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Functional refinement of bushy cells in the anterior ventral cochlear nucleus precedes

hearing onset in neonatal rats
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Abstract: Objective To investigate the development of the electrophysiological property of bushy cells in the anterior ventral
cochlear nucleus (AVCN) of neonatal Sprague Dawley (SD) rats. Methods The development of action potential and
spontaneous miniature excitatory postsynaptic currents (mEPSCs) in AVCN bushy cells were investigated by whole-cell
patch-clamp technique in SD rats during the postnatal days 5-21 (P5-21). The half band width of the action potential (AP),
10%-90% risetime and decay tau of the mEPSCs were analyzed. Results The AP of the bushy cells became faster with age from
P5 to P21 and stopped changing around the period of hearing onset, as evidenced by the alteration of half band width of the
AP. The time accuracy of mEPSCs of the bushy cells also increased with age and stabilized around hearing onset as shown by
briefer 10%-90% rise time and decay tau of mEPSCs in P14/P21 than in P7. Conclusion The functional refinement of the bushy

cells in the AVCN precedes hearing onset in neonatal rats.
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Fig.1 Electrophysiological identification of AVCN neurons. BC: Bushy cell; SC: Stellate cell.
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Fig.3 Age-related changes in the half band width of action potentials of the bushy cells in the AVCN. A: one dot

represents one cell and some dots overlap because of the same value. B: Significant differences are found between
groups P5-7, P8-12, P13-15, and P16-21 (P<0.05), but not between P13-15 and P16-21 (P=0.88).
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Fig.4 Comparison of the time accuracy of bushy cell mEPSCs in the AVCN of SD rats of different ages. A, left: Three oringinal chart
recordings of mEPSCs of AVCN bushy cells from rats at P7, P14 and P21. Right: Averaged traces from mEPSCs of 3 individual cells,
normalized to their peaks. B-D: Histogram distributions of mEPSC 10%-90% rise time (bin width of 50 us) and decay time constant
of all events of all cells (5, 7, and 5 cells for P7, P14 and P21, respectively ) at the 3 different ages. D: mEPSCs of bushy cells recorded
from P21 rats became significantly faster than those from P7 rats shown by 10%-90% shorter rise time of mEPSCs. The difference
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between P14 and P21 is not significant (P=0.94 ). E: Decay tau of mEPSCs became progressively smaller from P7 to P21. Significant
differences were detected by ANOVA (P<0.05), and post hoc Fisher's tests show that decay tau at P14 was significantly smaller than
that at P7, and that at P21 was also significant smaller than that at P7, but no significant difference was found between P14 and P21

(P=0.85).
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