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BIOLOGICAL CONSIDERATIONS

Insulin function and regulation: Insulin is a peptide hormone secreted from the beta cells of the pancreas and is responsible for
maintaining normal blood glucose levels and supplying cellular energy by facilitating glucose uptake into cells. It also has many anabolic
roles in regulating carbohydrate, protein and lipid metabolism, cell division and growth. Insulin secretion is stimulated or inhibited by many
hyperglycemic hormones, such as Glucagon or Growth hormone, specific nutrients, like glucose or amino acids, and vagal or adrenergic
neural pathways.

Insulin dysregulation and pathogenesis: The lack of insulin production in type I Diabetes Mellitus, caused by autoimmune islet
destruction, results in pathogenic levels of glucose in the blood and requires exogenous insulin administration. Type II diabetes mellitus
(T2DM) on the other hand is caused by the lack of insulin activity referred to as insulin resistance. 40% of people in the US are insulin
resistant and are progressing towards T2DM. In most cases, they are completely unaware. Elevated fasting insulin or the dysregulation of
insulin after ingestion of glucose over time are diagnostic hallmarks of insulin resistance. IR precedes T2DM onset by several years.
Fortunately, IR is reversible by behavioral health changes which present an important opportunity for a pre-diabetic individual to avoid
T2DM onset altogether.

Utility of measuring salivary insulin: In saliva, insulin shares a nearly linear correlation to fasting blood levels (r=0.92) and is a reliable
surrogate for serum measures. Interestingly, it takes roughly 30-40 minutes for serum insulin to be detectable in saliva (Fekete 1993) when
studied using oral glucose tolerance tests (OGTT). Overall, salivary insulin at fasting or using an OGTT presents a unique opportunity to
monitor insulin levels with convenient home sampling so that biofeedback can be provided more frequently to track an individual’s degree
of insulin resistance and monitor disease progression or regression through beneficial lifestyle changes.
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Serum-Saliva Correlation 0.92

SAMPLE TIMING AND DESIGN

For Fasting Insulin: Do not consume food or beverage within eight hours prior to saliva collection.
For Oral Glucose Tolerance Testing: Salivary insulin levels lag approximately 30-40 minutes behind serum levels.
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