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HRERET oA AT NN, 475 FREGE, T35 REE AR LERNLEmICE
FHFER. BOERXEBEBWCTS)KRAARMBA REGT SIEAER, EFERERNL MRS
B AgiEmeN —451 5838, AP REZ—EHABLIXTBOASEFREARAT 4
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N, K EERN— S R#d S IP3R, Src. Na/Ca X
A HE B4R P SR 40 P P S VR B, 3T R 9 4 e
. WME. ATE. AXHMCTS/ PIRERS
" IP3R. Src. Na/Ca B &+ BAEF & W40 i 945
TR ESR
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SR B RE R (e ¥ R W LU I A
NH, 3w T ML R4 612 ARBIHLRIEA
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%, CEHRBEMAGMLE., B LR, FEBKIRE
B i B RI%E CTS fATAEY¥. 1991 48 Hamlyn 5525
i LIRSS (CH-NMR) 5 350H €033 - rE s 55 Y 2
JRBE AT RAE AR IR Y CTS SHEYIRIFER CTS A
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R 40 AR K B — e s ek, IR A RE
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PEEER. REE EESHE, Wang FOHRE
BRBENEIMEAREETRE, HNFESE
Fo BTG B RBSE AN 32 44 7Y i BRI th A7
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KI5, BR824k B2 #0 IP3Rs 2 (8] AB B AE B AT LA
FESETES.

e 2 BRI A o S SR B B RE A R B SR v, S804
M K+ TR, B Nar %R, I k4, MEH
JE A Ca? WIBEHGE, Nat- Ca> K35, [FHRA
W Ca» FH|; ok, RER EA K - ERFMHE
YERA G5 58200 MAPK 305 L Y Ca> JBIBEE A
BEmRIL, SB Ca> AT, MRS S 2 B BEE
AT L4 B IR, AT SR S B T ML R AT
A _E R
3.2 MRAMNEBE=ZHEBZTARZEHEEERAIEER
EEH

IP3Rs & —Ff IP3 IS B F@E. BEF L
WM. k. BT, AR E TR
FI G R A RIS AR B 2 AR R4 SRR NG, W 7E A
JE B4 I BE BE AR A C-B SRR RS C-y. WA PLC
AT PIP2 54k 4 88 — {54 IP3, ¥+ JF IP3Rs.
IP3R &% COOH i M EA AT EF B NH, ¥ . H
NH, 3 A 53 FiliE. ZEAME. HREMEH
BASHBEAER, AMURTE R F S g N S
ZiAThEE, AT E/EAEAMIIE. B,
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The Mechanism of Cardiac Glycosides Binding to Na-K-ATPase
Influences the Intracellular Calcium: Research Advances

Yi Zeng!, Juan Li%, Jian Ouyang?*
(!School of Medicine, Southeast University, Nanjing 210009, China; *Department of Hematology, the Affiliated Drum Tower Hospital
of Nanjing University Medical School, Nanjing 210008, China)

Abstract The Na-K-ATPase, or sodium pump, is an ubiquitous membrane protein expresses on the
eukaryote cells. Studies over the past years have given us insights about its versatile physiological functions. In
addition to regulate intracellular sodium and potassium concentration, it is also an important signal transducer that
interacts with proteins. The cardiac glycosides(CTS) have been used to treat heart disease for many years. Recent
studies have revealed that this old group drugs which bind to the Na-K-ATPase, can activate multiple intracullar
signal transduction pathways. One of the significant results of these activations is to change the concentration of
intracellular calcium, which plays an important role for the regulation of cell proliferation and apoptosis in diverse
cells. This minireview tries to illustrate the mechanism of how CTS/Na-K-ATPase complex influences intracellular
calcium concentration through the interaction with IP3R, Src and Na*/Ca* exchange.

Key words Na-K-ATPase; cardiac glycosides (CTS); Calcium-Signaling Microdomains; inositol 1,4,5-
trisphosphate (IP3) receptors (IP3Rs); Na*-Ca®* exchanger(NCX); Na-K-ATPase / Src complex
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