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4�Dynamic carotid baroreflex characteristics are unaf-
fected by the electrical stimulation of aortic baroreceptors
�M. J. Turner�S. Shimizu�T. Kawada�M. Sugimachi
�Department of Cardiovascular Dynamics, National Cere-
bral and Cardiovascular Center�
The electrical activation of the arterial baroreflex has
been shown to effectively induce a long-term reduction in
arterial pressure in resistant-hypertensive patients. How-
ever, the chronic stimulation of baroreceptors may restrict
the normal short-term regulation of arterial pressure by
the arterial baroreflex. We investigated the dynamic char-
acteristics of the open-loop carotid baroreflex while simul-
taneously stimulating (2Hz and 10V) baroreceptors in the
left aortic depressor nerve in anesthetized Wistar-Kyoto
rats (n\6). The slope between a modulation frequency of
0.1 and 1Hz and gain at 1Hz of the neural arc transfer func-
tion were not significantly different between the control
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and stimulation conditions (slope: 5.37�0.61dB�decade vs.
5.11�0.69dB�decade, P�0.33; gain: 4.84�0.55au�mmHg
vs. 4.67�0.42au�mmHg, P�0.64). We can conclude from
these data that the normal short-term carotid baroreflex
regulation of arterial pressure is unaffected by electrical
stimulation of aortic baroreceptors.
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10�Transcriptional regulation of NKCC and CFTR Cl'

channel through PI3K activation and ERK inactivation by
insulin in renal epithelial A6 cells
TH.Sun1�N.Niisato1�3�Y.Marunaka1�2�3[1Dept of Mol

Cell Physiol�2Dept of Bio-Ionomics, Kyoto Pref Univ of
Med�3Japan Inst for Food Education & Health, St Agnes�
Univ, Kyoto, Japanj
Insulin is known to stimulate epithelial Na? channel-
mediated Na? reabsorption, however the insulin action on
the Cl� secretion is not fully understood. In the present
study, we evaluated the insulin action on Na?-K?-2Cl� co-
transporter (NKCC) -mediated Cl� secretion in renal epi-
thelial A6 cells. Insulin treatment significantly enhanced
the forskolin-stimulated Cl� secretion with an increase in
apical Cl� conductance by upregulating mRNA expression
of both NKCC and CFTR Cl� channel, although insulin
treatment alone without application of forskolin had no ef-
fect on the basal Cl� secretion or apical Cl� conductance.
We next elucidated a role of PI3K on the insulin action by
using a specific PI3K inhibitor, LY294002, because PI3K is
known to be a major signal molecule in the downstream-
pathway of insulin. Inhibition of PI3K reduced the Cl� se-
cretion by suppressing mRNA expression of NKCC,
whereas insulin still had a stimulatory action on mRNA ex-
pression of CFTR even in the presence of LY294002. On
the other hand, we found that PD98059 (a MEK inhibitor)
further enhanced the insulin-stimulated CFTR mRNA ex-
pression and the Cl� secretion in forskolin-treated A6 cells
and that insulin induced slight, transient activation fol-
lowed by significant, stable inactivation of ERK. These ob-
servations suggest that insulin enhances forskolin-
stimulated Cl� secretion through transcriptional regula-
tion of NKCC and CFTR Cl� channel via PI3K activation
and ERK inactivation in renal epithelial A6 cells.
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27�Lithium potentiates GSK-3β activity by inhibiting
phosphoinositide 3-kinase-mediated Akt phosphorylation
UY. Jin*N. Tian*T. Kanno*T. Nishizaki=Division of
Bioinformation, Department of Physiology, Hyogo College
of Medicine>
Accumulating evidence has pointed to the direct inhibi-
tory action of lithium, an anti-depressant, on GSK-3� . The
present study investigated further insight into lithium sig-
naling pathways. In the cell-free assay Li2CO3 significantly
inhibited phosphoinositide 3-kinase (PI3K)-mediated phos-
phorylation of Akt1 at Ser473, but Li2CO3 did not affect
PI3K-mediated PI (3, 4, 5) P3 production and 3-phospho-
inositide- dependent protein kinase 1 (PDK1)-mediated
phosphorylation of Akt1 at Thr308. This indicates that lith-
ium could enhance GSK-3� activity by suppressing Akt-
mediated Ser9 phosphorylation of GSK-3� in association
with inhibition of PI3K-mediated Akt activation. There
was no direct effect of Li2CO3 on Akt1-induced phospho-
rylation of GSK-3� at Ser9, but otherwise Li2CO3 signifi-
cantly reduced GSK-3bmediated phosphorylation of β-
catenin at Ser33�37 and Thr41. This indicates that lithium
directly inhibits GSK-3� in an Akt-independent manner. In
rat hippocampal slices Li2CO3 significantly inhibited phos-
phorylation of Akt1�2 at Ser473�474, GSK-3� at Ser9,
and�-catenin at Ser33�37 and Thr41. Taken together,
these results indicate that lithium exerts its potentiating
and inhibiting bidirectional actions on GSK-3� activity.
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