* 1514 - 2016 3 36

4
. 1 . . 2007: 113.
2 o). 2007: 35.
3 .« » l.
2010;30(4) :3134.

(20150425 )

(
: : ! : 2 050017)
( ) ; D
( ) R322.81 ( ) A ) 1005-9202(2016) 06-1514-04; doi: 10. 3969 /j. issn. 1005-9202. 2016. 06. 111
. . 2 D6 e)
; (34 (K2P) .
) . 1.1
. 6 S5 S6 p
H5 .
. Kv2.1 Kv3.1 Kv3.2 Kv2. 1
(3)
(4) B A
. IA
( No. 81273978) ; A
(973 ) ( No.2012CB518606) °
( Kvl.4 Kv3.4 Kv4.1 Kv4.2 Kv4.3
) A Kv4
( IA ) ( PVN)
) ( RVLM) Kvl.4 Kv4.3
(19759 . 1A

(19879 ©,



( BKca) . ( TKca)
( SKca) o N N
7
BKca
(8)
1.2
. ATP ( KATP)
ATP . KATP
N . SKca
(9)
1.3 K2P K2P 4
TWIK1.TWIK2.TREK.TASK.TASK2.TRAAK . K2P
107, Mathie ' K2p .
o - SKca
2
CK2
R N ( PD)
2.1 ( TRPV4)
PVN.RVLM ( NTS)
(12) . 2.2
A Kv4.2
Kv4. 3 B 1A
Sonner
PVN-RVLM 1A PVN-RVLM

o

RVLM Kv4.3 mRNA

RVLM

* 1515 -
SKca
o SKca
SKca
PVN SKca
(3) SKca
o PVN
SKca
(16)
mRNA
o SKca
SKca
o ( CdM)
CaM  Ca’* o
/
CaM SKca
) CK2 SKca
. \Y
TRPV4
o Feetham '
TRPV4  SKca
(19 gop(n)
Kvl. 1
3w
o A



* 1516
. Kv4. 2
(20)
Kird. 1
Kird. 1
[21]’ G
) TREKA
. TREKA
TREKA
(23) TREK
TREK4
(24)
(25)
2.3 PD PD
( Lewy )
. PD . .
PD . KATP
Kirt6. 1 Kir6. 2
. Kir6. 2
Kir6. 1 . PD
KATP 200 Kir6. 2
KATP
(27) . PD
o Hu Kir6. 1
; BV2
KATP
PD
mRNA ( TNF-a)
KATP 29
Sun Y KATP - -
Kir6. 1
Kir6. 2 - -
PD

2016 3 36

2.4

KV1 D2
[3(]]; SKCd
PD
(31) B PD
PD
Kvl.4 Kv4.2 mRNA
G20 Xy K2P TREKI  mRNA
3h/3d TREK
. KATP
Kir6. 1
(34)
. Cao
BKca o BKca
KATP
KATP Gor

Storm JF. Potassium currents in hippocampal pyramidal cells (J). Prog
Brain Res 1990;83(2) : 161-87.

Shieh CC Coghlan M Sullivan JP et al. Potassium channels: molecular
defects diseases and therapeutic opportunities (J ). Pharmacol Rev

2000; 52( 4) :557-94.

Muennich EA Fyffe RE. Focal aggregation of voltage-gated Kv2.1 sub—
unit-containing potassium channels at synaptic sites in rat spinal moto—
neurones (J) . J Physiol 2004;554( 3) : 673-85.

Cruzblanca H. An M2-ike muscarinic receptor enhances a delayed recti—
fier K* current in rat sympathetic neurones (J). Br J Pharmacol 2006;
149(4) :4419.

Rhodes KJ Carroll KI Sung MA et al. KChIPs and Kv4 alpha subunits

as integral components of A-type potassium channels in mammalian brain



10

11

12

13

14

15

16

17

18

19

20

21

(J).J Neurosci 2004;24(36) : 790345.

Sonner PM Stern JE. Functional role of A-type potassium currents in rat

presympathetic PVN neurones (J) . J Physiol 2007; 582( 3) : 1219-38.
Farajnia S Meijer JH Michel S. Age-related changes in large-conduct—

ance calcium-activated potassium channels in mammalian circadian clock
neurons (J) . Neurobiol Aging 2015;36( 6) : 2176-83.

Li Q Madison R Moore SD. Presynaptic BK channels modulate ethanol-

induced enhancement of GABAergic transmission in the rat central amyg—

dala nucleus (J).J Neurosci 2014;34(41) : 1371424,

Zhou M Tanaka O Suzuki M et al. Localization of pore-forming subunit

of the ATP-sensitive K( +) —channel Kir6.2 in rat brain neurons and

glial cells (J). Brain Res Mol Brain Res 2002; 101( 12) :23-32.
Kindler CH Yost CS. Two-pore domain potassium channels: new sites of
local anesthetic action and toxicity (J) . Reg Anesth Pain Med 2005; 30
(3) :260-74.

Mathie A Veale EL. Therapeutic potential of neuronal two-pore domain
potassium-channel modulators (J). Curr Opin Investig Drugs 2007; 8
(7):555-62.

Zhang ZH Francis ] Weiss RM et al. The renin-angiotensin-aldosterone
system excites hypothalamic paraventricular nucleus neurons in heart
failure (J). Am J Physiol Heart Circ Physiol 2002;283( 1) : H423-33.
Lee SK Lee S Shin SY et al. Single cell analysis of voltage-gated potas—
sium channels that determines neuronal types of rat hypothalamic para—
ventricular nucleus neurons (J). Neuroscience 2012;205( 1) : 49-62.
Gao L Li Y Schultz HD et al. Downregulated Kv4. 3 expression in the
RVLM as a potential mechanism for sympathoexcitation in rats with
chronic heart failure (J). Am J Physiol Heart Circ Physiol 2010; 298
(3): H945-55.

Chen QH Andrade MA Calderon AS e al. Hypertension induced by
angiotensin 1i and a high salt diet involves reduced SK current and in-
creased excitability of RVLM projecting PVN neurons (J) . ] Neurophysi-
ol 2010; 104( 5) : 2329-37.

(.

2014;30( 8) : 1478-82.
Pachuau J Li DP Chen SR et al. Protein kinase CK2 contributes to di—
minished small conductance Ca* -activated K * channel activity of hy—
pothalamic pre-sympathetic neurons in hypertension (J). J Neurochem
2014; 130( 5) : 657-67.
Feetham CH Nunn N Lewis R et al. TRPV4 and K( Ca) functionally
couple as osmosensors in the paraventricular nucleus (J). Br J Pharma—
col 2015;172(7) : 1753-68.
Geraldes V GoncalvesRosa N Liu B et al. Chronic depression of hypo—
thalamic paraventricular neuronal activity produces sustained hypoten—
sion in hypertensive rats (J). Exp Physiol 2014;99( 1) : 89-100.
Smith SE Xu L. Kasten MR et al. Mutant LGIL inhibits seizure-induced
trafficking of Kv4.2 potassium channels (J). J Neurochem 2012; 120
(4):611=21.
Nagao Y Harada Y Mukai T et al. Expressional analysis of the astrocyt—

ic Kird. 1 channel in a pilocarpine-induced temporal lobe epilepsy mod—

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

* 1517 -

el (J). Front Cell Neurosci 2013;7( 1) : 104.
Hou P Di A Huang P et al. Impermeability of the GIRK2 weaver chan—
nel to divalent cations (J). Am J Physiol Cell Physiol 2000; 278( 5) :
C1038-46.
Hervieu GJ Cluderay JE Gray CW et al. Distribution and expression of
TREK- a two-pore-domain potassium channel in the adult rat CNS
(J). Neuroscience 2001;103(4) :899-919.
Sandoz G Levitz ] Kramer RH et al. Optical control of endogenous pro—
teins with a photoswitchable conditional subunit reveals a role for
TREK1 in GABA( B) signaling (J). Neuron 2012;74( 6) : 100514.
McKnight K Jiang Y Hart Y et al. Serum antibodies in epilepsy and
seizure-associated disorders (J) . Neurology 2005;65( 11) : 1730-6.
Schiemann J Schlaudraff F Klose V et al. K-atp channels in dopamine
substantia nigra neurons control bursting and novelty-induced explora—
tion (J). Nat Neurosci 2012;15(9) : 1272-80.
Liss B Haeckel O Wildmann J et al. K-ATP channels promote the dif-
ferential degeneration of dopaminergic midbrain neurons (J). Nat Neu-
rosci 2005; 8( 12) : 1742-51.
Hu LF Wang S Shi XR et al. ATP-sensitive potassium channel opener
iptakalim protected against the cytotoxicity of MPP + on SH-SYSY cells
by decreasing extracellular glutamate level (J). ] Neurochem 2005; 94
(6):15709.
Liu X Wu JY Zhou F et al. The regulation of rotenone-induced inflam—
matory factor production by atp-sensitive potassium channel expressed in
bv2 cells (J). Neurosci Lett 2006;394(2) : 131-5.
Sun XL Hu G. ATP-sensitive potassium channels: a promising target for
protecting neurovascular unit function in stroke (J). Clin Exp Pharmacol
Physiol 2010;37( 2) :243-52.
Martel P Leo D Fulton S et al. Role of Kvl potassium channels in reg—
ulating dopamine release and presynaptic D2 receptor function (J) . PLoS
One 2011;6(5) : €20402.
Liu XK Wang G Chen SD et al. Modulation of the activity of dopamin—
ergic neurons by SK channels: a potential target for the treatment of par—
kinson’s disease (J J? Neurosci Bull 2010;26( 3) : 265-71.
Xu X Pan Y Wang X. Alterations in the expression of lipid and mecha—
no-gated two-pore domain potassium channel genes in rat brain following
chronic cerebral ischemia (J) . Brain Res Mol Brain Res 2004;120( 2) :
2059.
Wang L. Zhu QL Wang GZ et al. The protective roles of mitochondrial
ATP-sensitive potassium channels during hypoxia-ischemia—reperfusion
in brain (J) . Neurosci Lett 2011;491( 1) :634.
Cao XH Chen SR Li L et al. Nerve injury increases brain-derived neu—
rotrophic factor levels to suppress BK channel activity in primary sensory
neurons (J) . J Neurochem 2012; 121( 6) : 944 -53.
Wu XF Liu WT Liu YP et al. Reopening of ATP-sensitive potassium
channels reduces neuropathic pain and regulates astroglial gap junctions
in the rat spinal cord (J). Pain 2011;152( 11) : 260545.

(20150922 )



