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New study into bladder regeneration heralds
organ replacement treatment

November 19 2010

Researchers in the United States have developed a medical model for
regenerating bladders using stem cells harvested from a patient's own
bone marrow. The research, published in STEM CELLS, is especially
relevant for paediatric patients suffering from abnormally developed
bladders, but also represents another step towards new organ
replacement therapies.

The research, led by Dr Arun Sharma and Earl Cheng from the Feinberg
School of Medicine at Northwestern University and Children's Memorial
Research Center, focused on bone marrow mesenchymal stem cells
(MSCs) taken from the patient. Previously studies into the regenerative
capacity of cells in bladders have focused on animal models, but these
have translated poorly in clinical settings.

"Advances in the use of bone marrow stem cells taken from the patient
opens up new opportunities for exploring organ replacement therapies,
especially for bladder regeneration"”, said senior author Sharma. "Several
findings from our study have demonstrated the plasticity of stem cells
derived from bone marrow which make them ideal for this type of
work."

The team discovered that bone marrow mesenchymal stem cells (MSCs)
have phenotypic and physiological similarities with bladder smooth
muscle cells (bSMCs) implying that MSCs can serve as an alternative
cell source for potentially damaged bSMCs.
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"For our research we developed a primate-based model, using the
baboon bladder in conjunction with bone marrow MSCs to attempt
partial bladder regeneration," said Sharma. "We found that the
mesenchymal stem cells utilized throughout the study retained the ability
to populate a surgically grafted area while remaining active 10 weeks
after surgery."

The transplanted bone marrow cells also retained the ability to express
key smooth muscle cell markers, attributes that are required for the
continual expansion and contractile cycles of a functional bladder.

Currently information about the cellular and molecular interactions that
govern bladder regeneration is scarce, however the team's research
demonstrates the feasibility of MSCs in partial bladder regeneration and
their use of a primate-based mode provides valuable insight into these
processes as they may apply to humans."

"This newly described bladder augmentation model represents a unique
insight into the bladder regeneration process and provides strong
evidence that MSCs can be exploited for tissue engineering purposes,"
concluded Sharma. "The non-human primate bladder augmentation
model established in this study will also further provide key pre-clinical
data that may eventually be translated in a clinical setting."

"Bioengineering the repair of the bladder is not a simple matter. The
combination of the clinical SIS material and patient supplied MSCs
provides a good combination for further testing," said Mark Pittenger,
Associate Editor of STEM CELLS. "Dr. Sharma and his colleagues are
advancing the pioneering work of Dr. Anthony Atala. The progress in
this field in the last few years is quite promising and more clinical
studies are needed."

More information: Sharma A, Bury M, Marks A, Fuller N, Meisner J,
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