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Fig. 5. Densitles of remaining spiral ganglion neurons in the basal,
second, or third turn of transplanted or sham-operated cochleae.
There are no significant differences In the density of spiral gan-
glion neurons between transplanted and sham-operated cochleae.

of transplants in the cochlear modioclus and enabled
functional evaluation using eABRs.!®'® Moreover, our
refined technique for cell introduction into the cochlear
modiolus of guinea pigs caused no significant elevation
of eABR thresholds.'® Based on these previous findings,
we used guinea pigs as experimental animals in the
present study. :

After transplantation of BMSC-derived spheres into
the intact or damaged cochleae, BMSC-derived neurons
were found in various portions of cochleae, including the

cochlear modiolus. These findings indicate that BMSCs~
can be an alternative source of transplants for replacing -

SGNs. However, measurements of eABRs in the present

thresholds after transpl
spheres. Previously, we
eABR thresholds after ifransplarts tbryonic
stem (ES) cell-derived neural progenitors in a different
injury model.'® There are several possible explanations
for this lack of functional recovery following transplanta-
tion of BMSC-derived spheres. One is insufficient
neurite elongation from BMSC-derived neurons to the
central nervous system. Another possibility relates to
different subtypes of neurons that are generated from
BMSC-derived spheres, Previous studies have demon-
strated that glutamatergic neurons are generated from
both ES cells!* and BMSCs,’® meaning that both cell
types have the capacity for differentiation into glutama-
tergic neurons. To achieve functional SGN restoration by
transplantation of BMSC-derived spheres, additional
treatments are required to enhance elongation of neu-
rites from BMSC-derived neurons or to induce
differentiation of BMSC-derived spheres into glutama-
tergic neurons.

Interestingly, the localization of transplants was dif-
ferent between the intact and damaged cochleae. In the
intact cochleae, 2 number of transplants were found in
the scala tympani. We injected BMSC-derived spheres
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through the scala tympani.l® Therefore, transplants that

were found in the scala tympani may have originated

from the leakage of injected cell suspensions, In the

intact cochlea, there are limited spaces in the cochlear

modiolus, because host-SGNs and auditory nerves are -
present, which may cause the leakage of injected cell

suspensions into the scala tympani. On the other hand,

the loss of host SGNs may result in an increase of spaces

for transplants in the cochlear modiolus. Hence, in the

damaged cochleae limited numbers of transplants were

observed in the perilymphatic spaces including the scala

tympani. In the damaged cochleae a number of trans-

plants were found not only in the cochlear modiolus but

also in the internal auditory meatus. Transplants in the

internal auditory meatus may migrate from the cochlear

modiolus, which is an injected site. The degeneration of
SGNs could make a path from the cochlear modiolus of
the basal portion to the internal auditory meatus, or

stimulate production of chemotactic factors that promote

the migration activity of BMSC-derived spheres. Future

studies should be performed to determine the mecha-

nisms of migration of BMSC-derived spheres into the

internal auditory meatus.

CONCLUSION
The present findings demonstrate that BMSCs are

.a preferable source of neurospheres and that BMSC-

derived spheres retain the ability for neural differentia-
tion after transplantation into the cochlea. Functional
restoration of damaged cochleae was not achieved by
transplantation of BMSC-derived spheres, although a
number of transplant-derived neurons settled in the
cochlea and in the internal auditory meatus. To achieve
functional restoration of SGNs by transplantation of
BMSC-derived spheres, additional treatments including
local application of neurotrophic or growth factors may
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