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Case Background
Brian is a 22 year old male presenting to the Health Center for
frequent urination, rapid weight loss, and general fatigue (sweating,
pounding/racing of the heart). Upon evaluation, you find out that
Brian has been drinking around 10 beers nearly every day for the
past three years and even more on the weekends. You suspect
Brian may have developed Type 2 diabetes, secondary to chronic
alcohol use and decide to run further tests.

Biochemistry
Type 2 diabetes is a chronic condition in
which the pancreas does not secrete enough
insulin to regulate blood sugar level
appropriately and/or receptors on muscle, fat,
or liver cells become resistant to insulin.
Insulin helps regulate glucose uptake through
a receptor tyrosine kinase (RTK) signaling
pathway. Normally, raised blood glucose
levels, such as after a meal, trigger the
release of insulin from the pancreas. Insulin
travels through the bloodstream and binds to
an RTK and triggers a conformational change
and the autophosphorylation of the RTK (RTK
is later dephosphorylated by protein kinase
phosphatase). This receptor then binds and phosphorylates target proteins, which
indirectly activates protein kinase B (PKB). PKB phosphorylates targets and causes
vesicles with GLUT4 receptors to bind with the membrane. This increases glucose
uptake in the cells and lowering blood sugar levels. The glucose is then immediately
converted to glucose-6-phosphate to keep intracellular glucose concentration low. The
consumption of alcoholic beverages can cause blood sugar levels to rise, triggering the
release of insulin.



Clinical Findings
Based on the symptoms that Brian presented with, you decide to run a blood sugar test.
Brian says he has not eaten in about 2 hours, but his blood sugar is 212 mg/dL (normal
is less than 140 mg/dL). Based on this result you ask the patient to fast overnight so
that he can return for a fasting blood glucose test in the morning. The results of the test
are listed in Table 1.

Table 1. Test results from fasting blood glucose test.

Normal Subjects Patient

Blood glucose (mg/dL) ≤ 99 128

Insulin level (mIU/L) < 25 35

Analysis
1. What is striking about the fasting blood glucose test results, especially when

compared to the original blood glucose test? Explain what is happening on a
cellular level.

2. What mutation in the RTK pathway would allow someone to be impervious to
insulin resistance?

3. Posit a connection between chronic alcohol use and insulin resistance.
4. What treatments would you recommend to the patient? Name one lifestyle

change and one potential drug target?
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