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Nanotherapy for micro-preemies protects
lungs and brains in lab study

March 30 2022

Dr. Bernard Thébaud holds a very premature baby in the Neonatal Intensive Care
Unit at The Ottawa Hospital. Credit: The Ottawa Hospital

Very premature babies need extra oxygen and mechanical intervention to
breathe, but this damages their lungs, causing a chronic lung disease
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called bronchopulmonary dysplasia (BPD). These babies have smaller
and weaker lungs that can't send as much oxygen to their growing brains.
The lack of oxygen during brain development can lead to learning
disabilities, or problems walking, hearing and seeing,.

There is no cure for BPD, but Dr. Bernard Thébaud and his team are
hoping to change that. The team previously found that cells from the
umbilical cord, called mesenchymal stromal cells or MSCs, could
prevent BPD in newborn rats.

Now, a study in mice led by former team members Drs. Marissa
Lithopoulos and Lannae Strueby, published in the American Journal of
Respiratory and Critical Care Medicine, shows that tiny particles released
by these MSCs called extra-cellular vesicles are just as good at
preventing BPD. Known as MSC-EVs or nanotherapies, these nano-sized
particles have similar effects to MSCs but are easier to manufacture,
store, and dose. Unlike MSCs, they can cross the blood-brain barrier,
meaning they can travel into the brain after being injected into the blood
stream. The researchers saw evidence that some MSC-EVs did reach the
brain in this study, though most traveled to the lungs.

Not only did MSC-EVs prevent lung injury in this study, they also
prevented brain injury. This was the first study to show that BPD
impairs some of the key functions of brain stem cells. Brain stem cells
can become all the different cells in the brain, and play an important role
in brain development.

This study comes as Dr. Thébaud and his research team prepare to
launch a phase I clinical trial to test the feasibility and safety of using
MSC:s to treat premature babies with BPD. They hope to evaluate MSC-
EVs in future clinical trials.

"A therapy that improves lung and brain health would immensely benefit
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preterm babies with this chronic lung disease," says Dr. Thébaud,
neonatologist and senior scientist at The Ottawa Hospital and CHEO and
professor at the University of Ottawa.

More information: Marissa A. Lithopoulos et al, Pulmonary and
Neurologic Effects of Mesenchymal Stromal Cell Extracellular Vesicles

in a Multifactorial Lung Injury Model, American Journal of Respiratory
and Critical Care Medicine (2022). DOI: 10.1164/rccm.202012-45200C
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