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hear tomorrow

if we could grow new ones? Michael Tennesen investigates

www.newscientist.com

Those bundles of
microscopic hairs in your
inner ear are trying to
tell you something

WHAT'S that you say? Hearing
. problems are more common these

days? Perhaps you've noticed that
your mother asks you to speak up more often.
Or that you have to crank up the TV louder
than before, or find it harder to follow
conversations in noisy bars.

According to the World Health
Organization, some 278 million people
worldwide have moderate to profound
hearingloss in both ears. The condition
afflicts an estimated one-third of people
older than 60 and half of those over 85. The
vast majority of severe cases are caused by
damage to the inner ear or to the nerves
between the ear and the brain. “It is the most
prevalent sensory deficit in the population,”
says Yehoash Raphael, a specialist in the
neurobiology of hearing at the University of
Michigan, Ann Arbor.

The leading cause of profound hearing loss
is injury to tiny structures in the auditory
portion of the inner ear called hair cells. These
convert acoustic waves in the inner-ear fluid
into electrical signals that are then relayed to
the brain. Once they are damaged by ageing,
loud noise, disease or medication, these
exquisitely sensitive cells do not recover or
grow back. Not in humans, anyway. If you
were a bird, it would be a different story:
they would regrow naturally in about three
weeks. In fact, a host of other animals have
the ability to regenerate hair cells, but we
mammals just don’t.

Or do we? Somewhere down the
evolutionary line mammals lost the ability
toregain their hearing, but new research is
showing that the regeneration mechanism
might still be there, and it might just be
possible to reawaken it. Now theraceis on to
exploit this and develop new types of therapy.
Although much still needs to be worked out,
hair cell regeneration has passed some crucial
tests and could become a viable option some
years down the road. No one is talking about a

“cure” for deafness yet, but the approach
could conceivably restore hearing and at least
complement other interventions such as
cochlear implants. '

The idea goes back to the 1980s, when
biologists discovered that birds, bony fish and
some amphibians grow new hair cells
throughout their lives. In 1988, Jeff Corwin
and Doug Cotanche, then at the University
of Hawaii in Honolulu, published a paper
in Science showing that chickens could
regenerate auditory hair cells after being
deafened. Around the same time, Ed Rubel

278m
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of the University of Washington in Seattle
demonstrated similar results in other birds.
“Virtually all vertebrates except for mammals
regenerate hair cells,” says Rubel.

So why can’t we? Nobody knows for sure,
but Rubel thinks our early mammalian
ancestors may have exchanged the ability to
regenerate hair cells for the capacity to hear
the higher-frequency pitches they needed to
find prey and avoid predators; as sensory cells
become more specialised they may lose the
ability to divide and morph into new cells.
Other researchers think the ability may have
disappeared when mammals started living
longer: since advanced age brings a greater
risk of cancer, nature may have switched
off some types of cell regeneration toward »
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RESTORING HEARING out of mouse embryos, they found that

The leading cause of deafness is damage to the sensitive hair cells of the inner ear, from noise exposure or ageing. Hair cells do not mature hair cells were able to cycleand
recover naturally in humans, but researchers are looking for ways to regrow them and develop new therapies produce new and functioning hair cells

(Proceedings of the National Academy of
Sciences, vol 103, p 7345). Unfortunately this
effect was only temporary: though the cells
grew, they did not mature properly and within
three months they had died, leaving the mice
with no hearing. That means RB is probably
needed for auditory hair cells to mature.

Turniton

The challenge now is to extend the life of
those hair cells — crucial for any prospective
‘therapy. Chen thinks he might be able to do
this by switching RB off for only a couple of
weeks, and then turning it back on. One way to
do this might be to inject a special sequence of
i . RNA that blocks the gene but degrades over
‘BASILAR AUDITORY SUPPORTING OUTER HAIR CELLS SUPPORTING e resea\r‘chers mlfght
MEMBRANE  INERVE FIBRE  ICELLS CELLS make use of the fact that vestibular hair cells
from the balance portion of the inner ear
seem to survive without RB; this could yield
further clues about which signals are needed.

INNER HAIR C

HEALTHY DAMAGED

POSITIVE IONS Pressure waves in the cochlear P .
fluid created by incoming Once hair cells regenerate, they can stay
sound move the bundes of functional for life,” says Chen.
microscopic hairs (called A A .
STEREOCILIA stereocilia) on the hair cells. When might all this lead to a working
This movement opens ion therapy for profound hearing loss? “Decades
channels and positively - F= . !
charged ions flood into the sounds dispiriting, but I think we are talking
HAIR CELL cell leading to the release of double figures,” Groves says. Raphael agrees.
2:#52‘?2%’2;%‘&,{2'gf':int”'" “It will take some serendipity, some luck,” he
says. “Hopefully there will be many people
working along with us, because it is not
nisid g something we can or want to do ourselves.”
NERVE CELL AT A
Other researchers are more optimistic.
If the stereocilia are Chen believes it may be possible to achieve
damaged, the hair cell . n =
cannot transmit signals therapeutic hair cell regeneration in humans -
with some amount of hearing restored,
REGENERATING A HAIR CELL

though nobody can say how much -in10
years. “The whole field is very exciting right
now,” he says. “If we can identify the molecules
that are responsible in the human ear and
avoid side effects, we will be on the way.”

Whatever the timetable, we now know it is
possible for hair cells to regrow, and this
opens up the amazing possibility that people
might one day be able to regain hearing that
can help them in daily life. As Rubel says: “It’s
no longer a question of if, but when." @

By injecting genes that promote cell division, or

switching off genes that suppress it, researchers can Develops into a hair cell I"I
make a supporting celt divide into a supporting cell and |l

a new hair cell in animals. The question is how well [
hearing can be restored, and whether it is safe @ I B

Supporting cell

Divides - 0

Keeps the characteristics of a supporting cell

Michael Tennesen is a science writer based in
Lomita, California
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