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Investigation of the stress-induced synaptic changes and its molecular mechanism
in the anterior cingulate cortex
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The anterior cingulate cortex (ACC), which is responsible for higher order
process including attention, empathy and decision making, Is vulnerable to stress. In the ACC,
however, the site of action of glucocorticoid, released from adrenal upon stress, remains unclear.
We 1dentified the cell type which expresses glucocorticoid receptor in mouse ACC, i.e.,
glutametargic and GABAergic (parvalbumin- and somatostatin-positive) neurons. Neural circuits of
these neurons mainly play a role in generating network oscillation which is associated with the
higher order process in ACC above. We also investigated the effect of glucocorticoid on the network
oscillation by using the mouse ACC slice. In glucocorticoid-treated group, the magnitude of
dopamine-induced modulatory effect on oscillation power was suppressed, suggesting that
glucocorticoid alters ACC function via dopaminergic system in ACC.



anterior cingulate cortex ACC

ACC
ACC
ACC
ACC
ACC
Electroencephalogram EEG
ACC
ACC
C57BL/6J
ACC ACC
GABA (gamma-
aminobutyric acid)
GABA (parvalbumin
PV) somatostatin SST
PV SST
ACC ACC
® 3-8Hz, a 8-12Hz, B 12-

30Hz, y 30-80Hz

1st KA 2nd KA +DA (dopamine

AGC (dop )

L/ - .

[r—— (RPN T,
&l \'4733"33'\""" oA

450 pym thick brain slice
including ACC (Cg1) ‘

? il ,‘\‘ ‘IA" \': bl ‘7" ‘\.\' PORRIN
I R Y [ W

KA induced oscillation
FFT — Calculation of the power spectrum

A o
S U YT LT Y,
A A

|

Ao
i \v.““;“,“t“ “‘.,.'
\ {
!




ACC
91% PV 95 SST 88

gPCR

ACC

ACC ACC

ACC

ACC

»

&

25 um
——

GR(+)/NeuN(+)mpa GR(+)/PV(+)§aa GR(+)/SST(+)#mA

&
ACC GR
ACC  Cgl, Cg2 PV SST
GR Cgl GR
91 PV 95  SST 88
Cg2 GR 92 PV 96

SST 85



1 1 0 0

Ito Rina Nakano Takanari Hojo Yasushi Hashizume Miki Koshiba Mamiko Murakoshi Takayuki 437

Chronic Restraint Stress Affects Network Oscillations in the Anterior Cingulate Cortex in Mice 2020

Neuroscience 172 183
DOI

10.1016/j -neuroscience.2020.04.021

5 0 0

Yasushi Hojo, Mai Kawata, Rina Ito,Miki Hashizume,Takanari Nakano, Takayuki Murakoshi

Identification of cell types that express glucocorticoid receptors in mouse anterior cingulate cortex

The 42nd annual meeting of the Japan Neuroscience Society

2019

Hojo, Y., Matsunaga, T., Komatsu, M., Ito K., Hashimoto T., Takizawa, K., Noguchi S., Ito, R., Hashizume, M., Nakano, T. &
Murakoshi, T.

The effect of glucocorticoid on dopamine receptors in the anterior cingulate cortex of mice

2018

Hojo, Y., Matsunaga, T., Komatsu, M., Ito K., Takizawa, K., Ito, R., Hashizume, M., Nakano, T. & Murakoshi, T.

Effect of glucocorticoid on prepulse inhibition and network oscillation in the anterior cingulate cortex of mice

2017




PPI ACC)

26

2017

Effects of glucocorticoid on pre-pulse inhibition and network oscillation in anterior cingulate cortex in mice

90

2017

(Matsunaga Takeaki)

(32409)

(Kawata Mai)

(32409)




