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Thesis Abstract 
The purpose of this creative research project is to discover whether employing artistic 

methods in the pursuit of deeply scientific knowledge is beneficial to the future learners, 
educators, physicians, researchers, and communicators. The “method” used to evaluate this 
proposed theory is to observe and present the progress of one undergraduate student through 
such an artistic journey. The student will use Type II Diabetes Mellitus as the focus of the 
project, and create several works of art to describe the disease process underlying this public 
health crisis that we are faced with today. The works of art will be of varying stylistic 
approaches, and involve mixed media to push artistic adventure to the limit. The collective 
results of this theory are to be determined by the observers, followers, and evaluators of the 
project; both in person at the College of Medicine and online on a Facebook page. The final 
physical results include a written format, a Facebook page, and ten mixed media pieces on 
canvas framed in black wood.   

Artist Statement 
Art, as a form of expression, and science belong together to bridge the communication 

gap between patient and physician, investor and experimentalist, human and human. 
My dream of becoming a physician inspired the goal of this project. I too often find that science-
minded individuals have difficulty portraying complex subjects to the common person who 
might not have studied, let's say, Advanced Pharmacotherapeutics. With this in mind, I hold the 
opinion that every scientist would benefit from seeing the world more creatively. Therefore, I 
wanted to use my knowledge of physiology to showcase what this might look like. For someone 
who is an amateur artist, I could develop a good idea of whether this is a realistic hope for the 
future of communication in the sciences. 

Using the epidemic of Type II Diabetes Mellitus (T2DM) in America as a scope for this 
project, I hope to convey my knowledge and various research findings of the development and 
progression of this disease in a language made for scientists along with a language made for 
everyone: art. I chose T2DM due to the fact that it affects approximately ten percent of 
Americans alone, and is also prolific across the globe in developing countries. This percentage is 
projected to increase dramatically in the coming years, and education is a gateway to put T2DM 
at a halt. I have been inspired by multiple sources during the initiation, and execution of this 
project. I have included references at the end of the project for all of the research articles I have 
used in the works themselves, and that have bridged gaps in my own understanding of how Type 
II Diabetes Mellitus affects the human body. Artistically, I’ve been inspired by Trisha Thompson 
Adams, Enkel Dika, and many Etsy artists. I have always enjoyed thinking metaphorically about 
what is going on in the human body throughout my pursuit of a degree in physiology. I feel that 
this creative approach has not only bettered my own understanding, but my ability to 
communicate complex ideas to my peers for their understanding. Cheers to better education for 
the future of medicine, and a healthier tomorrow.  



	

Thesis Content 
 

Pair #1: The Heart 

 
For the scientist: A Functional Syncytia Provides the Pressure Gradient for Proper 
Delivery of Oxygen and Nutrients to the Somatic Tissues 
 
For everyone: A High-Tech Generator  
 



	

 
 

 
For the scientist: Progression of Cardiovascular Dysfunction and Pathogenesis of Heart 
Failure in Patients with Type II Diabetes Mellitus 
 
For everyone: A Not-So-Well-Oiled Machine 
 



	

About the Pieces 
 The heart has always been one of my favorite organs. On the surface the organ seems 
simple, but in actuality, the heart plays a rather complex role in supporting an organism by 
facilitating nutrient delivery to the tissues. Type II Diabetes Mellitus (T2DM) is characterized by 
many symptoms ranging from increased thirst, dry mouth, frequent urination, fatigue, weight 
changes, and headaches. These are all secondary to high blood glucose, or “sugar”. Over time, if 
these symptoms are ignored or not properly treated, the high blood glucose levels can wreak 
havoc on the body in many ways; this includes damage to the cardiovascular system. “Pre-
diabetes” and full-blown T2DM almost double the risk for developing macrovascular and 
peripheral vascular diseases. These complications start a vicious cycle, and can lead to heart 
attack or stroke. The severe cardiovascular complications in patients with T2DM all start at the 
cellular, and physiological levels. Given this background, let’s look at what I am trying to show 
in these pieces with regard to the pathophysiological mechanism underlying these changes, and 
complications.  
 The first piece represents the healthy human heart. The healthy heart is like a “high-tech 
generator”. The heart is responsible for contracting to generate enough pressure to send blood 
coursing through the vasculature of the body. One side of the heart sends blood to the lungs, 
while the other sends blood to the periphery. In proper working condition, the heart is able to 
deliver blood to the lungs to be filled with oxygen, then drop the blood off at the tissues. The 
tissues will use the oxygen and other nutrients in the blood to carry out their various functions. In 
the first piece, I depicted the blood as this interesting, multicolored fluid sitting in the upper 
chambers called the atria. The blood is truly an astounding fluid that contains proteins, ions, and 
organic molecules that support the tissues. Without proper delivery of blood and all its glory, the 
tissues will start to perform more poorly. The heart itself is also a tissue that needs blood to 
function, so it employs these special vessels called the coronary arteries to get its fair share of the 
liquid gold. The heart muscle, the myocardium, is metaphorically represented as a microchip for 
these reasons. The coronary arteries are like the computer circuitry that is made for maintaining 
the “program logic”. The heart valves, the mitral, tricuspid, and one semilunar valve (other 
semilunar is not pictured) are represented as either iPhone unlock pop-ups, or Touch IDs. When 
the heart is working properly, flow of blood through the heart is neatly facilitated by these 
valves. I’ve also depicted the sinoatrial node, which sets the heart contraction in proper rhythm, 
as an electrical plug or charger. When all is well in the heart as described, the tissues are 
satisfied, and one might say it produces “music to your ears”. 
 The second piece represents the human heart when T2DM has taken over. The blood is 
depicted as this sludge-like, goopy drainage. Here, I’m showing that due to other complications 
in the tissues due to lack of proper oxygenation and perfusion, the blood can change 
composition. For example, patients with T2DM have high blood glucose, which can lead to 
compensatory hyperinsulinemia, or high blood insulin levels. Additionally, due to changes in fat 
metabolism, patients will have changes in “lipid profiles” of the blood. This includes increased 
triacylglycerides. Together, all of these changes make the blood more viscous, and can further 
inhibit proper tissue nutrition. With complications in the vasculature in T2DM, high blood 
pressure is often a co-morbidity, which can eventually lead to valve problems. The valves in this 
heart are creaky wooden panels, or a brass hose valve.  The myocardium is made up of old 
cogwheels, indicating issues with contractility that occur with T2DM. Finally, the sinoatrial 
node, and atrioventricular node are attached improperly to a car battery, indicating a possibly 
deadly change in rhythm that occurs during a heart attack.   



	

Pair #2: The Kidneys 

 
For the scientist: Homeostatic Balance of Ion and Fluid Retention Paired with Filtration in 
the Nephron Allows for Maintenance of Waste Excretion and Electrolyte Steady-State 
 
For everyone: A Pristine Water Filter 
 
 
 



	

 
 

 
For the scientist: Impaired Glomerular Filtration Rate and Macroalbuminuria with 
Obvious Glomerular and Interstitial Lesions in Patients with Type II Diabetic 
Nephropathy 
 
For everyone: An Old Clogged Drain 



	

About the Pieces 
 Another common complication of T2DM is diabetic nephropathy, or diabetic kidney 
disease. In fact, diabetes is the leading cause of kidney failure in adults. High blood glucose 
levels over time often results in hypertension, or high blood pressure, as previously discussed. 
High blood pressure causes damage to the kidneys via an inconspicuous mechanism. The renal 
artery that branches from the abdominal aorta supplies blood to the microvasculature of the 
kidneys. The tissue of the kidney contains tiny blood vessels that form an intricate matrix around 
the nephron. The nephron is like another tiny tube, but it is used to form urine to be excreted out 
of the kidney into the bladder via the ureter. The nephron and matrices of blood vessels work 
together to exchange different compounds back and forth. If the body needs more sodium, the 
nephron will “give” the sodium back to the blood vessel for the body. If the body has too much 
sodium, the blood vessels will “give” the sodium to the nephron to be excreted in the urine. 
When blood pressure gets too high, this causes change in the glomerular capillaries (intricate 
blood vessel matrices) of the kidney.  

Over time, hyperfiltration and hyperperfusion, causes the vessel going into the 
glomerulus to dilate, and the vessel leaving the glomerulus to constrict. This allows for protein 
molecules from the blood to “spill” into the urine due to damage of the capillary wall. Filtration 
of proteins into the urine, proteinuria, is one of the cardinal signs of kidney damage. Additional 
symptoms of diabetic nephropathy are swelling of the extremities, seemingly decreased need for 
diabetic medications, confusion, loss of appetite, vomiting, and fatigue. Cardiovascular 
complications increase kidney malfunction in diabetics, and kidney malfunction has negative 
effects on the cardiovascular system. This feedback leads to a vicious cycle, but can be prevented 
by proper diabetes management, maintaining a healthy diet, exercise, and, monitoring blood 
pressure. 
 In the first piece, I depicted the kidneys in a healthy state. Normally, the kidneys function 
to filter the blood of waste products, and maintain homeostatic balance of ions in the blood. 
Here, the renal artery and vein are respectively, bright red and blue, indicating that they are not 
afflicted by hypertension. Also, the cortex is a colorful, rainbow gradient indicating that the 
tissue is receiving proper nutrients to perform adequate filtration and reabsorption. The kidneys 
themselves have thinner, cleaner capsules, and are relatively similar.  
 In the second piece, I used a drab color scheme and spider web to represent their overall 
decline once afflicted with hypertension secondary to T2DM. The large brown blobs throughout 
the cortex along with a thickened renal capsule represent the result of hypertrophic glomerular 
damage, and development of a granular capsule due to decreased filtration ability. The renal 
pyramids are now different sizes entirely, and show no clear color pattern or gradient. This was 
employed to show the effect of the scar tissue within the cortex, and loss of proper filtration.  
 
 
 
 
 
 
 
 
 
 



	

 
Pair #3: The Eyes 

 
For the Scientist: A Complex Arrangement of a Transparent Lens Allows for Reflection of 
Photons onto a Membrane Containing Photoreceptors to Provide the Nervous System with 
Visual Input 
 
For Everyone: A Miniature Video Camera with Solar Panels  



	

 
 

 
For the scientist: Severe Diabetic Macular Edema Secondary to Sustained Inflammation 
from Ruptured Retinal Capillaries Resulting in Vision Loss in Patients with Type II 
Diabetes 
 
For Everyone: A Cracked Looking Glass 



	

About the Pieces 
 T2DM can affect many parts of the eye including the retina, macula, lens, and optic 
nerve. The retina is the layer of the eye that contains the photoreceptors (“light receptors”) that 
encode for vision to the central nervous system. The macula is at the center of the retina, and 
marks the location of the fovea, an area of high concentration of photoreceptors for processing 
fine detail for high visual acuity. The lens of the eye is a biconvex, solid structure in the eye that 
allows for focusing light onto the retina. The optic nerve is like a cable that is made up of axons 
from the retinal ganglion cells that send visual information to the higher brain structures for 
further processing. Changes in these structures that occur in patients with T2DM can be 
secondary to hyperglycemia itself, or from the effects of the other deteriorating organs, such as 
the kidneys or cardiovascular system. In these pieces, I wanted to include all of the possible 
pathologies of the eye that can occur due to T2DM, but note that not all of them always occur in 
diabetics. All of these issues have the capacity to leave the afflicted patient blind or severely 
impaired visually. Also, all of these pathologies can be prevented or delayed with the proper 
aforementioned diabetic management.  
 Diabetic retinopathy is the most common of the complications in the eye. Diabetic 
retinopathy is a disease of the retina caused by diabetes that affects the capillaries of the retina. 
The damage to the capillaries of the retina from hyperglycemia and increased blood pressure can 
cause the capillaries in the retina to burst, or leak fluid and blood into the retina. This fluid 
leakage causes increased pressure in the retina, and causes the macula to swell. This is referred to 
as diabetic macular edema. Together, these can quickly impair visual acuity. If diabetic 
retinopathy persists to the advanced stage, proliferative diabetic retinopathy, patients are at risk 
for retinal detachment. Retinal detachment is when the retina peels away from the inside of the 
eye like wall paper. The disease of the eye secondary to diabetes that affects the lens is known as 
cataract. Cataract is shrouding of the lens, resulting in decreased transparency. The cloudiness of 
the lens impairs reflection and refraction of light through the lens, which means that light is no 
longer landing properly on the retina. The last disease of the eye caused by diabetes is glaucoma. 
Glaucoma is damage to the optic nerve, due to high pressure within the eye.  
 Given this background, these pieces are best discussed as a pair. The diseased eye, the 
second piece, shows a blackened iris and yellowish lens. The blackened iris symbolizes overall 
degeneration of the eye with severe T2DM. The yellowish lens, compared to the transparent lens 
in the healthy eye, is due to cataract. Within the healthy eye, there is a sunset scene over a calm 
ocean. The rays of the sun represent the intact capillaries that perfuse the retina in a healthy eye. 
The sun is exactly where the macula, containing the fovea, would be. The placid seas represent a 
normal level of pressure in the eye. The sea itself is a depiction of the vitreous body, a jelly-like 
substance in the inner cavity of the eye. In the diseased eye, pressure has increased dramatically 
from hyperglycemia and hypertension. With possible bleeding into the vitreous body from 
retinopathy, the seas have become rough and treacherous. Macular edema, resulting in decreased 
visual acuity, is shown by the moon and clouds in the dark sky. Finally, the optic nerve has 
diminished from a lively stem with flowers, to a lifeless branch due to glaucoma.   



	

Pair #4: The Liver 

 
For the Scientist: Healthy Hepatocytes Ensure Proper Conversion and Clearing of Waste 
Materials, Regulation of Blood Plasma Contents, and Metabolic Maintenance of 
Carbohydrates, Proteins, and Lipids 
 
For Everyone: The Food and Drug Administration of the Body 
 



	

 
 
 

 
For the Scientist: Non-Alcoholic Fatty Liver Disease or Steatohepatitis from Accumulation 
of Triglycerides Leads to Inflammation and Production of Reactive Oxygen Species in 
Patients with Type II Diabetes Mellitus 
 
For Everyone: A Neglected Grease Trap 



	

About the Pieces 
 The liver perhaps appears on the surface to be a simple organ, but it serves many diverse 
functions for the body. The primary functions include: production of bile, excretion of bilirubin, 
cholesterol, hormones, and drugs, and metabolism of carbohydrates, proteins, and fats. Bile is a 
basic fluid stored in the gallbladder of the liver that aids in digestion alongside digestive 
enzymes. Bile specifically helps breakdown fats or lipids into fatty acids to be used or stored as 
energy sources. Bilirubin is a substance produced from the breakdown of the oxygen-carrying 
protein in the blood, hemoglobin. Bilirubin is excreted in the bile as a waste product. Elevated 
bilirubin is often a clinical sign of liver damage or malfunction, and causes patients to have 
jaundice or icterus. Jaundice and icterus are yellowing of the mucous membranes and skin 
caused by elevated bilirubin, as it has an orange-yellow pigment. T2DM is a metabolic disease, 
and therefore often manifests in liver damage as well. Sustained high blood glucose causes 
compensatory high insulin levels, which then progresses to eventual insulin 
resistance/insensitivity, and sustained hyperglycemia. The liver has insulin receptors that drive 
metabolic processes in the liver when insulin is present. When blood glucose levels are high, the 
liver is “told” to build a compound called glycogen, which is essentially just a chain of sugars. 
Glycogen is trapped by the cells, and is effectively stored for times when metabolic demand is 
high.  

When blood glucose levels are high for prolonged periods of time, the liver’s metabolic 
role in breakdown of proteins, and lipids is perturbed. The liver itself is especially susceptible to 
hyperglycemia-induced oxidative stress. The derailment of protein and lipid metabolism further 
enhances production of reactive oxygen species and inflammatory response. Oxidative stress is 
an imbalance in production of reactive oxygen species and antioxidants. Reactive oxygen species 
are often called “free radicals”, which are simply oxygen molecules with an extra lone electron 
that makes them particularly unstable. These two factors, inflammation and oxidative stress, can 
lead to the development of fatty liver disease by damaging hepatocytes (liver cells). Fatty liver 
disease can then lead to non-alcoholic steatohepatitis, cirrhosis, and increased risk of cancer in 
the liver cells. This disease process is outlined by increased “copying” of genes that induce cell 
death in the liver, and hormone signaling that involves pro-inflammatory signaling molecules 
(such as interleukin 1β, interleukin 6, and tumor necrosis factor α).  

For these pieces, I chose to do collages of various food labels, packaging, and stickers. 
The unhealthy, diseased liver contains those from fatty, sugary, and highly processed foods. The 
healthy liver contains those from fresh, low glycemic index foods. Foods high in carbohydrates 
(sugars), and fats not only contribute significantly to blood glucose levels, but over time can play 
a detrimental role in progression of diabetic liver disease. Patients that maintain diets laden with 
poor food choices and have a sedentary lifestyle, typically have more fat storage due to an 
imbalance in energy needs and expenditure. When caloric intake is high and activity level is low, 
the body tends to store the excess energy sources in the form of fat, also known as adipose tissue. 
Adipose is an active tissue that secretes hormones. The hormones from adipose tissue act on the 
liver, and can contribute to increased reactive oxygen species and inflammation. Therefore, 
maintaining a healthy diet and weight are essential for diabetic patients for the sake of protecting 
their liver from irreversible damage.  
 

 
  



	

Pair #5: The Pancreas 

 
For the Scientist: The Endocrine Pancreas Regulates Glucose Metabolism via Coordinated 
Secretion of Various Hormones from Specialized Cells in the Islets of Langerhans 
 
For Everyone: A Chaotic Wonderland 



	

 
For the Scientist: Loss of Beta Cell function or Complete Beta Cell Failure as a 
Complication in Patients with Poorly Managed Type II Diabetes Mellitus Leads to a 
Vicious Cycle of Insulin Resistance, Compensatory Hyperinsulinemia, Glucotoxicity, and 
Lipotoxicity  
 
For Everyone: A Graveyard for Lost Souls 
 



	

About the Pieces 
 The pancreas is an exocrine gland, and endocrine gland. An “exocrine” function is to 
secrete substances through ducts, and an “endocrine” function is to secrete signaling molecules 
directly into the blood stream. The endocrine pancreas is made up of groupings of cells, referred 
to as the Islets of Langerhans. There are several types of cells in the Islets of Langerhans, but the 
most important with respect to T2DM are the alpha and beta cells. The alpha cells secrete 
glucagon. Beta cells secrete the peptide hormone, insulin. The beta cells underlie the issue of 
developing T2DM, and are the culprit of the physiological complications we’ve seen in the other 
organs thus far. Normally, secretion of glucagon and insulin from the pancreas are tightly 
regulated. Insulin acts on cells to uptake glucose, removing glucose from the blood stream after a 
meal, or when blood glucose levels get too high. Glucagon acts on cells to breakdown glucose 
stores, and release glucose into the bloodstream when blood glucose is dwindling. Due to 
obesity, genetic predispositions, epigenetic changes, and lifestyle, adults can develop T2DM 
over time. T2DM is characterized by decreased beta cell function, or insulin resistance, but often 
both. Increased abdominal fat is thought to play a large role in development and progression of 
T2DM, as the hormones from adipose tissue contribute to decreased beta cell function and 
insulin resistance. Given that the beta cells often still produce a small amount of insulin, T2DM 
is often controllable without insulin supplementation. Instead, physicians opt for Type II 
diabetics to make lifestyle changes, or use oral medications called sulfonylureas.  
 The problem with T2DM is that if uncontrolled, sustained hyperglycemia and 
compensatory hyperinsulinemia leading to insulin resistance cause a rapid, cyclic degradation of 
pancreatic beta cells, causing total beta cell failure. Additionally, cytokines from inflammation in 
other organs, and fat tissue further damage beta cells. Therefore, when T2DM progresses, the 
afflicted may end up eventually needing insulin supplementation to prevent further damage.  
 In the first piece, I’ve created what metaphorically represents the wonderland that is a 
healthy pancreas. In controlled chaos, the antagonistic interactions between hormones secreted 
by the pancreas are constantly fluctuating. It’s almost as if the various pancreatic endocrine cells 
of the Islets of Langerhans are manipulated by magical fairies to produce such tight regulation. 
All the while, the exocrine pancreas is carrying out digestive functions. In the second piece, I’ve 
conveyed the true devastation of beta cell failure in the form of a pancreas made entirely of eerie 
skulls and crows. Beta cell dysfunction, and possible failure can lead to the serious and often 
life-threatening risks I’ve mentioned in other organs. Type II Diabetes Mellitus has truly become 
the fate of the vast majority of America’s future, and other countries are following the trend. It is 
absolutely critical that the mechanisms and severity of this progressive disease, and dangers that 
come along with it are fully understood by the general public. With proper education and 
awareness, we will move toward a healthier generation, one pancreas at a time.  
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