CHEM E 355 The Nervous System and Brain-Computer Interface

Nov. 22, 2006

Review: 

Why does our body or other organisms need signaling transduction pathway? 



Key components of signaling transduction pathways: 



Communication modes:

Today’s topics:

Action scale of signaling transduction pathways:

1. Length scale


2. Time scale




3. Feedback control
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IRS: insulin receptor substrate; PIP3: phosphotidylinositol (PI) 1,4,5-triphosphate; PIP2: phosphotidylinositol (PI) 4,5-bisphosphate; PKB: protein kinase B

The pathway by which insulin promotes glucose uptake in fat and muscle cells
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(http://www.unmc.edu/Physiology/Mann/mann2.html)

In Class Exercise: Diabetes


You’ve learned how blood glucose levels are regulated by the hormone insulin, which is secreted by the pancreas.  Now consider what happens when this communication system fails.  

There are two main types of diabetes mellitus: type 1 (sometimes called insulin-dependent diabetes mellitus or IDDM) and type 2 (sometimes called non-insulin-dependent diabetes mellitus or NIDDM).


In type 1 diabetes, the insulin-producing cells of the pancreas are destroyed during childhood.  As a result, the body is unable to produce insulin.

What problems may result from type 1 diabetes?

How might the body compensate for these problems?

How should this disease be treated?

In type 2 diabetes, the body is able to make insulin.  However, the body’s response to insulin is impaired, i.e., the insulin-induced increase in glucose uptake is blunted.  This phenomenon is known as “insulin resistance.”

What problems may result from type 2 diabetes?

How might the body compensate for these problems?

How should this disease be treated?

Homework-11/22/06

(Due 11/29/06)

Read the handout-“the Nervous System” and answer the following questions:

1. What is the function of the nervous system?


2. What cell types do the nervous system consist of?

3. A neuron consists of dendrites, axon and axon terminal. A neuron transmits the input signal from dendrites to the axon terminal by the action potential. How does a neuron ensure the signal transduction is unidirectional, that is, from dendrites to the axon terminal?

4. How does one neuron transmit signals to another neuron?

5. Given that the extracellular concentration of Cl- of a neuron is approximately 120 mM, what is the intracellular concentration if the Nernst potential for Cl- is 30 mV?

6. This question is related to what we have learned in the class. Based on diagram of the body temperature control system in today’s handout, predict your body temperature in a week and plot as temperature vs. Days. The set point of your body temperature is 37 degrees. 
