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Type II diabetes (TTD) is a complex disease with devastating effects. It is probably the single most vital public health problems facing us. Type II diabetes no doubt has diverse and intertwined causes.  Some genes and other diet and lifestyle factors have been identified which predispose a person to this ailment.  The following papers will serve as a launch point for the questions below. Read them!

1. http://www.chem.uwec.edu/Chem454_S08/type2news.pdf

2. 

 HYPERLINK "http://www.chem.uwec.edu/Chem454_S08/causes.pdf" 

http://www.chem.uwec.edu/Chem454_S08/causes.pdf
3. 
http://www.chem.uwec.edu/Chem454_S08/metabolic.pdf
Answer the following in narrative essay form (TYPED) and respond to the following questions

SHORT ESSAY (<1 page)

1. Metabolic syndrome is a still controversial designation for a particular set of symptoms that may be a “pre-diabetic” state. Briefly describe “metabolic syndrome.” How is this syndrome related to TTD?

ESSAY (2 pages)


2. What is Type II Diabetes? What are some of the symptoms? Secondary problems? Begin your essay with a description of TTD. Then pick either 1) free fatty acids or 2) a SPECIFIC genetic factor (i.e. a single gene) discussed in a recent article in the “big time journals.” Search recent (last ~ five years) issues of “big time” science journals for papers outlining major progress on figuring out the link between TTD to your particular factor.  “Big time” journals that we have PDF access to are: all the Nature journals, Science, and PNAS.  Search these journals thoroughly; a search might take the form of say "Type II diabetes" AND "free fatty acids". Write a two page essay with at least three recent literature references (on a separate page) including your “big time” journal article. In the essay describe how your factor might influence the pathogenesis of TTD and how this factor could be controlled or treated medically or dietetically.  Be sure to discuss the scientific evidence for the role of this factor in TTD. Diagrams, structures and pathways are welcome if relevant.

3. Photosynthesis: SHOW ALL WORK If three 680 nm photons are needed to synthesize eachATP in green plants, what is the efficiency of the process under normal cellular conditions where  DG’ = -12.1 kcal/mol? Bacteriorhodopsin, a simple, small light activated proton pump (26,000 MW) in some bacteria, absorbs green light (l= 570 nm) and uses the gradient for ATP synthesis (http://en.wikipedia.org/wiki/Bacteriorhodopsin). It is estimated that it requires a stoichiometery of 4 H+/ATP and 1 H+ is pumped per photon. What is the efficiency of this process under the cellular conditions above? What advantages would the bacteriorhodopsin have over the green plant? What advantages would the the green plant have over bacteriorhodopsin?
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