as animals. Tobacco smoking is considered as higher risk
of Cardiovascular disease and disturb whole system of the body and harms each organs,
such as heart failure, and cardiomyopathy [1]. The word “tobacco" mentions to a variability
of plants of the Solanaceae family genus Nicotiana [2]. 8 million people are killed each
year due to smoking. The inhaling of such smoke is known as passive smoking. The
words "passive smoking" and "exposure to ETS by nonsmokers" used interchangeably to
describe the inhalation of passive smoking. One of the main modifiable risk factors for
CAD (coronary artery disease) is passive smoking [3]. Passive smoking has an effect on
the lipid profile and has the risk of heart disease. Poultry may become infected with
several types of respiratory hazards such as smoking [4].Tobacco is chewed and sniffed
very infrequently but smoked frequently. Tobacco products that are used in smoking form
are kreteks, cigars, bidis and cigarrete. In 2020, there will still be a high prevalence of
tobacco usage worldwide, with 7.8% of women and 36.7% of men using cigarettes (World
Health Organization, 2021). Smoking was considered as responsible risk factor for 7
million fatalities and 177 million disabilities and emphasizing ongoing public health issue
[5]. Tobacco use causes cancer, lung disease, strokes, cardiovascular disease, (CVD)
diabetes mellitus and chronic obstructive pulmonary disease (COPD), which comprises
pulmonary emphysema and lingering bronchitis. Tuberculosis, immune system issues
and ocular disease enhanced due to tobacco smoking. Lung cancer and tobacco-related
disease (92.7%), followed by COPD was (89.7%) and myocardial infarction was (84%)
[6]. The smoke of cigarette or tobacco and hazardous chemicals that thicken the blood
which block the arteries or blood vessel to swell or inflamed (plaque formation concept)
effect of cardiovascular system [7].

A stroke is a damage of brain function brought on by an interruption in the blood flow to
the brain. A stroke is considered as the important causes of disability and death
worldwide in adult men and women and studies showed that due to smoking stroke
occurred [8]. Heart attack may results this Coronary arteries disease, Cardiac arrest,
Arrhythmias — such as atrial fibrillation, Failure of heart, Cardiogenic-shock [9]. The
accumulation of the plaque inside the arteries the opening end narrowed and blood
properly not transfer to the different parts of the body this condition called Atherosclerosis.
Tobacco smoking promotes the formation of plague in blood veins or arteries [10]. An
abdominal aortic aneurysm (AAA) is a life intimidating issue and a bulge or weak spot that
develops in the aorta's segment that runs through the abdomen. Smoking is a known
factor in the early aortic damage that might result in an aneurysm. A ruptured abdominal
aortic aneurysm poses a serious threat to life; smoking is virtually always the cause of
abdominal aortic aneurysm deaths [11] PAD (peripheral artery disease) refers to
atherosclerotic occlusion disease, which encompasses arterial stenosis and occlusion
brought on by atherosclerotic plaques, arterial inflammation and thrombosis, arterial
dilatation (AD), external pressure lesions peripheral artery dysfunction [12].
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2.RESEARCH DESIGN AND METHODOLOGY

2.1 Study area

This study was carried out at Minhaj University Lahore.
2.2 Animal Housing

Fifteen chickens at the age of 18 weeks were purchased from the University of Veterinary
and Animal Sciences (UVAS) Lahore. The chickens were kept under wooden cage in the
regulated environment in the animal house in Minhaj University Lahore. Cigarette were
purchased from the market and given to the chickens in the form of tobacco smoke.
Passive smoking exposure technique was used.

2.3 Divisions of the Groups

Animals were divided into following 3 groups. Group 1: (Control group 1) were remain
untreated. Group 2: (Experimental group 1 -exposed to smoke of 4 cigarette /day) Group
3: (Experimental group 2 -exposed to the smoke of 2 cigarette /day). Control group was
not exposed to the passive smoking while the experimental groups (EG1 and EG2) were
exposed to cigarrete passive smoking 4 cigarrete and 2 cigarrete per day respectively.

2.4 Smoking Technique

Commonly two types of smoking techniques are used. Active Smoking and Passive
Smoking. Active smoking is voluntarily inhalation of the tobacco smoke and while passive
is involuntarily inhalation of smoke. In this research study passive smoking technique was
used for the examination of lipid profile and heart structure of the chickens. This is also
known as second-hand smoke (SHS). Passive smoking means inhalation of the tobacco
smoke by the person other than smokers or indirect inhalation of smoke. Passive smoking
exposure was provided for the duration of 30 days to the both experimental group 1(EG1)
and experimental group (EG2) 2 with 4 cigarrete and 2 cigarrete per day respectively.

2.5 Collection of Blood

After completing the 30 days of experiment all chickens were dissected and blood serum
was collected from all experimental and control group of chickens and blood was collected
in dry and clean serum collection tubes allow to clot to separate out of serum. After
centrifugation at 3000 rpm, serum was stored in an Eppendrof tube in refrigerator.

2.6 Chickens’ dissection and organ weight

Body weight of each animal's was recorded at the start of the experiment as an initial
weight and at the end of the experiment as a final weight. All the animals sacrificed in the
animal house of zoology department Minhaj University Lahore. After collection of blood
samples chickens were placed in dissection tray and all the organs were exposed. The
heart of the chicken was exposed and separated after cutting with the help of forceps
(tweezers) and scissor and organ weight was measured separately. After measuring the
weight of each chicken heart, the heart samples of all groups were stored in 10% formalin
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solution at 4°C for histological analysis. Weight of heart was measured with help of digital
weight balance in zoology lab of Minhaj University Lahore.

2.7 Histopathology of Heart

Chicken heart tissues were preserved in 10% formalin Solution for three days to avoid
cross linking and deterioration. Tissue was embedded in molten form of paraffin wax
before sectioning with micro-tome. For exposing the tissue, from the box surfaces wax
was scraped. Before sectioning, on ice tray box were refrigerated for 10 minutes.
Sections were created by rotating micro-tome. Tissue slices of 5um (micrometer) were
made and placed in hot water bath carefully then lifted to slides that were charged.
Subsequently keeping at 37°C for 120 minutes, all slides were labeled cautiously. Clear
cells were stained by Hemotoxin and eosin respectively. The tissue was covered with
cover slips and inspected under a microscope with low and high resolution.

2.8 Processing and Photography

Histology slides that were selected after being micro-photography, for the adjustment,
clarity,re-sizing Adobe Photoshop was used and for cropping along with stars Snipping
tool was used.

2.9 Statistical Analysis

Data analysis was done by using Graph Pad Prism version 11.0 and on experimental
data unpaired t-test statistics was applied for determining the mean, standard deviation
and p-value for each parameter. P value provides the possible significant effect of lipid
profile in standard group and experimental groups.

3. RESULTS

In this study 15 chickens were used for experiment and examined the effects of Tobacco
(Nicotiana tabacum) smoke on lipid profile and heart structure in chickens. Compare
parameters to observe those statistically identifying similarities and distinction among
them.

Table 1: After the consumption of feed and exposure of passive smoking the
values of body weight gain in terms of (Mean + SEM) of all animals all groups are

following
Groups Control Group (CG) | Experimental Groupl (EG1) |Experimental Group (EG2)
(K9) (K9) (Kg)
Weight Gain 0.487+0.0259 0.462+ 0.0455 0.471+0.044

Mean £ SEM is expressed values a= Control Vs Experimental group b= diet + exposed
to smoke of 4 cigarette /day, c= diet + exposed to the smoke of 2 cigarette /day, P < 0.05%,
P<0.01**, P<0.001**
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Figure 1. Morphometric analysis of chicken weight gain of the body between
control group (CG) and experimental groups (EG1 and EG2). Histogram showing
the body weight gain only due to feed consumption and there is no effect of
passive smoking exposure on the body weight changes on all chickens

Table 2: Heart weight of control group (CG) and experimental group (EG1 and
EG2) expressed in terms of (Mean + SEM)

The values are given following table.

Groups

Control Group (CG)

Experimental Group 1 (EG1)

Experimental Group 2 (EG2)

Heart weight

5.176+0.282

3.880+0.279a*

4.212+0.208

Mean + SEM is expressed values a= Control Vs Experimental group b= diet + exposed
to smoke of 4 cigarette /day, c= diet + exposed to the smoke of 2 cigarette /day, P <
0.05*, P<0.01**, P<0.001***

Heart weight (Mean and SEM) in (g).

Control Group EG1
Groups

EG2

Figure 2: Morphometric comparison of total heart weight between the
experimental and control groups. Histogram showing the heart weight of

chickens
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Table 3: Lipid Profile of the control group (CG) and experimental group (EG1
and EG2) after the passive smoking exposure

Groups | Control Group (CG) | Experimental Group 1(EG1) | Experimental Group 2 (EG2)
TC 150.8 + 12.999 261+10.590 a*** 172 +10.820 b**
LDL 54.8+5.218 108+9.230 a** 81+ 8.489
VLDL 39.2+ 4.17 68.2+4.46a** 44.6+3.18 a**
HDL 66+ 6.066 24.72+3.29 a** 50.6+6.25 b*
TG 52.8+5.12 140+12.49a*+* 108+11.79 b*

Mean = SEM is expressed values a= Control Vs Experimental group b= diet + exposed
to smoke of 4 cigarette /day, c= diet + exposed to the smoke of 2 cigarette /day, P <
0.05*, P<0.01**, P<0.001***

300+

200+

100

Total cholestrol (Mean and SEM) in(mg/dI)

wkd

a

Control Group EG1L

Groups

Figure 3. Comparison of total cholesterol for the control and experimental
groups using morphometric analysis. Cholesterol level increased in the
experimental group due to passive smoking

150+

100

50+

LDL (Mean and SEM) in (mg/di)

Control Group

=

Figure 4. Morphometric analysis of low-density lipoprotein (LDL) between control
and experimental groups. Histogram the LDL-C increased in the experimental
group due to passive smoking
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Figure 5: Morphometric analysis of very low-density lipoprotein (VLDL) between
control and experimental groups. Histogram showing the concentration of the
VLDL-C increased in the experimental group due to passive smoking

Control Group

804

= &
=] =]
1 1

HDL (Mean and SEM) in (mg/dl)

1]
(=]
1

EG1
Groups

Control Group

Figure 6: High-density lipoprotein (HDL) morphometric analysis across all
the groups. Histogram showing the concentration of the HDL increased in the
experimental group due to passive smoking
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Figure 7: TG value comparison using morphometric analysis across all groups.
Histogram shows the concentration of the triglycerides increased in the
experimental group due to passive smoking
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Figure 8: Histopathological examination of heart tissue of control group (C1) at
Magnification10x almost normal and no tissue changes were seen Yellow arrow:
Muscle cells have a single central nucleus, Green arrow: cardiomyocyte with
branches, Red Arrow: Connective tissues that contain blood vessels among
muscle cells, Black arrow: sarcolemma
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Figure 9: Histopathological examination of heart tissue at Magnification 10x of
experimental group 1 (EG1) Marked fragmentation of cardiac muscle fibers and
loss of sarcoplasm was seen. Black arrow: myocardial congestion, Green arrow:
cardiomyocyte with branches Red Arrow: Connective tissues that contains blood
vessels among muscle cells. Yellow arrow: Muscle cells have a single central
nucleus

Figure 10: Histopathological examination of heart tissue at Magnification 10x of
experimental group 2 (EG2) Marked fragmentation of cardiac muscle fibers and
loss of sarcoplasm was seen. Black arrow: fragmentation of cardiac muscle
fibers Green arrow: Muscle cells have a single central nucleus, Red Arrow:
Connective tissue that contains blood vessels among muscle cells. Yellow arrow:
loss of sarcoplasm

4. DISCUSSION

The present study was conducted to check the Effects of tobacco (nicotiana tabacum)
smoke on lipid profile and heart structure in chickens at the age of 28 weeks. Same size
healthy chickens were selected. All animals were kept in separate cages. All chickens
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had their beginning and final weights recorded before and after the experiment. Passive
smoking exposure was different for all groups. Capstan cigarrete was used as source
of passive smoking. Passive smoking exposure was not given to the control group. To
the experimental groups (EG1 and EG2) passive smoke exposure was provided. EG1
group was exposed to smoke of 4 cigarrete per day; two in morning and 2 in evening was
used while the EG2 group was exposed to smoke of 2 cigarrete per day only. Various
parameters like heart weight, body weight, lipid profile changes and heart histopathology
were measured.

All the groups show the no changes in the body weight. So, it is concluded that body
weight increased of the control group (0.487+0.0259) and experimental groups (EG1
0.462+ 0.0455 and EG2 0.471+0.044) only due to feed consumption and there is no effect
of passive smoking exposure on the body weight changes on all chickens as shown in
Table no.1,figure 1. All the groups show the no changes in the heart weight. In the
previous studies it was observed that there was no significant changing’s in the weight
gain of the body due to limited passive smoking exposure [13]. Heart weight increased of
the control group 5.176+0.282 and experimental group 1 3.880+0.279 and experimental
group 24.212+0.208 only due to feed consumption and there is no effect of passive
smoking exposure on the heart weight changes on all chickens as shown in ( Table no.2,
figure 2).

In lipid profile the TC, LDL-C, vLDL-C, TG and HDL-C values were determined during
experimentation. The mean values of the TC, VLDL-C, LDL-C, TG and HDL-C are shown
in the (table no.3) respectively. Significant difference is shown by the asterisks.
Concentration level the TC, VLDL-C, LDL-C, TG of experimental group 1 (EG1) compared
with the control group (CG) and experimental group 2 (EG2). The concentration level of
TC, VLDL, LDL and TG for the EGL1 increased as compared with the EG2 and CG due
to the passive smoking exposure. In the previous study [14] young smokers the Lipids
considered as the energy source for the body and that level of bad cholesterol (TC, VLDL,
LDL-and Triglycerides) increased while the concentration level of HDL that is known as
good cholesterol decreased due to cigarrete smoking.

By increasing the intensity of smoking the lipoprotein concentration that is harmful also
increased, that resulted in atherosclerosis due to the reduction in HDL-C level. In previous
studies [15] investigated the toxicity effect of Nicotiana tabacum-aqueous extract from
tobacco leaves among Wistar male rats on tissue and serum of liver and kidney and also
lipid profile. It was concluded that decreases the good cholesterol such as HDL level and
while increased the bad cholesterol such as TC, LDL and triglycerides. It had pointedly
affected the lipid profile besides the liver or kidney tissue. [16] observed that LDL, TC,
HDL and TG significantly higher and HDL level was very low among smokers as serum
lipid levels increased the cardiovascular risk among cigarette smoker [17].

Due to higher exposure to EGL1 the risks of cardiovascular disease like (Cardiac arrest,
heart failure etc.) Significant difference indicated by the asterisk in the table 3 and figure
3. Histological examinations of Control Group Cardiac muscle fibers were normal. No
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tissue changes were seen, experimental group (EG1) showed the marked fragmentation
of cardiac muscle fibers and loss of sarcoplasm was seen. Some cardiac muscle fibers
were fragmented and loss of sarcoplasm was seen and also shrinkage and atrophy of
cardiac muscle fibers was seen and experimental group (EG2) represents that mild
degeneration and necrosis was seen in the cardiomyocytes and in some mild congestion
was seen in the myocardium. In previous studies [18] observed the cardiac muscle fibers
fragmented and loss of sarcoplasm and transportation of toxic substance effect the heart,
liver, kidney, lungs.

5. CONCLUSION

The results of the present study concluded that body weight changes were only due to
feed consumption and there is no effect of passive smoking exposure on the body
weight gaining and heart weight. The lipid profile due to passive smoking disturbed.
The experimental group 1 (EG1) the level of bad cholesterol that is TC, TG, LDL, and
VLDL increased significantly and good cholesterol-HDL decreased significantly as
compared with the control group and experimental groups.

Histological examinations of Control Group Cardiac muscle fibers were normal. No tissue
changes were seen, experimental group (EG1) showed the marked fragmentation of
cardiac muscle fibers and loss of sarcoplasm was seen. Some cardiac muscle fibers were
fragmented and loss of sarcoplasm was seen and also shrinkage and atrophy of cardiac
muscle fibers was seen and experimental group (EG2) represents that mild degeneration
and necrosis was seen in the cardiomyocytes and in some mild congestion was seen in
the myocardium.
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