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Of Mice and Men
What A Year! for April 2011

The devastating condition called Duchenne Muscular Dystrophy, for which there is no known cure and few treatments, debilitates (mostly) boys and young men and eventually leads to death in the 20s. To learn more about DMD it is necessary to have a good animal model of the disease, but the mouse model that has been used doesn’t really model very well. Dr. Helen Blau and her Stanford University colleagues have spent years trying to figure out why and to develop a better mouse model.
To get the entire story, go to What A Year! and click on the 04.11 icon.


1. What is a mouse model? Why do mouse models make good animal models for medical research?

“Mouse models” refers to mice that have been bred to model specific human diseases such as diabetes, heart disease or cancer. Mice make good animal models because they are physiologically similar to humans, reproduce quickly, and are relatively easy to care for.

2. What is Duchenne Muscular Dystrophy? What is it caused by? How is it inherited?

Duchenne Muscular Dystrophy is a severe, chronic muscle wasting disease caused by a mutation in the DMD gene on the X chromosome. It is an X-linked disorder inherited generally from mother to son. Patients with DMD are usually wheelchair-bound by 10 years of age and often die before the age of 30 years due to heart or respiratory complications.

3. What is dystrophin? How is it related to Duchenne Muscular Dystrophy?

Dystrophin is part of a group of proteins that strengthen muscle fibers and protect them from injury as muscles contract and relax. In people with DMD, the gene that encodes for the production of dystrophin is mutated, resulting in little or no dystrophin. This means that muscles damage easily in the course of normal muscle movement.

4. What are telomeres?

Telomeres are repetitive regions of DNA found on the ends of chromosomes that protect the chromosomes from degradation during replication. 

5. What are stem cells? In particular, what are muscle stem cells?

Stem cells are characterized by their ability to become a variety of different cell types as the body needs. They can be considered the precursors to all types of cells. Muscle stem cells, then, are the precursors to muscle cells and can become many different types of muscle cells as needed.

6. Mice with the same mutation in the DMD gene as humans do not develop DMD. What did Dr. Blau hypothesize was the reason for this?

Dr. Blau hypothesized that the longer length of telomeres in mouse muscle stem cells in comparison to human stem cells enabled the mice to keep up with the muscle damage caused by a lack of dystrophin.

7. How did Dr. Blau test her hypothesis? What did she use as controls?

Dr. Blau tested this hypothesis by creating a mouse model with a double mutation—one mutation in the DMD gene and another for shortened telomeres. For control groups, Dr. Blau used mice without any mutations and mice that only had the mutation in the DMD gene but normal length telomeres.

8. In her first set of experiments, Dr. Blau analyzed tissue samples from all three groups of mice. What was she looking for? What did she find?

In these experiments, Dr. Blau was looking for signs of muscle damage. In particular, high levels of the enzyme creatine kinase, which indicates muscle damage. Dr. Blau found that the double mutant mice had much higher blood levels of creatine kinase than either the controls or the mice with just the mutation in the DMD gene. 

9. In a second set of experiments, Dr. Blau measured the performance of the mice by having them walk to exhaustion on a treadmill. What did she find?

Again, Dr. Blau found that the double mutant mice tired much more quickly than either the controls or the mice with just the mutation in the DMD gene.

10. In a final set of experiments, Dr. Blau performed stem cell transplantation on some of the double mutant mice. Why did she do this? What did she find?

Dr. Blau performed these experiments to check her hypothesis. If the reason the mice were developing DMD was because they were no longer producing enough stem cells, the addition of stem cells should reverse the muscle damage. Indeed, this is what Dr. Blau found.

11. What can Dr. Blau conclude from these experiments? What is the significance of this work? What are some areas of future research?

From these experiments, Dr. Blau can conclude that the reason the mice with a mutated DMD gene and shortened telomeres develop DMD is because they can no longer produce enough muscle cells to keep up with muscle damage. Dr. Blau’s work has shown Duchenne Muscular Dystrophy to be not only a genetic disease but also a stem cell disease, and she has developed a good mouse model to be used in future research. In future experiments, Dr. Blau hopes to try a variety of gene replacement and stem cell replacement therapies on the mice to hopefully come up with treatment options for the disease.
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To Think About:





Duchenne Muscular Dystrophy is an example of one disease that lacked a good mouse model for research for many years.  What are some other examples of diseases for which there is currently no good mouse model? How do scientists go about research on these diseases? Are their researchers actively trying to develop a mouse model for these diseases? On the flip side, what has made mouse models for diseases such as diabetes, heart disease and many types of cancer so effective? 


Mouse models are a very common type of animal model, but there are many other organisms used in medical research. What are some other common animal models? What types of research are they used in?  What are the advantages or disadvantage of using different types of animal models? 


Dr. Blau’s research has showed that Duchenne Muscular Dystrophy is not only a genetic disease but a stem cell disease as well. What are some other examples of stem cell diseases? What types of treatments exist for these diseases?


What are some other conditions that are linked to mutations in the X chromosome? How prevalent are they (that is, how often does the condition occur in the population)? If DMD occurs once in every 3,600 male births in the US, about how many boys are born each year with DMD? About how many males in the US have DMD at any time?








