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Effects of 7-bromoethoxybenzene-tetrahydropalmatine 

on voltage·dependent currents in guinea pig ventricular myocytes 
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KEY W ORDS electrophsiology；anti-arrhythmia 

agentS； ion channels； patch-clamp techniques； 

7-bromoethoxybenzene4etrahydropalmatine 

AIM ：To study fhe anti．arrhyrthmic mechanism of 

7-bromoethoxybenzene-tetrahydropalmatine (EBP) 

M ETHODS：W hole-oell current and voltage clamp 

on isolated guinea pig ven tricular cells 

RESULTS： EBP 30 pmol·L～ prolonged APD90 

from 430±47 m6 to 514±61 ms(n=5，P<0 05) 

without effects on the action potential amplitude 

and resting potential Delayed outward K 

currenl and its laiI current were blocked by EBP in 

a fashion，while EBP did 

nol change lhe amplitudes of the  sodium currenl， 

lhe L type calcium Current． and lhe inwardly 

rec tifying potassium cu rrent． CONCLUS10N ：The 

mechanism of anli-arrhvthmic aclion of EBP was to 

prolong the APD through inhibiting the  de layed  

rectified potassium current 

7-Bmmoethoxybenzene-tetmhydrol~matine(H3e) 

counteracted experiment arrhythmias、 ， the 

mechanism of which may be due to the blocking 

acti。ns。咀 ionic currents【川 T0 confim  the anti— 

arrhythmic mechanism，we investigated the effects 

of EBP on voltage—dependent currents n isolated 

guinea pig ventricu[ar cells using whole-cell 

recording techniques【 
． 

MATERIAI AND M ETHODS 

Cell preparation Ventricnlar myoeytes were Lc,olated 

using a modified procedure ． Guinea pigs(250±s 31 g) 

hearts w目c perfused retrogradeIy at 37 ℃ ． After washing 

out of the blood with Ca” 0．2 mmDI_L～ solution for 2 3 

min．Ca．free Tyred e solution 50 mL was perfused． Then 

eDzy／lle solution 50 mL was recircatated for 5 rain The 
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eldzyr~e was washed out by“Kraftbrfiha ”(K B)solution foI 

1—2 rain The v吼 tnd罄 wefe cut into approximately 3 till31 

X 3 [Tlnl口1eces Atierthe口ieceswere shakenfor 5minwith 

K —B 10 mI so Lution． the supernatant was collected The 

last procedure was repeated 2 — 4 times The cells were 

storedjnK B so~utioas缸 25℃ until u* within 12 h 

Solutiom and drugs Tyrod e solution Ⅷ composed of 

Nac】135，KCt 5．4．CaCI2 1．8，MgCL2 1，NaHaPq 0．33， 

egtazie add 10 mmo[’L。。(pH=7．2)． Enzyme soLution w0s 

made up by adding collagenase Type I (Sigraa)25 mg and 

pronase E fSigma)5mgtoCa —free Tyrod esolution 50 mL 

The standard internal soludon contained KC【120．NaCl 10， 

Mg-ATP 5．egtazic acid 11，CaCI2 1．HEPES 10 mmoL’L 

(pH =7．2) cs internal solution for J N‘1 lc,recoxding 

contained CI112．MgS04】． egtazic acid 5， NaaATP 5 

mm0卜L。。(pH=7．2)． 

EBP(white crystai[ine，melting point：191—192 ℃ ， 

very soLubLe in add water)was synthesized by Prof HUANG 

Chen-Ya(Chi~aa Pharmaeeutica1 University) 

Electro-physiology CurLent and voltage clamp experi— 

meltts utilized the w1lote—cell recccding configuration with a 

PGI patch clamp amplifier(made in．oiit institute)at 25 

=1℃ except the delayed outward currents were recorded at 

28= 1 ℃ ． Each cell吣 exposed to only 1 or 2 concert— 

trat Jons to raJn[mize the time-dependent changes in K 

current m agnitude not related to the drug Pipettes had 

~ istances of 2 5 M 0 Series res1stan tes and u／1．etton 

potential w目e compensated Membrane cuH∞ts we,fre 

filtered at 5 kHzan d sampled  at 0．5 5m intervals 

Statistical methods Data were presented  as  ± 5 

Thettest was used Curvefitting  w performedusing the 

Marquardt Ieast·square method of nonlinear regr~sion 

anatysL~ 

RESULTS 

Action potential Superimposed action poten— 

tials recorded from fl single guinea pig ventricular 

eel1 in the presence or absence of EBP 30“m01．L 

showed that EBP increased the action po tentia1 

duration(APD)without modifying the overshot and 

the resting potential(RP)(Fig 1) Similar results 

were obtained from four other observations． The 
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APD。0，RP，and APA in control were 430±47 ms， 

69．4±2．7mV．and116 8 mV Inthe presence 

of EBP 30 m0lI L the APD9o， RP， and APA 

were 514±61 ms(P<0．O5， =5)，68±3 mV 

(P>0．05，H=5)，and 118±7 mV (P>0．05， 

H= 5)， respectively Only the rate of phase 2 

repo [arization was flowed by EBP， indicating that 

EBP acted on the later part of plateau or repo larizing 

process． 

Fig 1． Saoerim~ aeti~ potentials rttorded tram 

smgk g~iaea pig ventrlcular myocyte． 

Delayed outward current(IK) When the cell 

was bathed in Tyrode solution with the addition of 

CdCI21 mmol·L to block L—type Caz currents， 

only IK was elicited by depolarizing to 6o mV for 5 s 

from holding potential of一40 mV at a frequency of 

O．1 Hz EBP 30 ~rnol·L strongly decreased 

b0th the time dependent K current and the taiI 

current(Fig 2A) Wh 1e．EBP did not change the 

magnitude of the time-independent outward currents 

at holding potentia1． The concentration-dependent 

bloc kage of EBP on IK was assessed by measuring 

．the decrease in tall currents at 40 mV after 5 s 

depolarizing pulse to 60 mV． Ic5D for block of Ix 

by EBP was estimated to be 17．7 “Ⅱ1oI·L一 

(Fig 2B)． 

Other membrane CRiTenIs W e elicited the 

inward rectifier ctlrr~nt(fK1)hy hyperpolarizing 

pulse to 一 40～ 一180 mV from a holding potential 

0f 40 mV． After麟 口。呲 to EBP 30~rnol·L_。． 

F 2． A： Original recording of Ix B： Block of Ix tail 

oarrents． Drug sensitive currcztts exprtssed relative to eelI 

Calm cltanee． N叫 her of eelIs was given at each point． 

-t- 
． ‘P>0．05， P<0．05， P<0．01 v5 wltheat EBP． 

T 8vel-8~ data were fitted by the equation： I f一 ／ 

(ICs,／[EBP]4-1)．f一 =0．99 pA／pF(R2=O．99)． 

the amplitudes of IKl were not significantly different 

with that of control(Fig 3)， 

8。 。 。‘1 ‘ 。 ’ 

／ ⋯ ／ 

一  

Fig 3． I — V cⅡnr of the |ztward rectifier current in 

absenoe(0)and pre鲫 ce(●)of EBP 30 moI·L_。． 

EBP had no effect on sodium and L type 

calcium currents， which were blocked by 

tetrodotoxin(TTX)20 uII] 卜L and nitrendipine 

2／*mo~’L～，respective (Fig 4)． Similar results 

were obtained in other observations In the 

presence of EBP 100 m0l·L_。， the relative 

chaag es of sodium and L calcium currents were 

一 4．3％ ±1．4％ (P>0．O5，H=3)and～3．6％ 

±1．1％ (P>0．05．n=4) 

DISCUSSION 

The concept of action po tential prolongation aN 

a useful anti—arrhythrnic mode of action was first 

advanced over 2 decades ago The present study of 

EBP on single cell action po tential supported the 
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瑚 pec“Vdy· 8 13目lberg G
． K[~kner U． CaMu rrL∞k彻 t⋯ tri山Ⅱr myc es 

suggesti0n that EBP acte ”IassⅢagent 】_ 荨 ：： ‘6nⅧa"K ～ 
M oreover, we found that EBP selectively 7 Coh IS

，
Da y r NB The muhicellular ca k  vdc e 

inhibited among voltage-dependent membrane clam ln：Dangman KH
． M iufa DS． edit0rs E1ectr 

currents in guinea p ventficular cells． This might pbysi0【。gy p|IalTllac她 y of che hea打 r1 
。 ⋯  

be the main mechanism underlying aeti0n potentia1 №w Y k：MarcelDekker，1991：33—40 I<、，占上 I 
prolong auon． ∥  ／ ， J 口 1 ． 

our w cell recordings, EBP had minor

，、 

肌细胞J之 
influence on IK． However， published work in “  

all̈1 urk1nj nbers usmg tw。 microelect 。de 牛小伟，首 涛，瞿安连，康华光 ，戴水平 ， 
。hage- l mp techniques p 。v d d arg“men ha 娥 伟星 

，

江 明性 — —  

ca was co“ce“ at “ d pe“dem y depre ed by (华中理工大学生物物理与生物化学研究所
， 武汉 43o074； 

EBP· We suggested the disagreement might(x)me 同济医科大学药理教研室
， 武汉 43003O．中国) 

possible that EBP might ha ve selective action acr0s 

cell types and species In additon，it is well known 

voltage—clamp on multiceUular cardiac preparations 

often resulted in poor estimation of Ic． proper— 

ties ． The method problem seems to ha  another 

strong candidate for explanation 

In conclusion， the results indicated that the 

mechanism of anti．arrhythmic action of EBP was to 

prolong the APD through specially inhibiting the 

delayed rectifier potassium current． 
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A目的：研究 7．溴化乙氧苯 四氢巴马汀 (EBP】对电 

压敏感通道电流的影响 方法：在豚鼠心室肌细 

胞上进行 全细胞电流钳和电压钳记录 结果： 

EBP 30 omol·L 可使单细胞APD90从 430±47 ms 

延长至 514+-61 ms(P<0 05，n=5) 电压钳研 

究表明 EBP可依剂量地抑制 ／ 及其尾电流，而对 

／K1’／Ca和 』 无明显作用 结论 ：以上结果提示 

选择性地抑制 t ，从而延长动作电位时程，可能 

是 EBP抗心律失常作用机制之一 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

