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Effects of volatile anesthetic on neural circuits in the mouse brain during postnata
1 development
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Volatile anesthetic sevoflurane, which is widely used in pediatric surgery, has pr
oposed effects on GABAA receptor-mediated extrasynaptic tonic inhibition. In the developing striatum, medi
um-sized spiny projection neurons possess tonic GABA currents, which function in excitatory-inhibitory bal
ance and maturation of striatal neural circuits. We examined effects of sevoflurane on the tonic GABA curr
ents of medium spiny neurons in developing striatal slices. Sevoflurane strongly increased GABAA receptor-
mediated tonic conductance at postnatal days 3 to 35. Antagonist of GABA transporter (GAT-1) NO-711 furthe
r increased tonic GABA conductance during the application of sevoflurane, thereby increasing total magnitu
de of tonic currents. Our findings suggest that sevoflurane can affect the tone of tonic GABA inhibition i
n a developing striatal neural network.



1990

N-methyl-D-apartic acid

NMDA
gamma-aminobutyric acid (GABA)

GABA

long-term potentiation ; LTP
LTP

Ca [/
CaMK

CaMK
C PKC
MAPK

Patch-clamp

CAl

CAl

CaMK LTP

LTP

GABA

Ca /

CaMK

MAPK

GIuRl

LTP LTD

Whole-cell

CaMK

MAPK CAMP response element

binding protein CREB



0.5%TritonX-100

CalK
C(PKC), MAPK

synapsinl
AMPA GIwR 1
2 GABA
250-300p m
pH=7.4

Whole
cell patch clamp

medium spiny
neuron MS
GABA/parvalbumin
/NOS

Paired-Pulse Facilitation PPF

2
2
1
Ca2+
PPF
LTP/LTD
GABA
Muscimol
GABA
3 G
G
G
G

calyx of Held

1 GABA
tonic
(P)3 35
medium
spiny neuron MSN whole-cell
patch-clamp
0V
tonic
P3 35 tonic GABA
P28
tonic
GABA transporter  GAT tonic
GAT-1
blocker NO-711 NO-711
tonic
P14
tonic
tonic
NO-711 tonic
GABA
P14
P14
GABAA
GABA
2
1995
GABA GABA
GABA
(Tonic current)
GABA
2MAC MAC;
P7 P14
P21 P28 Tonic GABA



GABA transporter blocker

GABA Tonic GABA
Tonic GABA
P7 28 P28
T
Tonic GABA
GABA
GABA
5

1. Sugasawa Y, Hayashida M, Inada E:
Discrete subaortic stenosis diagnosed
intraoperatively. J Anesth 28: 311,
2014.

DOl 10.1007/s00540-013-1701-x

24:
52-56, 2014.
http://ww_k-kenkyukai .com/toutsu/
3. Kumakura S, Yamaguchi K, Sugasawa Y,
Murakami T, Kikuchi T, Inada E, Nagaoka
I: Effects of nitrous oxide on the
production of cytokines and chemokines
by the airway epithelium during
anesthesia with sevoflurane and
propofol. Mol Med Rep 8: 1643-8, 2013.

DOI: 10.3892/mmr.2013.1745

4. Sugasawa Y, Hayashida M, Yamaguchi K,
Kajiyama Y, Inada E: Usefulness of
stroke volume index obtained with the
FloTrac / Vigileo system for the
prediction of acute kidney injury
after radical esophagectomy. Ann Surg
Oncol 20: 3992-8, 2013.
DOl 10.1245/s10434-013-3084-5

5. Kasagi Y, Hayashida M, Sugasawa Y,
Kikuchi I, Yamaguchi K, Okutani R,
Takeda S, Inada E: Antiemetic effect of
naloxone in combination with
dexamethasone and droperidol in
patients undergoing laparoscopic
gynecological surgery. J Anesth 27:
879-884, 2013.
DOl 10.1007/s00540-013-1630-8

23

60

3
tonic GABA
60 . 2013
25
60

. 2013 5 23 25

.2013 5 23 25

SUGASAWA, Yusuke

80459114

5



