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Finding ways to help the brain replace cells lost due to stroke – and ensure that they 
function properly – is one of the primary goals of researchers at the Heart and 
Stroke Foundation Centre for Stroke Recovery (CSR). While research in this area is 
still at an early stage, the long-term potential benefit for stroke survivors is 
immense. 
 
“After a stroke, new cells proliferate in the brain and try to migrate to the site of 
injury,” says Dr. Diane Lagace, CSR Core Member and Neuroscientist at the  
University of Ottawa “These cells, derived from progenitor cells can mature into 
neurons during a process called neurogenesis, or they can develop into another 
types of brain cells. 
 
“This activity suggests the brain is trying to repair itself.  Unfortunately, it is not 
usually successful. Many of the new cells don’t survive and those that do survive 
don’t make the right kind of connections. We are trying to learn how use these cells 
therapeutically by enhancing their survival and getting them to integrate into the 
brain in order to enhance recovery in stroke survivors.” 
 
The brain can change and remodel itself 
The realization that the brain can produce new neurons as well as other types of 
brain cells is relatively new. For many years, scientists thought the adult brain was 
more or less static. Now, they recognize that it can change and modify itself, a 
characteristic known as plasticity.  One major research challenge is finding out how 
to enhance the brain’s plasticity after stroke. 
 
As so often in science, there is no simple answer. For one thing, plasticity seems to 
be a function of age. In younger people, the brain is very plastic, and contains far 
more cells than it actually needs. As people mature, a process called ‘pruning’ lets 
the brain retain the cells it needs to function properly. 

 



 

 
“We are trying to learn how to make the brain regain the plasticity it had when it 
was younger,” explains Dr. Lagace. “Young people learn things easily. Ideally, we 
would like to learn how to help stroke survivors relearn with the same ease.” 
 
Exercise, enriched environment, promote neurogenesis 
In theory, neurogenesis should increase the number of new neurons available to the 
brain, resulting in better brain function and greater ease of learning. Exercise 
stimulates the body to produce new brain cells, as does exposure to complex or 
enriched environments. On the other hand, factors such as stress or age seem to 
slow the production of new brain cells. 
 
Anti-depressant drugs also promote neurogenesis. “This is especially interesting, as 
many stroke survivors suffer from depression and are treated with 
antidepressants,” says Dr. Lagace. “We need to know if the improvements we see in 
this group are in part related to treating their depression or somehow linked to 
neurogenesis.” 
 
The benefits of an influx of new brain cells after stroke are far from clear. At the 
beginning of life, neurogenesis wires and forms the brain with incredible precision. 
Post-stroke neurogenesis, on the other hand, occurs in a damaged, older brain – a 
completely different environment from that in early development. For this reason, it 
is important to ensure that the new cells migrate to the correct location and give out 
appropriate chemical signals or electrical impulses.  
 
Research suggests stroke recovery enhanced by mental stimulation 
CSR researchers are looking for ways to encourage new neurons to “plug in” to the 
neural network. “Stimulating the brain seems to promote connections,” says Dr. 
Lagace. “If we ask people to do cognitive tests or learn something, they seem to do 
better. CSR studies suggest stroke survivors should be stimulating their brains by 
engaging in a variety of physical and cognitive activities. We are currently doing a 
study in collaboration with Dr. Jean-Claude Beique, another core member of CSR, in 
which we are increasing synaptic firing in newborn cells to see if activating these 
cells gives them a better chance to survive.” 
 
Laboratory research also shows that a combination of exercise and cognitive 
stimulation results in functional improvements post-stroke. The improvement is 
greater than that produced by exercise or cognitive stimulation alone. CSR 
researchers are now studying the possible mechanisms which result in this 
improvement. 
 
Researchers need to “see” inside the brain 
Learning more about these mechanisms is a challenge. Even with modern imaging 
technology it is very difficult to “see” what exactly is going on inside the brain. If a 
stroke survivor regains function, is it because new cells are now doing what the 



 

dying cells were doing before they were damaged by stroke? Or is improvement the 
result of compensation, which occurs when surviving cells take on the role of those 
killed by stroke? The question is important, because researchers need to understand 
the mechanisms which result in functional improvement. 
  
“If a patient couldn’t pick up a cup after a stroke and now he can, has he recovered 
or has he learned another way to do the same thing?” asks Dr. Lagace. “With our 
present imaging technology, it is very hard to tell. We need to visualize cells in the 
brain to answer these questions. We can’t do this yet, but with advances in imaging 
technology, this might be possible.” 
 
While research into regenerating brain cells post-stroke holds huge promise, it may 
be some years before it is translated into clinical practice. “We’re trying really hard 
to make our research relevant and keep the clinical reality in mind,” says Dr. Lagace. 
“We’re learning more about how to help new brain cells survive, and how to 
promote their incorporation into the brain’s network of cells. At the same time 
we’re trying to understand how this might help stroke survivors. We still have many 
questions about the role of neurogenesis in stroke recovery, but we are working 
hard to find answers.” 
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