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Abstract 

The goal of this honors thesis is to facilitate in the general public, an understanding of 

respiratory physiology and the effects of cigarette smoke on respiratory system function. 

To accomplish this task I created an art installation comprising acrylic paintings on 

canvas and physiologic forms modelled in clay. After researching the current literature 

on tobacco smoke and respiratory system function I created these nine art pieces over 

the course of 16 weeks culminating in a two week (May 4th – May 18th 2015) public 

health art exhibit in the Kachina Lounge, Student Union, at The University of Arizona. 

Three acrylic paintings introduced the audience to the respiratory system, stages of lung 

cancer and the cycle of nicotine addiction. Six accompanying clay sculptures served to 

illustrate the changes that occur in cilia, alveoli, and bronchioles with Chronic 

Obstructive Pulmonary Disease.  

 



The Smoking Lung 

by Angelique Adams 

Introduction 

  Cigarette smoking continues to be one of the leading causes of preventable 

disease and morbidity in Americans. My honors thesis examines how tobacco smoke 

damages the respiratory system. Toward that end, I have created nine works of art that 

illustrate key points involving smoking and the respiratory system and that are displayed 

to the general public. This paper provides the details that are pertinent to each piece 

and which are designed to address the questions as follows: What is the respiratory 

system and how does smoking affect its basic functions? What is Chronic Obstructive 

Pulmonary Disorder (COPD)? How does smoking affect cilia, alveoli, and bronchioles? 

How does lung cancer progress? What is nicotine addiction? 

 

Statement of Relevance and Purpose 

  In high school, my godfather was diagnosed with terminal lung cancer. Our home 

became his hospice and I watched the process and progress of lung cancer. Since his 

death I have had many family members, friends, and coworkers start or continue 

smoking despite understanding that “cigarettes are bad for you.” Although ignorance of 

the facts around smoking may account for an individual starting and continuing to 

smoke, the severity and incidence of respiratory disease is also not well recognized by 

the general public. A lack of public knowledge about the health consequences of 

smoking has motivated me to endeavor to explain medical terms and the process by 

which the respiratory system works in a way that is easy to understand and easy to 

envision. It is one thing to say, “COPD is a disorder that makes it hard to breathe,” and 

another thing to show the physical changes the body undergoes after prolonged 

exposure to cigarette smoke. 

  Accordingly, this honors thesis project is centered on the creation of a public 

health exhibit that incorporates information I have acquired in my current and past 

majors including Physiology, Psychology, and Studio Art. While the exhibit is not 

motivated by a scientific hypothesis my hope is that I have created an informative, 



effective, and imaginative way to inform the general public of smoking-related diseases 

and their progression. My hope is also that the exhibit provides scientific information in a 

manner that is accessible to the general public. Whereas physiologists spend years 

discovering and manipulating phenomena leading to important medical advancements, 

this more basic information is targeted at scientists and nonscientists alike. In this 

manner, I seek to create a bridge between physiology and general understanding with 

visual art—a language that everyone can interpret. 

 

Artist Statement 

  The series of items in the exhibit was inspired by my late godfather, Robert 

(Bobby) Bush. In the spring of my sophomore year of high school, Bobby was 

diagnosed with terminal lung cancer. My family took him in and our home became his 

hospice. On November 3rd, 2010, he passed away. After watching the progression of his 

disease, I searched to find meaning in his parting. At the same time I also feared that I 

would lose other loved ones the same way, but I lacked the courage to speak to them 

about their smoking. The honors thesis in physiology has provided me an opportunity to 

start this very difficult conversation. 

  While smoking damages many of the body’s organ systems, the art pieces 

presented here are designed to explore the effects of smoking on the respiratory 

system, in particular. The paintings illustrate and explain the essential components of 

the respiratory system, the progression of lung cancer, and the cycle of nicotine 

addiction. The clay sculptures depict the physiological changes in the airways that occur 

with Chronic Obstructive Pulmonary Disease (COPD), which includes both Chronic 

Bronchitis and Emphysema. I would point out that although most lung damage is not 

reversible the cessation of smoking can deliver immediate health benefits for smokers 

of all ages.   

  My intention is to use my art to bridge the gap between medical and scientific 

terminology and the understanding of the general public with the goal of facilitating 

awareness of the effects that smoking has on the respiratory system. Every individual 

should have the best future that he or she can. Hopefully, this series can serve as a 



venue for some to obtain insight into their respiratory system and assess their risk.  

This show is dedicated to you, Bobby.  

Methodology 

  In order to facilitate people’s awareness of the effects that smoking has on the 

respiratory system I adopted a creative approach that presented technical physiological 

concepts as easy-to-understand visuals. I have represented often difficult medical 

concepts as art forms to present information in a way that educates the audience about 

the body and too, may elicit an emotional or “gut” response. Throughout, my goal is to 

create an effective and graphic means of informing the public about physiology and how 

smoking affects that physiology and can result in disease. 

  The first component of my project entailed a review of current knowledge on the 

effects of cigarette smoke on the respiratory system. The review focused on smoke and 

its impact on the structures of the respiratory system from the upper airway to the 

alveoli. In this process, I explored the pathology that occurred at each site in the 

respiratory system and the physiological changes that are the hallmarks of diseases 

such as lung cancer, chronic bronchitis, and emphysema. Next, I illustrated the 

progression of smoking-related diseases in a succession of three paintings that features 

a) the respiratory system, b) lung cancer progression, and c) nicotine addiction. I also 

created three partner sculptures that illustrate the cilia, bronchioles, and alveoli in health 

and in COPD.   

  Throughout this period, I sought additional expert opinion to ensure that any 

graphic depiction and/or model were physiologically accurate. In some cases, I used 

artistic license adding more color or light to particular aspect of the work than is 

scientific fact, to play on the audience’ emotion. Each piece is accompanied by a label 

that describes the subject matter in simple easy to read format. These works are on 

display and accessible to the public in the Kachina Lounge of the Student Union at The 

University of Arizona, from May 4th through May 18th 2015. 

 

 

 



Literature Review 

Respiratory System Basics 

  The respiratory system can be considered to comprise two zones: the conducting 

zone and the respiratory zone. The conducting zone starts at the mouth and continues 

through the nose, and nasal cavity down through the pharynx (throat), larynx (voicebox), 

trachea (windpipe), to the bronchi and bronchioles (airways). In this zone the air is 

warmed, moistened, and filtered (Lechner et. al 2012). 

  Most of the conducting zone passageways are lined by a membrane or tissue 

that has many many thousands of fine hair-like projections known as cilia. Cilia are 

coated in mucus that traps particles in inhaled air. Cilia are able to move and 

rhythmically sweep the mucus and trapped pollutants upward toward the mouth where 

the mucus and particles can be swallowed, coughed, or sneezed out of the system. This 

removal of pollutants and particles is one example of the role that the respiratory system 

plays in defending the body against foreign material that may cause infection (Petechuk, 

2004). 

  The respiratory zone starts at the respiratory bronchioles which lead to alveolar 

ducts, to alveolar sacs that are surrounded by capillary beds. The main function of the 

respiratory system, gas exchange, occurs in these alveoli. Here, oxygen from the air 

diffuses through the alveolar membrane into blood to provide energy to cells and carbon 

dioxide is exhaled, crossing the alveolar membrane in the opposite direction, and is 

expelled as a waste product of metabolism (West, 2008).  

Cigarette Smoke in the Airways 

  A lit cigarette emits more than 7,000 chemicals, many of which are known to be 

toxic and cancerous (American Lung Association, 2015). Some of these toxins and their 

associated effects are listed here: carbon monoxide (inhibits respiration by binding to 

hemoglobin), ammonia (airway irritation), nitrogen oxide (causes inflammation), 

hydrogen cyanide (kills cilia), etc (Boyle, 2004). Many of these chemicals also are found 

in nail polish remover (acetone), rat poison (arsenic), lighter fluid (butane), embalming 

fluid (formaldehyde), insecticide (nicotine), etc (American Lung Association, 2015). 

  When highly toxic smoke enters the airways, many harmful things start to 



happen. In the upper airway, from the mouth and nose to the trachea, membranes 

become irritated and inflamed. Taste and smell become impaired. Cancer of the nose, 

mouth, larynx, trachea, esophagus, and trachea may also occur (Ferguson, 1987). 

Overtime, the cilia that line the airways are damaged by the toxins in cigarette smoke 

and become paralyzed which halts mucus clearance increasing the individual’s risk of 

infection (Ballenger, 1960). 

Chronic Obstructive Pulmonary Disorder  

 Chronic Obstructive Pulmonary Disorder (COPD) is a preventable disease that is 

characterized by an irreversible airflow limitation. COPD is the 4th leading cause of 

death in United States. Many people with COPD have extreme difficulties breathing 

while performing every day activities. COPD patients typically will produce excess 

mucus, wheeze, and develop a chronic cough. Both Chronic Bronchitis and 

Emphysema are diseases that fall under the umbrella of COPD (Bousquet, 2007). 

Chronic Bronchitis 

  Bronchioles are the main conduits for movement of air into and out of the lungs. 

In chronic bronchitis the airway becomes partially obstructed due to connective tissue 

enlargement, smooth muscle hypertrophy, greatly increased mucus production, and 

rampant inflammation (Lechner et. al, 2012). Reductions in airway diameter and 

excessive mucus make breathing very difficult for the person with COPD and can lead 

to a persistent cough, increased risk of infections, and fatigue. By definition, a person 

who has had a productive cough for at least three months within two consecutive years 

has chronic bronchitis (Bousquet, 2007). 

Emphysema 

 Alveoli are thin-walled sacs that lie near capillary beds and are the site where 

gas — oxygen moves from the air into the blood and carbon dioxide in the blood moves 

into the alveoli and is exhaled. There are many, many millions of alveoli in each lung 

that contribute a large surface area for gas exchange and which contribute importantly 

to lung elasticity. Elasticity helps the alveoli stretch during inhalation and maintain shape 

during exhalation allowing for the easy expulsion of air. 



  In emphysema the total surface area for gas exchange is greatly reduced due to 

destruction of walls between adjacent alveoli sacs (National Heart, Lung, and Blood 

Institute, 2013). These walls, or septae, of the alveoli are destroyed by the inflammatory 

response triggered by tobacco-related pollutants resulting in poor oxygen delivery to 

tissues. The elastic tissues in the alveoli also are damaged, resulting in to alveoli 

collapse and gas retention on exhalation. These features contribute to the individuals 

sense of a “shortness of breath” that is characteristic of emphysema. Clinically, 

emphysema is defined as the permanent increase of airspaces without obvious fibrosis 

(Lechner et. al 2012). 

Lung Cancer 

  Cancer starts at the cellular level. Normal cells divide for growth and repairs and 

are replaced with new cells when they become old or damaged. With cancer, abnormal 

cells begin to divide uncontrollably forming a large mass of tissue called a tumor. 

Tumors become cancerous, also known as malignant, when the abnormal cells begin to 

invade other parts of the body (National Cancer Institute,2012). 

 There are two types of lung cancer, small-cell and non-small-cell lung cancer 

which are differentiated by their size under a microscope. I chose to depict the typical 

stages of non-small cell lung cancer, the most common form of lung cancer. The stages 

of lung cancer are categorized by tumor size and how far the tumor and cancerous cells 

have invaded. Stage I is considered early-stage cancer where the tumor has grown into 

deeper lung tissue but has yet to invade nearby non-lung tissues. In Stage II lung 

cancer, cancer cells may be found in nearby lymph nodes (as depicted) or in nearby 

tissues. For Stage III lung cancer, cancerous cells may be found in the lymph nodes on 

both sides of the chest. Both lymph and blood vessels may act as a transportation 

system for cancerous cells to invade other parts of the body. During late-stage cancer, 

Stage IV, malignant tumors may be found in the both lungs, the brain, bones, liver, or 

adrenal glands.   

 Smoking is the main cause of lung cancer and accounts for 80- 90% of all lung 

cancer deaths in women and men, respectively. 

 



Nicotine Addiction 

  Nicotine in cigarette smoke travels through the airways, enters the alveoli, 

diffuses across the alveolar membrane into the bloodstream, is carried to the blood 

brain barrier, and crosses into the brain within 8 seconds of inhalation. In the brain, 

nicotine attaches to nicotinic cholinergic receptors. These receptors normally bind 

acetylcholine and are responsible for releasing the neurotransmitter, dopamine 

(MedicineNet). 

  Dopamine is a feel good brain chemical that is normally released during 

pleasurable experiences such as engaging in your favorite activities or being 

surrounded by good company. However, the effect of dopamine wears off quickly and it 

is the drop in dopamine levels that causes the smoker to crave another cigarette 

(Schwartz & Benowitz, 2010). Addiction is when the smoker’s tolerance for nicotine 

rises and it takes more nicotine to reach the same level of dopamine release. This is 

due to the phenomena of upregulation where increased nicotine exposure increases the 

number nicotine binding sites (Govind et al., 2009). 

  The physical dependence on nicotine is great enough to cause withdrawal 

symptoms among smoker who try to quit and include headaches, coughing, sore throat, 

trouble concentrating, trouble sleeping, feelings of nervousness, and depression. Due to 

such strength of nicotine addiction the relapse rate for those who are trying to quit is 

quite high, at 90 percent (Sailor, n.d.). When ex-smokers stay committed to quitting, it is 

generally not on their first try. 

Results 

  Three paintings and six sculptures were created for public exhibition in the 

Kachina Lounge (University of Arizona, Student Union) May 4th to May 18th, 2015 with a 

public reception on May 11th, 2015 at 5:00pm. The section that follows includes images 

of each piece and the accompanying art label. 

 

 



 

Smoking and the Respiratory System, 2015 

(Acrylic on canvas) 

  The main function of the respiratory system is gas exchange. When you inhale, 

air enters through your nose and mouth. The upper airway (nose, nasal cavity, pharynx 

[throat], larynx [voicebox]) warms, moistens, and filters the air you breathe. Then this 

humidified air continues down through the lower airway (trachea [windpipe], bronchi 

[airways], and alveoli [thin-walled air sacs where gas exchange occurs]). In the alveoli, 

respiration occurs which is the process where oxygen is delivered to the lungs to 

provide energy to the body and carbon dioxide is exhaled as a waste product of 

metabolism. A secondary function of the respiratory system is to provide defense 

against foreign particles. Immune cells called macrophages roam the lungs engulfing 

pollutants.  



 

 

The Cycle of Nicotine Addiction, 2015 

(Acrylic on canvas) 

  Nicotine in cigarette smoke enters the alveoli, diffuses into the bloodstream, and 

travels to the brain within 8 seconds of inhalation. There nicotine causes the release of 

a neurotransmitter, dopamine. Dopamine is a feel good brain chemical that is released 

during pleasurable experiences such as engaging in your favorite activities, eating good 

food, or being surrounded by good company. However, the effect of dopamine wears off 

quickly and it is the drop in dopamine levels that causes the smoker to crave another 

cigarette. Addiction is when the smoker’s tolerance for nicotine rises and it takes more 

nicotine to reach the same level of dopamine release. The physical dependence on 

nicotine is great enough to cause withdrawal symptoms among smoker who try to quit 



and include headaches, coughing, sore throat, trouble concentrating, trouble sleeping, 

feelings of nervousness, and depression. 

 

 



 

Chronic Bronchitis, 2015 

(Acrylic on baked clay) 

  Bronchioles are the airways of the respiratory system and they conduct air into 

and out of the lungs. In chronic bronchitis the airways become inflamed and restricted. 

Smaller airway diameter and mucus production make breathing difficult, causes chronic 

cough and wheezing, increases the risk of infection, and contributes to fatigue.  



 

Emphysema, 2015 

(Acrylic on clay) 

  Alveoli are thin-walled sacs that lie near to capillaries and are the site where gas 

exchange occurs—oxygen from the air passes into the blood and carbon dioxide in the 

blood diffuses into the alveoli and is exhaled. Theses thin-walled sacs offer a huge 

surface area for oxygen uptake and their elasticity preserves the shape of the lung and 

makes exhalation easy. 

  With emphysema the area for oxygen delivery is greatly reduced as the alveoli 

are destroyed by inflammatory processes triggered by pollutants in tobacco smoke. In 

the smoker, the lung tissue is not as elastic and alveoli often collapse during exhalation. 

This contributed to poor oxygen delivery to tissues and reduced carbon dioxide removal 

resulting in the “shortness of breath” that is characteristic of emphysema. 



 

Cilia Before and After COPD, 2015 

(Acrylic plastic rods cut, shaped, and placed into Super SculpeyTM) 

  Cilia line the airways in the respiratory system. These small hair-like structures 

help to keep bronchioles and other passageways clear of mucus and contaminants. 

Cilia move mucus up toward the throat where it can be expelled by coughing, sneezing, 

or nose-blowing. With COPD, cilia are damaged and lose function and many are 

replaced by mucus-producing cells. Without functioning cilia, mucus is unable to be 

cleared from the airways and the individual develops a “smoker’s cough.” 



 

Stages of Lung Cancer, 2015 

(Acrylic on canvas) 

  Cancer starts at a cellular level. Normal cells divide for growth and repair and are 

replaced with new cells when they become old or damaged. With cancer, abnormal 

cells begin to divide uncontrollably forming a large mass of tissue called a tumor. 

Tumors become cancerous, also known as malignant, when the abnormal cells begin to 

invade other parts of the body.  

  This painting depicts the stages of non-small cell lung cancer, the most common 

form of lung cancer. The stages of lung cancer are categorized by tumor size and how 

far the tumor and cancerous cells have invaded. Stage I is considered early-stage 

cancer where the tumor has grown larger. In Stage II lung cancer, cancer cells may be 

found in nearby lymph nodes (as depicted) or in nearby tissues. For Stage III lung 



cancer, cancerous cells may be found in the lymph nodes on both sides of the chest. 

Both lymph and blood vessels may act as a transportation system for cancerous cells to 

invade other parts of the body. During late-stage cancer, Stage IV, malignant tumors 

may be found in the lungs, the brain, bones, liver, or adrenal glands.   

  Smoking is the main cause of lung cancer and explains 80-90% of lung cancer 

deaths in women and men, respectively. 
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