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Inner Mitochondrial Maxi-K+ Channels in Neonatal Renal Tubular Cells: Novel Therapeu
tic Targets to Control Apoptosis
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In developing kidneys, the total cell population is partly regulated by apoptosis.

Despite our understanding of the molecular involvement in the regulatory pathway of apoptosis, we know li
ttle about the physiological involvement. Cardiomyocytes express large conductance voltage- and Ca2+-activ
ated K+ (Maxi-K+) channels in their inner mitochondrial membranes. Triggering the mitochondrial K+ influx
necessary to inhibit apoptosis, the channels play cytoprotective roles during ischemic injury. Since proxi
mal tubular cells in neonatal kidneys are physiologically under hypoxic stress, and since the channel acti
vity is stimulated by h%poxia, those cells would share the same regulatorg mechanism of apoptosis with isc
hemic cardiomyocytes. Therefore, we hypothesize here that the proximal tubular cells in neonatal kidneys w

ould also express the maxi-K+ channels in their inner mitochondrial membranes, and that the channels would
play regulatory roles in apoptosis.
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Fig. 1. Regulatory mechanism of apoptosis triggered by the activation of mito-
chondrial maxi-K" channel. The elevated intra-mitochondrial K* levels, as a result of
increased activity of mitochondrial maxi-K* channels, counteract with Ca®* influx
through the uniporter. This inhibits the release of cytochrome C from mitochon-
drias and the following caspase activity in the cytosol, leading to the inhibition of
apoptosis.

Kazama I, Maruyama
Y. Inner Mitochondrial Maxi-K+ Channels
in Neonatal Renal Tubular Cells: Novel
Therapeutic Targets to Control Apoptosis.
Medical Hypothesis, 78, pp800-801, 2012

Maxi-K
K Kv1.3
Kv1.3
Kvl.3
K

9
1) Kazama |, Matsubara M, Kanai Y,

Hatano R, Asano S, Endo Y, Toyama H,

Ejima Y, Kurosawa S, Maruyama Y.



Decreased Expression of a Novel
Prostaglandin Transporter, OAT-PG,
Facilitates Renocortical PGE:2
Accumulation during Rat Pregnancy.
Gynecol Obstet Invest, 2013, 76 (163-170)

2) Kazama |, Maruyama Y, Takahashi S,
Kokumai T. Amphipaths Differentially
Modulate Membrane Surface Deformation
in Rat Peritoneal

Exocytosis. Cell Physiol Biochem, 2013, 31

Mast Cells during

(592-600)
3 K+
(Kv1.3)
2013, 125
1 (70-74)

4) Kazama I, Maruyama Y. Differential
Effects of Clarithromycin and
Azithromycin on Delayed Rectifier
K+*-Channel Currents in Murine
Thymocytes. Pharm Biol, 2013, 51
(760-765)

5) Kazama |, Maruyama Y, Matsubara M.
Benidipine Persistently Inhibits Delayed
Rectifier K*-Channel Currents in Murine
Thymocytes. Immunopharmacol and
Immunotoxicol, 2013, 35 (28-33)

6) Kazama 1, Maruyama Y, Endo Y,
Toyama H, Ejima Y, Matsubara M,
Kurosawa S. Overexpression of Delayed
Rectifier K*-Channels Promotes in situ
Proliferation of Leukocytes in Rat Kidneys
with Advanced Chronic Renal Failure. Int
J Nephrol, 2012; 2012: 581581. Epub 2012
May 31

Inner

7) Kazama |, Maruyama Y.

Maxi-K* Channels in

Cells:

Mitochondrial

Neonatal Renal Tubular Novel

Therapeutic Targets to Control Apoptosis.

Medical Hypothesis, 2012, 78 (800-801)

8) Kazama 1, Maruyama Y, Murata Y.

Suppressive Effects of Nonsteroidal

Anti-inflammatory  Drugs Diclofenac
Sodium, Salicylate and Indomethacin on
Delayed Rectifier K*-Channel Currents in
Murine Thymocytes. Immunopharmacol

and Immunotoxicol, 2012, 34 (874-878)

9) Kazama |, Maruyama Y, Murata Y, Sano
M. Voltage-Dependent Biphasic Effects of

Chloroquine  on Delayed Rectifier
K*-Channel Currents in Murine
Thymocytes. J Physiol Sci, 2012, 62,
(267-274)
15
1)
Kv1.3
25
91 . 307J-1.
2014.3.18.
2 . K+
(Kv1.3)
. O-6. .2014.3.15.
3) Kazama I. Physiological and pathological
significance of delayed rectifier
K+*-Channels  (Kv1.3) expressed in

T-lymphocytes. Kitasato Joint Meeting

2014: Molecular Control of Cellular Function.

Session |-3. .2014. 2. 21.

4) Kazama 1. OAT-PG in Pregnancy and
Diseases. 2013

2013.12. 4.

5) Kazama 1. Overexpression of Leukocyte
Kv1.3-Channels Promotes Renal Fibrosis in
Rats with Advanced Chronic Renal Failure
(Poster, TH-PO 935). American Society of
Nephrology, annual meeting 2013, Atlanta,
GA, USA, 11/7/2013.



6)

Kv1.3
45 . P-4. .2013.10.5.
7
Kv1.3
(NSAIDS) .90
. 2PK-181. .2013.3.28.
8) : K+
(Kv1.3) . 381
24
.2013.1.1

9)Kazama I. Accelerated thrombopoiesis in
CRF rat megakaryocytes due to
compensatory thrombopoietin production
from the liver and bone marrow (Poster,
SA-PO 152). American Society of
Nephrology, annual meeting 2012, San
Diego, CA, USA, 11/3/2012.

10)

44 . 6.

2012.10.27.
11)Kazama I, Maruyama Y, Matsubara M.
Compensatory Thrombopoietin Production
from Liver and Bone Marrow Stimulates
Thrombopoiesis of Living Rat
Megakaryocytes in Chronic Renal Failure
(Poster, P7). International Symposium on
Epithelial Barrier and Transport 2012,
Kusatsu, Shiga, Japan, 9/16/2012.
12)Kazama I, Maruyama Y, Matsubara M.
Voltage-Dependent Biphasic Effects of
Chloroquine on Delayed Rectifier
K+*-Channel Currents in Murine
Thymocytes (Poster, P6). International
Symposium on Epithelial Barrier and
Transport 2012, Kusatsu, Shiga, Japan,
9/16/2012.

13)

P-329.
14)

3PJ-3.
15)

54

2011.6.16.

¢y

@

®

55

.2012.6.2.

89

.2012.3.31.

. P-246.

KAZAMA 1TSURO



