
 

Joint study raises questions about treatments
for arthritis

August 3 2018, by Lachlan Gilbert

A study examining how molecules are transported into knee-joint tissue
could have major implications for understanding and treating arthritis.

UNSW biomedical engineers have shown for the first time that a
mixture of variously-sized molecules in the bloodstream can be
separated by the constituent tissues of a healthy knee-joint.

And an arthritic joint was observed to disrupt the transport of the
molecules, but interestingly, not halt them altogether.

School of Biomedical Engineering Professor Melissa Knothe Tate and
PhD trainee Lucy Ngo wanted to build on the Professor's previous
research that "showed for the first time that the different calibre
porosities of bone act as a molecular sieve".

"This time, Lucy and I studied what would happen if we mixed all the
different sizes together and delivered them as a single bolus," Professor
Knothe Tate said.

"We were startled to see that the tissues separated out the different sizes
of molecules."

The researchers used guinea pigs, literally, for their study, because like
humans, they naturally get arthritis with age. They injected a mixture of
colour-coded molecules of different sizes into the hearts of young (eight
to 10 months) and aged (17 to 19 months) guinea pigs to observe where
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in the joints those molecules ended up, if at all.

They observed differences in the molecular transport between the young
and the old, with major disruption of the transport in the aged guinea
pigs' joints due to tissue degeneration associated with arthritis.

"This could have major implications for our understanding of how
arthritis and associated tissue degeneration progress as well as how we
might use this knowledge to preferentially treat areas of degeneration,
for example through targeted pharmaceutical delivery strategies,"
Professor Knothe Tate said.

A surprising turnup in the study was that very little fluorescence showed
up in the muscle, meaning the coloured molecules were easily
transported into bone, cartilage, meniscus and ligament, but not muscle.
Professor Tate suggested this may have been because the guinea pigs
were anaesthetised before being injected with the dye.

"Our working hypothesis is that muscle needs physical activity (flexion
or extension) to pump the molecules," Professor Knothe Tate said.

Professor Knothe Tate said she is working towards exploring this idea
further in a future study using MRI to observe the transport of molecules
in real time while mechanically loading the limb during the procedure.

"This will let us to determine the time course of transport as well as the
role of active muscle activity on transport, which has implications well
beyond arthritis."

The results of the most recent work have prompted the Professor to re-
evaluate former assumptions about molecule transportation to damaged
joints.
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She said she has always wondered whether the positive anecdotes about
orally administered glycosaminoglycans (available commercially as
Glucosamine) on people with arthritic joints made sense at all, as there
were no guarantees the polysaccharides could even get to the targeted
areas.

But her latest study suggest this may still be possible.

"Of course, we have to follow up with further studies, but the data
showing massive disruption to transport pathways may actually indicate
opening up of new transport pathways."

Professor Knothe Tate and Lucy Ngo's work was documented in a paper
titled "Knee Joint Tissues Effectively Separate Mixed Sized Molecules
Delivered in a Single Bolus to the Heart" which appeared on 
www.nature.com last month.

  More information: Lucy Ngo et al. Knee Joint Tissues Effectively
Separate Mixed Sized Molecules Delivered in a Single Bolus to the
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