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excitatory actions on the developing hippocampus and may reduce sedative effects in

We intended to test the hypothesis that midazolam may exert

neonatal rats. We found that midazolam increased intracellular Ca concentration and pCREB
expression in the hippocampal CA3 area from neonatal rats but not from young rats. These
excitatory effects of midazolam were inhibited by bumetanide, an inhibitor for NKCCI.
Midazolam exhibited less sedative actions in neonatal rats compared with in young rats.
Bumetanide enhanced sedative effects of midazolam in neonatal but not young rats. These
results indicate that GABAA receptor—mediated excitation is dependent on NKCC1 and may

underlie the attenuated sedative effects of midazolam in neonatal rats
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(DYukihide Koyama, Tomio Andoh, Yoshinori
Kamiya, Satoshi Morita, Tomoyuki Miyazaki,
Kazuhiro Uchimoto, Takahiro Mihara,
Takahisa Goto: Bumetanide, an inhibitor of
cation—chloride co—transporter isoform 1,
inhibits GABAergic excitatory actions and
enhances sedative actions of midazolam in
neonatal rats

Anesthesiology; in press (F#FidH D)
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(DYukihide Koyama, Tomio Andoh, Yoshinori
Kamiya, Takahisa Goto
Bumetanide, the inhibitor of NKCCI,
cation—chloride co—transporter isoform 1,
inhibits the GABAergic excitatory action
induced by midazolam in the hippocampus in
neonatal rats.
Euroanaesthesia 2013,
Barcelona, Spain

1-4  June 2013
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® Yukihide Koyama, Tomio Andoh,
Yoshinori Kamiya, Takahisa Goto
Bumetanide, the inhibitor of NKCC1

(Cation—Chloride Co-Transporter Isoform
1), inhibited an increase in cytosolic
Ca2+ concentration ([Ca2+] i) induced by
midazolam in the immature hippocampus
World Anesthesia Convention 2013, 23-27
April 2013, Bangkok, Thailand
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