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Several What A Year! stories have focused on the central nervous system and on the conditions that can arise when there is a problem in the CNS. This month we consider how damage to the myelin sheath is involved with MS and how a mutated gene may be involved.

* * * * *

To get the whole story, go to www.WhatAYear.org and click on the1.08 icon.

1. What is chitin and what kinds of animals have skeletons made of chitin? Chitin is a hard white material that is part of the outer skeleton of lobsters, crabs and many insects. It is also part of some fungi, algae and yeasts.

2. Glucose is important in this story and has been important in other What A Year! stories. What is glucose and how do human bodies make it? The body produces glucose (a simple sugar) from protein or fat or, most predominantly, from carbohydrates.

3. Define glycoprotein. It is a structure in which glucose molecules have attached to proteins.
4. What do the various combinations of sugars that attach to cell membrane proteins do? That has been mysterious until recently, when Dr. Demetriou and his colleagues determined that there was a connection between glycoproteins and symptoms like multiple sclerosis in mice.
5. The enzyme named Mgat5 controls one of the later steps in the N-glycan processing pathway. What is that pathway? It is the series of steps in the body that produces the sugar UDP-GlcNAc.

6. Multiple sclerosis (MS) is a disease that is both neurodegenerative and autoimmune. Mice with the modified Mgat5 gene spontaneously developed symptoms similar to MS. What are some of the symptoms of MS? They can include weakness, clumsiness, or exhaustion. Also early multiple sclerosis symptoms may include blurry vision or one or more areas of the skin feeling numb and tingly. (From emedtv.com).
7. The communication of neurons is a fascinating mechanism. Key to its effectiveness is the myelin sheath that surrounds them. In MS, the myelin is thought to be damaged by an autoimmune reaction. What does that mean? The body’s immune system mistakenly behaves as if a part of the body is a foreign invader, and attacks it, often with devastating results.

8. When a nerve’s myelin sheath is damaged, what is the actual effect on the electrical impulses that travel through nerves? The impulses are slowed down or stopped altogether.
9. In particular, what did Dr. Demetriou and his colleagues conclude about the role of glycoproteins in the immune function and in neuron function? If the pathway to creating a particular glycoprotein is interrupted, that may increase susceptibility to MS.

10. Finally, by feeding mice with a mutated Mgat5 gene a specific sugar, the researchers were able to do what? They were able to suppress Type 1 diabetes, a disease that results from overactive T-cells and high blood glucose.
* * * * *

One of the issues of language that teachers confront is a common word (e.g., sugar) that has broader or more specific technical meanings. A student interested in language could research some such words and report on how they developed (i.e., did the common word or did the technical word come first).

There are numerous autoimmune diseases. Students could learn about several of them and explain the similarities and differences among them.

It is estimated that 250,000 – 350,000 people in the US have multiple sclerosis. There are some fascinating demographic considerations (age, gender, and race) that a student interested in statistics could investigate.

We have begun linking more and more often to YouTube videos to help explain difficult points using animation or live action. A good team project would be for the class to create a video about cell signal transmission or an autoimmune reaction … of course, one rule would have to be that it has to look different from all the videos currently on-line.

Teacher Guidance


SUGAR, MYELIN AND MS – Does metabolism somehow directly affect one’s genetic susceptibility to disease? Here is a look at the work of Dr. Michael Demetriou and his colleagues at the University of California, Irvine. 














