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Effects of N-methyl berbamine on delayed outward potassium current 

in isolated rat hepatocytes 
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cur0ent in i~Imed rat hepatocytes wim patch-clamp 

techniques in whole cell configuration． 

An l：To study the e￡ft(：b of N—methyl berbamine MATERIALS AND METHODS 

(NMB)∞ the delayed outward potassium current~ 

( )in isolated rat hepatocyms． METHODS：wim 

patch-clamp ted~ ues and whole—cell recor~lg 
method， holding potential 一50 mV． command 

potential +30 ∞ +140 mV． duration 900 ms． 

RESULTS： NMB reducded J in a concenU~ on ． 

depand~at加a妯 盯． Ⅵ ltheconcenlraticm ofNMB 

呲 20，50．400 nmol·L and 50 tJmol·L_。。the 

anaplitude values of were decreased∞3．6±0．4(P 

>0．05)，2．1±1．6(P>0．05)，3．7±1．6(P< 

0．O5)，2．3± l-3 nA (P<0．O1)from 4．4±1．0 

( =4)，2．5±1．8(n=4)，5．8±2．1(n=5)，4．6 

±1．3 ( =6)nA of cona'o1．resoecfively． n e 

inhibitory rateswea'l~10 ％ ．15 ％ ，37 ％ ．and51％ ， 

respecfivdy， CONeⅢ SIclN： NMB was a K 

channelinl~'bitor． 

N—methyl berbamine (NMB) is a dibezyliso— 

quinoline alkaloid isokated from a Chinese plant， 

BerbeHs poireii Schneid． The previous studies 

showedthatNMB could block calcium channel andhad 

inhibition effec t on outward K cur0entL The 

pmlx~se of this study was to observe the effec t of N— 

methyl—berbamine (啪 )on delayed outward K 
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Isolation  of single hepatue ytes Hepatocyu~ w 

isolated using the method but modified Briefly，0 ad~tllt 

Wister rats(2o5±22 g)wele anesthetized byinhalation of ether 

and p of pentobaf~tal sodidm 30mg。 ～ vein 

was canmdated and the inferic~ vetm cava was cut off． 

Oxygenatedc 一free Hanks’solutioi1 at 37℃ 郴 perrused 2,5 

mL·rain 妇 4—5 rain．followed by perfusion with 一free 

Hanks’solution containing collagenase(Type IV，Siv a)(0 5 

g。L )妇 l0—15min liverwas chot,~ inl(】InL 0f 

Ca2 一free Hanks’solutioft． cell sus嘣  on was filteaed 

through gauze Io remove fibroustissues
． Cells wele incubated 

iⅡ髓 iil~dhinlfor2—3 h 

Drpgs and solutions c 一free Hanks’solution  was 

舯  without and M KB sdution was 

c(Ⅺ1lp∞ed of LIt c acid 70，ta耐ne 15，KCI 130，KHd：'O~ 

l0，N一2-hydroxyethylpiperazine-N'-2一ethanesulphonic acid 10． 

glucc~e1l，edetic acid 0 5(Tr盯l0I．L ． bathsokaion 

contained NaCl 144， KCI 4．0， C．alC12 l 8， M 0 53， 

NaI~PO4 0 33，gl~r,e 5 5．}正PEs 5(r L_。) 

inteaelec~'ode solution contained KCl 130． ATP 5 cmafine 

phosphate 5 and}lEPEs 5(ramol‘L J，pH 7 4 NMB 

l white p0、vd ， purity >98．2％ ) was provided 

Depamrm~t of Plant Chemistry in the Forestry and Pedology 

Institute in SI1en g city． 

1~ xophysiologic recording The recccding chamber 

(1 5mL)"eva．s perfus~ with bath solutioi1 2—3 mL· at 

呻  (23±2℃)． Membraneionic currents wele 

measured in a smnda~ whole-ceU patch-clamp configuration with 

all A~opatch-lD amplifier(Axon murrIe ．USA)[ The 

pipettes we p山】ed in two stages from hard glass capillaries 

using a vertical microelectsod~ pLIlkr (Narishige，Japan) 

日 Ⅱ0de had a resistance of3—5Mn forwhole—cel1 recording
．  

M em brane potential and current si lal w mo to with a 

dual begun memo~ osci110scope(VC-10，Nihon Kd·d朗)and 

stewed oil a鲫  眦 f Forthe cIll删 mea乩噼meI】t d holding 

potential kept at 一 50 mV． comm~ potential was 

+140m'V andthe d 0nwas9∞ ms Dam were represented 

as x ± 
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Depolarizing voltage pulses were applied every 5 s 

from command potential of +30 to +140 mV．in 10 

mV mcmments The cor~ntⅥfas steady and without 

nlndown(Fig 1) 

20o m s 

《 
C 

Fig 1． Outward K currentin isolated rat】lepa协 · 

eytes． A1 Outward currents at 23±2℃ ． 

B1 Cua'r~lt-voltage relationship the dam inA． 

M 舶 sI删 at曲 end point ofthe plIlse． 

W hen the ba山 solution was changed to 

(TEA)4 mmol·L～，the 

K current was inhibited by TEA The inhibition 

recovered almost completely after 5 min of washing 

withthe bath solution(Fig 2)． 

peak amplitudes of K current(，k)were 

decreased by NMlB concentration—de0endenfly． W hen 

cells were kept at ——50 mV and command potential 

was +140 mV， lk reached the 0eak． At 20， 砷 ， 

40O nmo1．L_。，and 50 1．L_。，it was decreased 

from 4．4±1．0(n=4)，2．5土1．8(n=4)，5．8土 

2．1(n=5)，and 4．6±1 3( =6)nA of conrailto 

3．6土0 4(P>0．O5)，2．1土1．6(P>0 o5)，3．7± 

1．6(P<o．05)，and 2．3士1．3 (P <0．O1)nA， 

respectively． 1 inhiM~ rateswere10％ ，15％ ， 

37％ ，and 51％，respectively(Fig1)． 

The effect ofNMB was partly canceled after 

B 

C 

Fig 2． Eff of TEA 

a ∞t A)control；B) 

washout． 

2oo m0 

《 
C 

oli de】ayed outward K 

TEA 4 nm m ·L一 ：C) 

wastl0ut of NIVIB． "Ihe current-voltage relationships of 

~ ntrol and exposure to NMB 400 nmol·L一 were 

shownin Fig 3 

le concentration—effect curve of NIVIB xv／is 

shown in Fig 4． 

DISCUSS10N 

NMB decreased the ，k distinctly and 

concentration—dependently． K is significant of the 

mOal~lism of liver． It was reported that K was 

associated with the water equilibrium of hepatocytes ． 

Hepatocellular hydration state was olle important 

determinant of protein tllrllOVer． arI increase in the 

hepatoeellular hydration state apparently acted as al1 

anabolic signal by inhibiting proteolysis and stimulating 

pmt卣n synthesis． Conversely， cellular shrinkage 

acted llke a protein cambofic signal ． Transoellular 

bile acid transport was integrated in the regulation of 

intracellular pH， K homeostasis and the membrane 

poten[h~1． K -depletion resulted in inhibition of bile 

acid secretion despite rising intracellular COllCetfltra- 

lion(6~
．  

During ischemia and hypoxia callsed by injury and 

other factors，he~atocyte volume and K conductance 

wereincreased． It was reported that the extracellur 

《c／lc0} u 
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A 

b 

2∞ ITI$ 

《 
C 

Command potential／mV 

魄 3， 嘶 t of NlVIB 蛐 of isolated rat 
hepatocytes． Holding l~otendal—·50 re'V；Commmlrl 

lmtenlJals from +3O t0 +140re'V； stJmlllalir~ 

dm'atJo~a 900 I盥． A：aI C佃tml bI NMB． 

B：0m肼 州 扭ge relatI删 hIp of 'm NMB． 

1Fig4 curve 0fm ∞  

K increase would result i玎 hyperpolarization and 

hyperexcitability of cells． This would lead to a 

delayed cell death W efoundthatthe oulward K 

currentⅥ∞ increased duringhypmhermiainisolated rot 

k ytes which could support~oove ideas(not 

issued)． The result suggested that NMB protected 

liver because it could block K channe1 and decrease 

the extracellularK ． 
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N·甲基小檗胺对离体大鼠肝细胞外向钾电流 

的影响 
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关键词 

钾通道 

Ⅳ-甲基小檗胺； 

肝 

膜片箝技术 ；离子通道 

目的：研究 Ⅳ-甲基小檗胺 (NMB)对大鼠肝细胞外 

向钾电流的影响． 方法：应用膜片箝技术和全细 

胞记录方法，箝制电位 一50mv，指令电位 +3o至 

+]40mV，持续时间900ms． 结果：NMB以浓度 

依赖方式降低外向钾电流． 电流幅值在2o，50， 

400 nmol·L 和 5o~．mol·L 时分别从 4．4±1．0 

t n=4)，2．5±1．8(n二4)，5．8±2 1(n=5)．4．6 

±1．3(n：6)IlA降到 3．6±0．4(P>0．05)．2．1 

±1．6 cP>0．05)，3．7±1．6(P<0．05)，2．3±l 3 

tP <O．O1)nA． 抑 制 率 分 别 为 1O％，l5％， 

37％，5l％． 结论 ：NMB是一种钾通道阻断剂． 
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