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4, Rat i onal e:

Several decades of basic science and ani nal research provide
support for a causal role of elevated fasting plasm free fatty
acid (FFA) concentration in the etiology of type 2 diabetes.

El evated free fatty acids nay be one potential nmechani smlinking
obesity with insulin resistance and gl ucose intol erance, as
circul ating FFA concentrati ons have been found to be higher in
obesity, particularly central obesity (Reaven et al., 1988).
Free fatty acids may also |ink diabetes with a chronic

i nflammatory state and overproduction of pro-inflammatory
cytokines, as an increase in FFA concentration often acconpanies
t he acute phase response.

Free fatty acids may nediate insulin resistance and insulin
secretion through several nechani sns (Bergman and Ader, 2000).
El evated free fatty acid |l evel s may cause peripheral insulin
resi stance by interfering with the access of insulin to skeletal



muscle or interfering with insulin signaling resulting in reduced
gl ucose transport into nuscle. Chronically elevated fatty acids
may al so inmpair insulin secretion (lipotoxicity). Finally,
increased flux of free fatty acids into the liver, particularly
fromlipolysis of visceral adipose depots, may | ead to excessive
endogenous gl ucose producti on.

Al t hough there is an extensive body of experinental research on
the role of FFA in insulin resistance, glucose intolerance, and
type 2 diabetes, there are relatively few prospective

epi dem ol ogic studies. In the Paris Prospective Study (Charles
et al., 1997) of 4089 m ddl e-aged Caucasi an nen, high plasm FFA
concentration was i ndependently associ ated, over five years of
foll owup, with deterioration of glucose tolerance in those with
ei ther normal or inpaired glucose tol erance at baseline. In a
study of 190 Pima Indians (Paolisso et al., 1995), high fasting
FFA concentration was an independent risk factor for type 2

di abet es over an average of 4 years of followup. By contrast, a
prospective study of 826 adults fromthe United Ki ngdom found

t hat baseline plasma FFA | evels did not predict future glucose

i ntol erance, devel opnent of diabetes, or features of the

nmet abol i ¢ syndronme (Byrne et al., 1999).
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5. Mai n Hypot hesi s/ St udy Questi ons:



Fasting pl asma NEFA concentrations are an independent predictor
of incident type 2 diabetes.

6. Data (variables, tinme w ndow, source,
i ncl usi ons/ excl usi ons):

NEFA nmeasurenents were nmade on visit 1 plasma sanples from

di abet es cases and a cohort stratified random sanple sel ected for
the “ Inflammatory Precursors of Type 2 Diabetes” ancillary
study. Data will include incident diabetes case status, date of
di abet es di agnosi s, and sanple selection weights. Covari ates
will include visit 1 age, gender, race, center, fasting glucose,
insulin, BM, WHR sports index, cigarette-years of snoking,
famly history of diabetes, HDL cholesterol, triglycerides,
hypertension, and inflammation factors (fibrinogen, CRP, WBC, IL-
6, orosonucoid, sialic acid). Data on anti-GAD anti bodies w ||
be used in sone analyses to identify and exclude all subjects
with an early indication of an autoi mmune eti ol ogy.
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