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Higher order auditory neural activities underlying the perception of sound continuit
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Previous studies on the neural functions of auditory cortex were commonly conducte
d on anesthetized or strained animals. In the present study, we for the first time used free moving cats.
Cats were trained to perform a Go/NoGo behaving task to discriminate continuous and interrupted sounds. We
then implanted multiple-channel electrodes into the primary auditory cortex and high order auditory corti
ces, and recorded the neural activities during the cats performed the task. By analyzing the relation betw
een neural activities and behavioral responses, we revealed the neural response patterns correlating to th
e discrimination between continuous and interrupted sounds. Furthermore, we recorded the neural activities
in various brain areas as the cats were actively discriminating the sounds and passively listening to the
same sounds. By comparing the neural responses under the two conditions, we revealed the effects of audit
ory attention on various brain areas.

auditory cortex sound discrimination spike activity perception free moving chronic recor
ding



(AD

o

200Hz
Go 12.5Hz
NoGo
12.5-200Hz
@
@
a 200Hz
Go 12.5Hz
NoGo
12.5-200Hz
25Hz NoGo 50Hz

Go 25Hz

[]
:
S\andavh}ms—’—’—‘mz . H—H—H—H—H—\— o 3
oo L ] & | ¢
0
0
H

i . Testand neuralrecordin )
Traiing b ! ¢ Behaviorresponse

dns

XX X
0ms s I B B
) 04 -
§ms 0
0

15 167 %5 8 100 20
s Repetitionrate (Hz)

)

Spike metric distance

(spike time)
(firing rate)

10-40 ms

370 ms

Behavioral

%Correct

60 |

50 ; . . :
16.7 25 50 100 200

Repetition rate (Hz)
® Al
AAF PAF
All Te
Al
AAF  PAF

300



AAF  PAF
AAF
PAF
AAF
PAF
PAF
PAF
neurometric
analysis PAF AAF
PAF  AAF
)
200Hz click Go

5ms
Target | 200 H
Go J 1 ! =

:a:n,,@
el ;ié

Standard — | 29T% | I |

e
@
12.5Hz click No-go
Al

A2,T,IN

O BEEM<Z B
o e E > EhAY

Dong C, Qin L, Zhao Z, Zhong R, Sato Y.
Behavioral modulation of neural encoding
of click-trains in the primary and
nonprimary auditory cortex of cats. J
Neurosc. 7;33(32),2013,13126-37.

Ma H, Qin L, Dong C, Zhong R, Sato VY,
Comparison of neural responses to cat
meows and human vowels in the anterior and
posterior auditory field of awake cats.
PLoS One. 8(1) 2013:e52942.

Zhang X, Yang P, Dong C, Sato Y, Qin L:
Correlation between neural discharges in
cat primary auditorycortex and
tone-detection behaviors. Behav Brain Res.

232(1),2012:114-23.

Wang J, Liu Y, Qin L, Chimoto S,
Nakamoto K, Sato Y: Chronic
microstimulation of cat auditory cortex
effective to evoke detection behaviors.
Neuroscience. 206,2012:81-8,.

Dong C, QinL, Liu Y, Zhang
X, Sato Y,Neural responses in  the
primary auditory cortex of freely
behaving cats while discriminating fast
and slow click-trains. PLoS One.
6(10) ,2011:e25895.

,2012 31
Neural processing of communication
sounds in different areas of the auditory
cortex of awake cats 35
2012 09 18



@D
QIN Ling
AR - R 22 T ST e - e
20432156




