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A B S T R A C T  

Objective: The effectiveness of chewing tobacco in left coronary artery of mice. 

Study Design: Experimental 

Place and Duration: From July 2015 to June 2016 at the Department of Anatomy 
LUMHS, Jamshoro  

Methodology: Total 20 Healthy male mice were obtained from the Animal House 

Sindh Agricultural University Tandojam. These mice were categorized into two groups 

each of 10 animals. The groups were labeled as Control Group A and Experimental 

Group B. Experimental Group-B was provided chewing tobacco 5mg mixed with 

standard diet along with clean water ad libitum, whereas Group A, The Control was 

provided standard diet and clean water ad libitum. After 30 days, the animals were 

sacrificed by cervical dislocation and their left coronary vessels were dissected out for 

histological analysis. 

Results: Left coronary artery weight in control and experiment groups was measured 

as 0.35 ± 0.01g/cm3 and 0.39± 0.02 g/cm3, which was observed as significant (P 

value < 0.01). However, the thickness of coronary artery was also increased in 

chewing tobacco users. Histological examination of the coronary artery control mice 

showed normal tunica intima, media and adventitia are visible without any narrowing 

of lumen. Histological abnormalities were noted in the tobacco chewing mice. Various 

lesions primarily of atheroma type, ulceration, lumen narrowing, early plaque, foamy 

macrophages, leukocytes, thick internal matrix, fatty lesions and a complicated 

atheromatous plaque with areas of necrosis were noted in the mice model of 

experimental animals. 

Conclusion: The present study reported the deleterious effects of chewing tobacco 

in left coronary arteries of experimental mice.  Lesions such as atheroma, ulceration, 

lumen narrowing, early plaque, foamy macrophages, leukocytes, thick internal matrix, 

fatty lesions and a complicated atheromatous plaque with areas of necrosis were 

noted in the mice model. 
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Introduction  

It is estimated that tobacco utilization results in 

mortality of one billion people through the world in this 

century, and majority due to use of tobacco, and its other 

types also leads to the projected outcome.1 Utilization of 

smokeless tobacco (ST) is growing in popularity due to the 

unsupported perception of safety, indoor smoking bans, 

ability to conceal use, increased social acceptance, and 

reported “positive” physiological effects, such as relaxation, 

increased concentration, heightened alertness, and 

diminished hunger.1 Over the last several years, tobacco use 
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and the ST marketplace in the United States (US) has 

changed dramatically with the introduction of new ST 

products, some of which are the result of extensive 

immigration from the Middle East and south Asia. 

It is a broad term that encompasses several different 

categories of tobacco products utilized both orally and 

nasally. Many forms of ST are linked geographically to 

countries around the world. The two main forms of ST used 

in the US are chewing tobacco and snuff.3 Chewing tobacco 

comes as loose leaf, plugs, or twists, while snuff is finely 

ground tobacco usually placed between the gum and cheek. 

The incidence of ST use by men in the US varies by state, 

reaching a peak of 17% in West Virginia.4 In US high school 

students, ST continues to be the most prevalent form of 

tobacco usage behind cigarette and cigar smoking, with 

7.3% of candidates recently used.5 

Nicotine is the alkaloid of nightshade group of plants 

known as Solanaceae.6 As per the American Heart 

Association (AHA), the "nicotine propensity has obviously 

been one of the hardest addictions to break.7 Smokeless 

chewing tobacco has been reported not only to inflict 

epithelial changes in the oral mucosa, but also causes the 

vasoconstriction, tumors of the lung, hepatomegaly, and 

mental problems. 7,8 

American Heart Association (AHA) demonstrated that 

135,000 deaths by tobacco use due to cardiac diseases.9 

Smokeless chewing tobacco prompts coronary 

vasoconstriction and disturbs the fundamental hemodynamic 

of circulation. Thus, it may induce and augment the coronary 

vascular disease, commonly affected by atherosclerosis and 

vessels become blocked, causing angina or a heart attack. 10 

Therefore, it is needed to analyze the effects of 

smokeless chewing tobacco use on the coronary vessel 

through a systematic review of the relevant scientific 

literature and compare it on animal’s (mice) cardiac 

vascularization. 

Methodology 
Swiss Albino Healthy Mice were obtained from the 

Animal House Sindh Agricultural University Tandojam. 

Animals were kept in a hygienic and well-ventilated 

environment. Mice were provided food (lab chow) and tap 

water ad libitum. The light/dark cycle was managed at twelve 

hours intervals. 

20 mice were sub-divided as per following order: 

• In Control Group A, 10 mice (two per cage) were 

exposed to normal feed ad libitum with clean water.” 

• In the Experimental Group B, 10 mice (two per cage) 

were exposed to 5mg chewing tobacco mixed with 

normal feed ad libitum along with clean water. 

Smokeless chewing tobacco of a local popular brand 

was obtained from the market and used throughout the 

experiment. Tobacco (5 mg) in powdered form was mixed in 

the diet after grinding properly in an electric mixer. 10 

animals were exposed to tobacco mixed with normal feed, 

and an equal number of controls were provided normal diet 

for the period of 30 days.   

After 30 days, all study animals were sacrificed by 

cervical dislocation. The left coronary arteries were removed 

from its origin above the left cusp of the aortic valve up to 

the level of left atrial appendage. “The sections of coronary 

arteries were weighed by 0.2 digital weighing meter and fixed 

immediately in 10% formaldehyde. Vessels were kept in 

labeled jars and were further processed for paraffin 

embedding. Four micron (um) thick sections were cut & 

stained with haematoxylin & eosin for light microscopy. Data 

was analyzed by SPSS (Statistical Packages for Social 

Sciences) version16.0. Student paired t, test of two groups 

was used for comparison. Statistical significance was taken 

at p< 0.05.” 

Results  
Weight of coronary artery: Weight of coronary artery in 

Control and Experiment groups was measured as 0.35 ± 

0.01 and 0.39± 0.02 g/cm3, which was observed as 

significantly high in experimental group (P value < 0.01). 

The weight of coronary artery in chewing tobacco animals 

was increased due to the thickness produced in their vessel 

wall. (Table I) 

Table No. 1: Coronary artery weight of mice (grams/cm3) (n=20) 

 Control 

Group 

Experimental 
Group 

p-Value 

Coronary artery 

weight (grams/cm3) 

0.35± 0.01 0.39±0.02 0.01 

Histological features  

Histological analysis of coronary artery of control 

animals showed normal tunica intima, media and adventitia. 

Vessels were visible without any narrowing of lumen.(Figure 

1) 
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Figure No. 1: “Coronary artery of Control Group A, showing 
normal tunica intima, media and adventitia” 

Histological abnormalities were noted in the tobacco 

chewing mice. Various lesions primarily of atheroma type, 

ulceration, lumen narrowing, early plaque, foamy 

macrophages, leukocytes, thick internal matrix, fatty lesions 

and complicated atheromatous plaque with areas of necrosis 

were noted in the mice model. (Figure 2, 3 and 4)” 

 

Figure No. 2: Coronary vessel of Experimental Group B, showing 
the focal atheromatous plaque with leukocytes. The internal 
matrix in vessel wall, slight narrowing of lumen and 
atherosclerotic infiltrations are seen. Blood cells lie in the lumen 
of the vessel.  

Figure No. 3: “Atheromatous plaque encroaching lumen with 
foam cells and narrowing of coronary lumen due to 

atheromatous plaque seen in coronary vessel of experimental 
animals. Atheromatous plaque infiltrations into vessel wall were 
also noted.” 

 

Figure No. 4: Coronary vessel wall of experimental mice 
showing infiltration, hyalinization, and narrowing of lumen. 
Atheromatous plaque and cresentric atheromatous plaque 
narrowing the vessel lumen are visible.” 

Discussion 
“Present study was carried out primarily to determine 

the effects of chewing smokeless tobacco on the coronary 

vessels in mice. Tobacco is one of the leading & preventable 

cause of mortality11, morbidity and noticeable cause of 

cardiovascular-related diseases.12 Similar findings are in 

agreement with this study. 

In our country, exact figures of tobacco use are not 

available, but rough estimates show very high prevalence of 

not only smoking tobacco but exceeding this is the chewing 

smokeless tobacco. The present study is a very good 

contribution to divert the attention of public health 

department to plan strategies for future.  

In this study, it is showed that the coronary artery 

weight control was 0.35 ± 0.01 and experimental was 

0.39± 0.02 g/cm3 which was increased due to a thickness 

of coronary artery. Finding of the thick coronary artery is 

consistent to the previous studies reported from Ullah QW et 

al (2012), Steenaard RV et al(2015)  and Alvarez LR et al 

(2013). 13-15 

Smokeless chewing tobacco induces and promotes 

vascular occlusion primarily through endothelial injury.16,17 

Above reports are in agreement to the findings of the present 

study as abnormal histology of coronary arteries of mice 

were also analyzed. 

In previous research, it was reported that smokeless 

chewing tobacco-induced atherogenesis in animal models. 
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Initiation and development of atherogenesis by chewing 

tobacco is similar to smoking of the tobacco. 17, 18  

In the study of Szpak et al 19 stated that coronary artery 

endothelial dysfunction & concluded that the full-blown 

atheromatous lesions were observed in the tobacco users. 

These findings are inconsistent with our results of our study. 

In the study of Novo et al (2013) 20 conducted a study 

on the effects of chewing smokeless tobacco on the cardiac 

gap junctions and coronary endothelial injury. 

The study of Novo et al 20 is highly consistent to 

present study as we have noted similar findings of coronary 

endothelial injury, atheroma, leukocyte infiltrations, matrix 

deposition in intima, necrosis and vascular ulcerations.  

In the comparison of above-mentioned studies, our 

study shows that the chewing tobacco causes coronary 

artery injury and is a risk factor for initiation and progression 

of coronary artery disease. Therefore, strategies should be 

developed to prohibit it by the government. 

In the results of our study deleterious effects of 

chewing tobacco in coronary arteries of experimental mice 

model and the difference in the weight of the vessel was 

observed in this study.  

Lesions such as atheroma, ulceration, lumen 

narrowing, early plaque, foamy macrophages, leukocytes, 

thick internal matrix, fatty lesions and a complicated 

atheromatous plaque with areas of necrosis were noted in 

the mice model.” 

Conclusion 
 The present study reported the deleterious effects of 

chewing tobacco in left coronary arteries of experimental 

mice.  Lesions such as atheroma, ulceration, lumen 

narrowing, early plaque, foamy macrophages, leukocytes, 

thick internal matrix, fatty lesions and complicated 

atheromatous plaque with areas of necrosis were noted in 

the mice model. 
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