Physical activity delays onset of motor symptoms in the R6/1 mouse model of HD

 
A new study conducted by researchers from the University of Oxford and the Howard Florey Institute, University of Melbourne shows that introducing an exercise wheel to the cages of the R6/1 HD mice at an early age delays the onset and progression of a number of motor symptoms.

 

The new study builds on earlier work done by lead researcher Dr. Anthony J. Hannan and his colleagues on the effects of environmental changes on the HD mice (2004). They have previously shown that environmental enrichment, introduced at four weeks of age, delays the onset and progression of motor deficits, and reverses the reduction of BDNF (brain derived neurotrophic factor) in the striatum and hippocampus at five months of age. To enrich the environment, an object such as a small cardboard box open at one end or a plastic cone was placed in the cage and exchanged for another every two days.

 

In another previous study (2006), Dr. Hannan and colleagues found that enhanced opportunities for physical activity, in the form of an exercise wheel introduced at ten weeks of age, just prior to expected onset of motor symptoms, had a lesser effect compared to that of environmental enrichment.

 

In the new study, the exercise wheels were introduced much earlier, when the mice were only four weeks old. This time the effect was much larger. The onset of a number of motor deficits was significantly delayed, although performance on the accelerating rotarod, a standard measure, was not improved with voluntary exercise as it is with environmental enrichment.

The study is important because it provides insights into research showing the importance of environmental factors on the age of onset in people. “Although HD has previously been considered to be a disease that is the epitome of genetic determinism, it is increasingly recognized that environmental factors can modulate disease onset and progression,” the researchers wrote.

We already know, based on extensive analysis of data collected from HD families in Venezuela (2004), that there are environment effects on the age of onset of the disease.  The number of CAG repeats is associated with the age of onset at the aggregate level.  In general, those with a higher number will become symptomatic sooner than those with a lower number.   However, it is not possible to predict age of onset for individuals because the age of onset for two people with the same CAG count often varies considerably.  Some of the variation is genetic; there is good evidence that there are modifying genes.  Other evidence points to environmental factors as another major influence.  The age of onset can vary even with identical twins. 

The work of Dr. Hannan and colleagues suggests that positive environmental factors may include enhanced cognitive and sensory stimulation along with exercise and physical activities.  Healthy exercise for physical fitness and lifelong learning look like good proactive strategies for the HD community.      The study was published in the open-access journal BMC Neuroscience.  To read it, go to BioMed Central:  http://www.biomedcentral.com/1471-2202/9/34/abstract .
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