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We all need a little space. 

What A Year! for February, 2009

Osteoarthritis is a painful condition caused by the degeneration of cartilage in the joints. There are some treatments for mild and extreme cases, but these treatments only target the symptoms, not the cause, of the problem. Researchers have recently created a mouse model of the disease, which could lead to possible treatments of the cause of the disease.

To get the entire story, go to What A Year! and click on the 02/09 icon.

1. What is a joint? Why is there a space between bones and what is it filled with?

A joint is the place where two bones come together. If the bones were to touch each other, even simple movements would be painful. This is why there is a small space between bones. The space is filled with connective tissue called cartilage.

2. What are chondrocytes? Why are they so important?

Chondrocytes are the cells that make up the cartilage in your joints. They secrete a fluid called synovial fluid that fills the space between your bones and lubricates your joints. Without chondrocytes and synovial fluid, movement would be extremely painful!

3. What is osteoarthritis? How is it different from other forms of arthritis?

Arthritis is the condition of pain or inflammation in the joints. Osteoarthritis is inflammation of the joints due to the malfunctioning of articular chondrocytes. The chondrocytes in patients with osteoarthritis no longer produce synovial fluid, bringing the bones almost in contact with each other. 

4. What are current treatments for osteoarthritis arthritis? What are there limitations?

In mild cases of arthritis there are drugs available to reduce pain. In extreme cases joint replacement surgery may be the only option. There is no treatment for intermediate cases of arthritis and there are no treatments that address the root cause of arthritis.

5. What were the conclusions of the 10-year study conducted in England and the Netherlands? Why was this conclusion important?

The study found that one genetic mutation in a particular gene increased the chances of developing osteoarthritis. This gene, the Frzb gene, encodes for a protein that blocks the action of another protein called beta-catenin. This study demonstrated a link between the Frzb gene and beta-catenin in the development of osteoarthritis.

6. What was the fate of mice whose beta-catenin gene had been “knocked-out”? What does this indicate? 

Mice whose beta-catenin gene had been knocked out died as embryos, indicating the importance of this protein to overall embryonic development. 

7. What is a transgenic mouse? What were some of the important characteristics of the transgenic mouse model Dr. Chen created?

The genome of a transgenic mouse contains foreign genetic material that has been inserted into it. The transgenic mouse model Dr. Chen created had a switch that could activate or inactivate the beta-catenin gene.  

8. How did the treatment mice compare to the control mice in Dr. Chen’s experiments? What do these results indicate?

The treatment mice had increased beta-catenin levels at two months of age. At 5-months-old, Dr. Chen noticed mild degeneration in the cartilage of the knee in the treatment mice. Eight-month-old mice had severe cartilage damage. The control group had normal beta-catenin levels and experienced no cartilage damage. These results demonstrated a clear link between beta-catenin and the development of osteoarthritis. 

9. Dr. Chen also studied human joint tissue. What were the results of this study? Did these results support or refute his previous results from experiments in mice?

Dr. Chen found that patients with osteoarthritis had increased levels of beta-catenin in their joint tissue compared to the control group. These results supported Dr. Chen’s previous results in experiments with mice.

10. What is a meniscus injury? Why was it important for Dr. Chen to also look at patients with meniscus injuries in his study of osteoarthritis? When he looked at these patients, what did he find? How do these results compare with Dr. Chen’s previous experiments?

A meniscus injury is a tear in the articular cartilage. In his study of osteoarthritis it was important for Dr. Chen to look at patients with meniscus injuries because it is known that these patients almost always develop osteoarthritis later in life. When he looked at the tissues of patients with meniscus injuries, Dr. Chen found increased levels of beta-catenin. These results provide further evidence for the link between beta-catenin and osteoarthritis development.

11. What are some of Dr. Chen’s goals for the future in terms of osteoarthritis research?

Dr. Chen aims to develop a drug to block the increase in beta-catenin that occurs after injury, with the hope of preventing the future development of osteoarthritis. Dr. Chen is also interested in the possibility of a connection between obesity, increased beta-catenin levels, and the development of osteoarthritis. 


To Think About:





This article discusses osteoarthritis, a particular form of arthritis. What are some other kinds of arthritis? How are they similar to and different from osteoarthritis? What are some treatments for these forms of arthritis? What is the state of research and drug development?





The treatment mice in Dr. Chen’s experiments developed cartilage damage in their knees. What are some common joints where people develop arthritis? Why do you think this is?





As part of his future work, Dr. Chen is studying obesity and its possible connection to the development of osteoarthritis. Based on what you have learned in this article, do you think obese people will have higher levels of beta-catenin in their joints? Why or why not?








