IR AR A T B MR AR AR 2025 4F 9 A 55 39 4% 45 5 1)
Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.39, No.5, 2025 <1

doi ; 10.6040/j.issn.1673-3770.0.2023.382 CigE .

X W 52 B2 = 2R = — P AR 45 #2 St B PR A 3B 45 1

b S = 5
JoM T A LB B ol HEEERL, AR T 511300

WE. a6 HTHRETEEEREXSGWERAZT, 0 B IK & sH 0 o7 & KB &G e 45 5 it —F ATt 12 &
Wﬁﬂ"ﬁiﬂﬁﬁ%ﬁ%iﬁ&ﬂ#ﬁd@%r’cé@@iiﬁ%‘i Fik DR AP R R B EAMRAD £ R A B
BYEMIRARGES T B R AR RKAR o R ALK, 4 UG KB IR B AT 2 50— B IRAR BT 0 £ B K 3R A s
PR BB SB A 6 B, AR R AL AR RAZLMANGBRERE WA RE BAFLARE £ 57,
ok WA IR B IR EAY 2 AL B BRI AR R R STMRHARE SBAS 6 BARMRE LA
S PEAY 20 AT AR B AL IR P T AR K HE R B e AR

KFEIR T B BEIRAR MR AY 2T b, A 2R AR S

FE S HES R764.4 XHAPRAEAS A XEHS:1673-3770(2025) 05-0001-07

SIRMESC: B Bk, XA WU 58 2002 - IR RS S B L A PR PE L D ) LR 2 SRR 2241, 2025, 39(5) : 1-7.
LU Jiantao, ZHONG lJie, LIU Shaofeng. Electrophysiological characteristics of deep projections from bilateral auditory cortex[J].
Journal of Otolaryngology and Ophthalmology of Shandong University, 2025, 39(5) :1-7.

Electrophysiological characteristics of deep projections from bilateral auditory cortex

LU lJiantao, ZHONG Jie, LIU Shaofeng
Department of Otolaryngology, Guangzhou Women and Children’s Medical Center, Guangzhou 511300, Guangdong, China

Abstract: Objective This study aimed to investigate the electrophysiological characteristics of deep projections from bilateral audi-
tory cortices, with a focus on the excitatory pyramidal neurons and their projections to the contralateral auditory cortex via the corpus
callosum. The goal was to gain a better understanding of the projection localization of auditory information in bilateral auditory brain
regions and the electrophysiological properties of target neurons. Methods Mice were used as the experimental subjects. Optogenetic
viruses were injected into the auditory cortex to manipulate the activity of the corpus callosum. Electrophysiological and immunohis-
tochemistry techniques were employed. Results The primary regions where deep neurons in the auditory cortex projected via the
corpus callosum were layer 5B and layer 6 of the contralateral auditory cortex. Both layers exhibited monosynaptic connections,
although the extent of information input, electrophysiological properties, and morphology differed significantly. Conclusion Direct
fiber connections exist between deep neurons in bilateral auditory cortices. The projections to layer 5B and layer 6 of the contralateral
side represent two distinct types of excitatory neurons, which likely contribute to different regulatory roles in auditory information
processing.
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Figure 1

Optogenetics viral expression and synaptic responses recorded in the contralateral AC

A : Schematic diagram showing viral injection and recording methods; B: Observation of viral expression in the contralat-
eral auditory cortex using confocal microscopy; C: Analysis of the fluorescence intensity in different layers of the contra-
lateral AC; D: AC neurons were recorded under infrared differential interference contrast microscopy and identified by
asterisks; E: The post-synaptic responses of layer 5B pyramidal cells in the contralateral AC
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Figure 2 Comparison of electrophysiological properties of layer 5B and layer 6 projecting neurons in the contralateral AC( “""P<

0.001)

A The left image shows examples of responses from layer 5A, 5B, and 6 pyramidal cells (after the application of TTX
and 4-AP) and the response probability; B: Comparison of EPSC peak amplitudes in layer 5B and layer 6 pyramidal
cells; C. Comparison of membrane potentials in layer 5B and layer 6 pyramidal cells; D: Comparison of EPSC half-
widths in layer 5B and layer 6 pyramidal cells. E; Comparison of EPSC rise times in layer 5B and layer 6 pyramidal cells
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Figure 3 Comparison of morphological features of layer 5B and layer 6 projecting pyramidal cells in the contralateral AC( **"P<

0.001)

A: Morphological reconstruction of layer 5B and layer 6 projecting neurons; B: Comparison of the somatic area of layer

5B and layer 6 projecting neurons; C: Comparison of the number of dendrites in layer 5B and layer 6 projecting neurons;
D: Comparison of the dendritic lengths in layer 5B and layer 6 projecting neurons
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