Cancer Epidemiology:  The Causes and Prevention of Prostate Cancer
Answers to Questions
Part A:

1. Section 2 - Hallmarks of Cancer:  The following table is an example of what students should produce.

	Hallmark
	Normal Cell Function
	Aberrant Cell Function

	Uncontrollable Growth
	Cell Signaling mechanisms that regulate growth

· Stimulatory signals that initial cell growth and division

· Inhibitory signals that inhibit cell growth

Cell Cycle
	Cells no longer respond to or recognize signals

Initiate cell growth and division in the absence of stimulatory factors

Continue to grow in the presence of growth inhibitory signals

	Evading Death
	Apoptosis

· Manufacturing proteins that orchestrate the demise of the cell in response cell damage
	Apoptosis mechanism no longer functions so damaged cells continue to proliferate

	Processing Nutrients
	Cell Respiration

· Manufacturing ATP

· Removal of CO2
	A tumor is a mass of cells where cells in the interior do not have access to necessary nutrients.  Cancer cells have the ability to attract blood vessels.  Therefore, inner cells of the tumor can attract energy sources and remove waste products

	Becoming Immortal
	Chromosome Replication

· Shortening of telomeres

Shortening of chromosomes leads to chromosome fusions, which ultimately causes the cell to die
	Activating the enzyme Telomerase 

· Serves to lengthen telomeric regions of chromosomes

· Prevents chromosomal fusion

· Prevents apoptosis

	Invading tissues
	Most cells respond to controls that keep the cell localized within its tissue
	Acquire the ability to avoid the controls that keep the cells localized.  This allows cancer cells to migrate through the body, invading other tissues

	Avoiding detection
	Abnormal shape and size of cancer cells is typically detected by immune system cells.  These pre-cancer  cells are then eliminated

· Aberrant cells are eliminated by the action of T cells
	Cancer cells avoid the detection of T cells

	Promoting mutations
	Errors in replication or physical damage to DNA is corrected by DNA Repair enzymes to prevent the accumulation of mutations in the genome


	Cancer cells exhibit genomic instability as a result of the accumulation of mutations. 

Cancer cells may have lost the ability to repair damage to DNA


2. Section 4, parts “a” and “b” – the answers to the questions are provided in Inside Cancer.
Part B:  

1. Section 2, “b” – The lists below identify common foods associated with the diets of families living in the regions identified.  While this list consists of general foods, many students may come back with names of specific dishes.  If this is the case, they can evaluate the components of the dish and enter their findings in the table presented.
a. Nebraska
· Red meat

· Pork

· “Rueben Sandwich”

· Dairy

· Processed Foods

b. Rural Japan
· Rice

· Ramen Noodles (egg noodles)

· Seafood

· Miso (Fermented Soybeans)

· Tofu

· Pickled Vegetables

c. Greece
· Pastries

· Dairy Products

· Olive Oil

· Lamb

· Pork

· Fish

· Tomatoes, Potatoes, Eggplant, Garlic

	Dietary Component
	Nebraska
	Rural Japan
	Greece
	Your Family

	
	
	
	
	

	Meat

· Beef

· Chicken

· Pork

· Fish
	X
	X
	X

X
	

	Fruits and Vegetables 
	
	X
	X
	

	Dairy Products 
	X
	
	X
	

	Fats

· Animal

· Plant (Oils)
	X
	
	X
	


2. Section 3, part ‘a” – The interview with Dr. William Nelson indicates that rural Japanese men have a very low incidence of prostate cancer.  Comparing the diets from this region to that of the US (typical western diet) the most obvious difference is the lack of red meat and dairy products in the diet of men from rural Japan.  Therefore, these components of a diet can be implicated as a possible dietary cause of prostate cancer.  Student may also draw a similar conclusion about men consuming a southern Mediterranean diet (Greece).  It is worth noting that the people living in this region consume higher amounts of fish and unsaturated fatty acids than do Americans.  These components may have a beneficial impact on the incidence of cancer.

3. Section 3, part ‘b” – Polycyclic Aromatic Hydrocarbons, of which Benzo[a]pyrene is the most common example, and Heterocyclic Amines.
Part C: 

1. Section 2, part “b” – The answers here may vary, but a reasonable conclusion for students to reach is that significantly more research still needs to be done to reach any definitive conclusions concerning diet and cancer.  However, the information presented in the Inside Cancer web site, as well as the articles linked here, strongly suggest avoiding excessive consumption of red meat and an increase in the number of servings of fruits and vegetables consumed each day can have a positive impact on reducing the incidence of prostate cancer.  In addition, food preparation techniques should be considered when evaluating whether a diet may be helpful in preventing cancer.  Excessive consumption of grilled and smoked foods should be avoided to avoid introducing carcinogens.

