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Stem cells take growth of heart tissue a step closer
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BRITISH scientists have grown a key part of a human heart using adult stem cells — a discovery that could allow patients with faulty heart valves to receive new tissue implants.

Using stem cells extracted from a patient's bone marrow, a team from the Heart Science Centre in London was able to grow the same cells that are present in heart valves. By placing these cells onto scaffolding made of collagen protein, the team then grew three-centimeter-wide discs of valve tissue.

If animal trials are successful, team leader Professor Magdi Yacoub said replacement valve tissue could be implanted in heart disease patients within three to five years.

The discovery had brought the goal of growing a human heart much closer, he said. "It is an ambitious project but not impossible. If you want me to guess, I'd say 10 years."

At present, replacement valves are sourced from pigs or human cadavers, though the recipient's body often rejects the foreign tissue.

Metal valves are an alternative, but these cannot perform the complex tasks of real tissue and may need to be replaced.

"The way a living valve functions, it anticipates hemodynamic events and responds and changes its shape and size," Professor Yacoub said.

"It's completely different from an artificial valve, which will just open and shut."

The research is the latest in a number of breakthroughs — many from Australian laboratories — that use stem cells to repair damaged heart tissue.

"Not so long ago we thought there was no way we could really improve heart disease other than giving someone a new heart," said Professor Sally Dunwoodie, from the Victor Chang Cardiac Research Institute in Sydney.

"This sort of research gives us hope that damaged components … might be established in the laboratory and transplanted."

Scientists at the institute recently conducted a stem cell trial on patients who were ineligible for a transplant because their heart disease was too far advanced.

The trial involved removing the patients' adult stem cells, culturing them and then re-injecting them directly into the heart to repair the damaged muscle tissue. Though results were still being collected, Professor Dunwoodie said several patients had shown signs of improved cardiac function.

Melbourne-based stem cell company Mesoblast is also part of trials in the US that use a unique type of adult stem cell to create blood vessels and regenerate heart muscle after a heart attack.

"The particular advantage of these cells that we use is that they do not activate the immune system," the company's chief scientific adviser, Professor Silviu Itescu, said.

