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Fig. 1 Representative experiment showing BmkTXKP block of I,
I, was activated with voltage protocols shown in inset. (a) control; (h)

BmkTXKE 1 Bmol/ L.
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Fig. 3 Concentration response curve for the inhibitory effects
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n= 10, x 5.
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Fig. 5 Effect of BmkTXKF (1 Emol/ L) on the steady state
activation of 7,

n=6. O O: control; e e: BmkTXKSH.
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Fig. 7 Effect of BmkTXKP (1 tmol/ L) on the recovery from

inactivation of I,

n=9. o O: control; e e: BmkTXKBP.

3 it it
1o 7E AP S a0 i 22 A0 Ak 5 309 s B0 A 41 1

BRI, & SR Hs OB A PR T IR AR TR K
ERE AP [ RIPRIE SR, e AP P A



+ 270 -

AL, TR S e 0 A B R . e
A AP JE A& R PR A AR 4 K B2 . Elizabeth
AL 2D e A T 1 LR 1 4 B T 2
HATAYT I, A TRIT & B O AR R AT e A
BRI B, M0 1 BRI R — AN R
sl B RN T A O B IV B, O
FUUHRR AU 00 30 T W A B K 2 B sl 0 s 41
QA I FE (APD) AN (ERP),
MrE WU A RIS ik, ARy
MR T 5K A0 s LA A R SR % 1WAk
TR L (R 4-AP BUBY AR & 1 4 )
VPR R T (UG R B B TR I
WALy A SRS A, AR 100 Bmol/ L
CdCl, LAFHLITIG #, WP EGTA LAZZ b4
ML IR E AR, IXFE IR IE T TGS W 1, 2 dE
58 T UL (1) .

sk b, FARL LS N D L E W 1,76
AR RN 25 B 22 EARC AR Ay A A
B UESE, AR TERE I 1, 80058 17 98% 1)
SO T HI FPEMES . Rk, RE AT E
Yol D AN R bR A %L T 90 1 AE, (HAT
RN PN 24 O

K22 B0 85 2% 22 IR O 4k s 3 o i R/ FH o L
Bl b5 g Kt ! AR WE ST R W AE 0.01 ~
100 Bmol/ L [ P BmkT XKB 7] 3¢ 5 45 6t M M )
il 10, 3K A A Y iy 3 E AR AN ). JLPH
TR RN A L B T 3 1 R TR S, R T,
T IE TR WS A 77 30, $278 BmkT XKB
ATREVE R T 5 K 8T ) R 35 K 5 8)) ) 2747 K 1)
AN L. AR AR PR AE R, BmkTXKB X0 UL
A T FWEE D AR SR A, AT B T AR A
PRt 0L P AR FR O UL L APD — 8, Ml Bk T Ok
2R YL R I S S MO R L. R
H 1E 5 A O b LA 2 (0 BT 5 5 75 o0 55 LI T,
SRS, RO B IR, il
TEPR) 45 sl LA B 8 T 1) 30K A o0 % T i A 0 B
ERP 320 3] 455 56 S I 00508 N 0 59« 30 5l K
FIHLARITO, TS R R AL AT S0 R
FRIEZ —. BEAh, 1R T30S O WUEE S AN Y
—PEM E R, Kk, BmkTXKB 8 ik 407 % i
WA RE K0 UL APD, IR /D SRS A Y —
R AT AR B B (T Bk, AT 3 A oA R )
KA.

EMFESE MR ER

11

17

Prog. Biochem. Biophys. 2003; 30 (2)

2 % X M

Knollmann B C, Knollmann- Ritschel B E, Weissman N J, et al.
Remodelling of inonic currents in hypertrophied and failing hearts of
transigenic mice overexpressing calsequestrin. ] Physiol, 2000,
525 (Pt 2): 483~ 498

Yang BF, Xu C Q, Luo D L, et al. Effects of Artemisinin on
transmembrane K* currents in mammalian ventricular myocyles,
Asia Pac ) Pharm, 1998, 13 (1): 9~ 17

LiB X, Yang B F, Zhou J. et al. Inhibitory effects of berberine
on [y, Iy and HERG channels of cardiac myoeytes. Acta Pharm
Sin, 2001, 22 (2): 125~ 131
Sachs F, Bode F, Franz M.
fibrillation. Nature, 2001, 409 (6816): 35~ 36

Hélene V., Régine R L., Christiane M, et al. A new class of

Tarantula peptide inhibits atrial

scorpion toxin binding sites related to an A-type K channel:
pharmacological characterization and localization in rat brain. FEBS
Lett, 2001, 501 (1): 31~ 36

Stewart L. M D, Hirst M, Ferber M L, et al. Construction of an
improved baculovirus insecticide containing an insect-specific toxin
gene, Nature, 1991, 352 (6330): 85~ 88

Wang R, Moreau P, Deschamps A, et al. Cardiovascular effects
of Buthus martensii ( Karsch) scorpion venom. Toxicon, 1994,
32 (2): 191~ 200

ZhuSY, Li W X, Zeng X C, et al.

sequencing of two short chain and two long chain K* channel

Molecular cloning and

blocking peptides from the Chinese scorpion Buthus martensii
Karsch. FEBS Lett, 1999, 457 (3): 509~ 514

Hamill O P, Marty A, Neher E, et al. Improved patch clamp
[HI‘hI]i(I[I(“.H r[lr I]igh’ rﬂﬁ[llu[ illll current r(-‘.(:llrl]illg rl'(}lll (:""H i"'l(l l‘l‘."'
free membrane patches. Pflugers Arch, 1981, 391 (2): 85~ 100
Christe G. Localization of K* channels in the tubules of
cardiomyocyles as suggested by the parallel decay of membrane
capacitance, [K | and [K yrp during culture and by delayed 1K,
response to barium. J Mol Cell Cardiol, 1999, 31 (12): 2207~
2213

APl MENTUE, WEHRAL, AR CWREDYSLEITA AR S LN
I e S g 9 L AT O . o R 2 A g B Ak, 2001,
15 (5): 358~ 361

LiY, FuLY. Yao W X, et al. Chin J Pharmac Toxic, 2001, 15
(5): 358~ 361

Elizabeth P B, Joseph J L. Differential atrial versus ventricular
activities of class III potassium channel blockers. ] Pharmacol Exp
Ther, 1998, 285 (1): 135~ 142
Yue L, Wang 7,

quinidine, flecainide and verapamil on ultra rapid delayed rectifier

Feng J L, et al. Effects of ambasilide,
potassium currents in canine atrial myocytes. Cardiovase Res,
2000, 46 (1): 151~ 161

Coraboeufl E, Coulombe A, Deroubaix E, et al. Transient outward
potassium current and repolarization of cardiac cells. Bull Acad Natl
Med, 1998, 182 (2): 325~ 333

Hondeghem L M. Development of class III antiarrhythmic agents.
1 Cardiovase Pharmacol, 1992, 20 (Suppl 2): 17~ 22

Faivre ] F, et al. Two types of

Am ]

Escande D, Coulomber A,
transient outward currents in adult human atrial cells.
Physiol, 1987, 252 (1 Pt 2): H142~ 148

Shibata E F, Drury T, Refsum H, et al. Contributions of a
transient outward current to repolarization in human atrium. Am ]
Physiol, 1989, 257 (6 Pt 2): H1773~ 1781

Tamkun M M. Knoth K M, Walbridge J A, et al. Molecular

cloning and characterization of two voltage gated K* channel



2003; 30 (2) S ESEYMEHE Prog. Biochem. Biophys. « 271

cDNAs from human ventricle. FASEB J. 1991, 5 (3): 331~ Lett, 1997, 400 (2): 197~ 200

337 20 Giles W R, van Ginneken A C. A transient outward current in
19 Gomez Lagunas F, Olamendr Portugal T, Possani L. D. Block of isolated cells from the crista terminalis of rabbit heart. ] Physiol,

ShakerB K channels by Pil, a novel class of scorpion toxin. FEBS 1985, 368 (5): 243~ 264

Inhibitory Effect of BmkTXKP on Transient Outward
Potassium Current in Rabbit Atrial Myocytes
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Abstract In order to study the effects of BmkT XKB on transient outward potassium current (/,,) of isolated
rabbit atrial myocytes, standard whole cell patch clamp technique was used to record I, before and after
administration of extracellular BmkT XKB with multiple concentrations. The results showed that: (1) At a dose
of 1 Bmol/ L, it decreased I, by 41.4% (n= 16, P< 0.001) at membrane potential of + 50 mV [ from ( 13. 63
+0.87) pA/pF to (7.98 £0.78) pA/pF]. After washout, I, restored to (11. 18 £0. 82) pA/pF (n= 6, P<
0.01). (2) It significantly reduced I, in a clearly concentratiom dependent manner at the range of 0. 01~
100Emol/ L with an ICso value of 0.95 Bmol/L ( n= 10, P< 0.01), but without any change in frequency-
dependence (n= 6, P> 0.05). (3) In the absence and presence of BmkTXKB (1 ¥mol/L), the activation
curves from relative conductance almost overlapped, whereas steady-state inactivation curve shifted to left from
(-23.6%2.7) mV to (- 35.3%3.6) mV at Vi point significantly (n= 8, P< 0.05). The time for 50%
recovery delayed obviously from (51.2 £8.5) ms to (93.5%13.4) ms in the absence and presence of 1 Bmol/ L
BmkTXKE (n=9, P< 0.01). The results show that BmkTXKB exerts direct blocking effect on I, in rabbit
atrial myocytes, which is mainly caused by a strong suppression effect on inactivation duration and prolongation

of the recovery duration from inavtivation.
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