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放射配体结合分析法检测人肺动脉和胸主动脉 

B肾上穗素受体的亚型 

差 鑫 研 t镶- 学 (上{卑医科大学药学院药理教研茎，’ 上{卑医科大学 
基础医学部药理教研室．上~200032，中国) 

■要 用 A受体阻滞剂阿替洛尔和 岛受体激动剂抄丁 

胺葬与[” I]pindolol对人肺动脉和主动脉囊上的A和 

B}受体进行竞争性抑制反应，基于配基一高分子相互作 

用原理用LIGAND软件分析竞争结合数据． 结果表 

明胂动脉和■主动脉上A和 岛受体是共存的．且l}I A 

受体占优势·其 At岛的比率为2．9—1．0(15动脉)， 

2．1 t 1．0(瞄主动脉) 饵李缝阵 i 

关蕾调 P肾上骧素瞻受体I堕重堕I胸主动脉{ 
放射配体结合测定{啊替洛尔{抄丁胺尊{吲噪洛尔 
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Antifibrillatory effect of tetrahydroberberine 

SU N An—Yang，LI De—Xing 

(￡ 4 mc D，Pharmacology，Nanfing Medical College．Nanfing 210029，China) 

AB I1 E1eetrlc stimuhtion and  drug—induced 

ventr~cIllar fibrilhtion(VF)，monophes／c action poten- 

this (MAP)， and triggered activity were studied 

before and after a i8tration of tetrahydrobe rberine 

(THB)in rabbits+rats or guinea p s． At doses of 5． 

10。and  2O nag·kg一。·iv T}玎B increased tbe ventricular 

fibrlnation threshold．and the Baa rinduced 、rF was 

also pre vented or ternfinated by T}玎B in rabbits． Cen- 

trog豇Iic VF ind uced by icy aconitine in rats w驺 inhib— 

ited by pretreatment wlth THB i13 a doseMependent 

Received 1992-03-30 Accepted 1993-02 15 

m蛆 聃 r．whereas VF ind uced by iv otlahain i13窖I1i聃 a 

pig Wasinbibitnd tO alesser degree． ForM AP．the 

duration at 90 repolarization (M APD'D) pro- 

longed remarkably，whereas the M APD∞，tbe M AP 

amplitude 。and  the maxtm~ velocity 0f phase 0骶 忡 

shorteiled OT decreased slightly． The amplitnd ~s of 

early afterde polar／zation produced by cesium chloride 

(CsC1)were attenuated，while the cul~ul且tire thresh- 

old do~es of CeCI for su：stained ven仃icI 8r taclIyeardm 

were elevated by T腿  

Tbe se results indicated that THB had aⅡ potent 

antifibri[1atory effect，which might he  attributed  to ira 
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blocsade of potassium ，calcium ，and sodium currents- 

KEY WORDS tetrahydroberberine；ventrlcular fibril 

lation} action po tentials}alectrophysiology；barium 

cesium ‘aCOnitine；ouBbain 

Tetrahydroherherine (THB)is an analog 

of tetrahydroprotoberberine． It possesses 

inhibitory effects on central nervous system． 

THB had a calcium antagonistic action similar 

to verapamU and had protective effects on 

experimental myoc ardia1 infarction in rats ． 

THB also inhibited ventricuiar arrhythmia， 

especially ventricular fibrillation (VF)． This 

work will focus on the effects of THB on VF． 

MAT置ltIAI AND M E1fl[tODS  

THB (Northeast Pharmaceutical FaCtOry) WBS 

dissolved in H S0‘0．1 mol·L～，then adjLlsted with 

NaOH 0．1 tool·L— to pH 4．3． Fhe finsl eoncen~a— 

tion ofTHB wBs 1 ． 

Rabbits ol either seK were anesthetlzed With iv a 

mixture 0f urethane (400 mg ·kB )and 

chlrakme(17．5 mg·kg_。．For recoding MAP and 

determination of ventricular fibrillation threshold 

(VFT)，rabbits ware immobilized with gallamine 

triathiodide under artificia1 respiration． 

VFT was determined by electric stimulation“’． 

The conscious rabbits restrained were iv barium chlor- 

ide(Bat12，5．5 mg·kg一‘)over 5— 10 s to induce vF． 

THB(5，10，and 20 mg·kg一，iv)served as pretreat- 

merit 2 rain before iv BaC12 or 8s treatment 15 s after 

the onset of BaC12 Ilduced vF． 

Sprague-Dawley rats，0，weighing 238士 20 g， 

啊盯e anesthetized wi th urethane (1-l g·kg一 ，ip)- 

On a stereotaxie apparatus， intracerebroventricular 

(icv)injection of aeonitine(20 in lO )was carried 

out after a period of stabilization“)． Aeonifine (E 

Merck)was dissolved in Ha 0．1 mol·L—l，then dilut一 

with artificial cerebr~pinal fluid The fins1 pH 

丑dj1．sted with NaOH l m ·L wss 6．5． Aconifine 

solution was refresha d dafly． 

Guinea pigs of either 5ex·weighing 5104-s 34 g’ 

were anesthetized with urethane(1．2 g·kg一，Ip)- 

The Iead H ofEcG was monitot ． 1H B (5，1O，2O， 

30 mg·kg-1)or vehicle only were injeered iv over 30 s 

as pretreatment． After 2 min，ouabain 200 Pg·kg 

was injacted iv as a bolus to induce VF． 

MAP was record with a silver contact elec— 

trode‘”． he amplitudes of MAP wei'~ adiusted to 

values between 20— 30 mV by changing the po sition 

and pressure of electrod e． To study the effects of 

THB on triggered activity，24 rabbits were divided into 

4 groups of iv pretreatments：(1)vehicle；(2)THB 5 

mg·kg一 I(3)THB l 0 nag·kg一‘I (4)THB 2 0 

mg·kg～． Cesium chloride(CsC1，0．6 mmol·kg ) 

was injened iv as a bolus 2 mln after the pretreatment． 

TheMAP were record at 2o，30 s，l，3，5，lOmin 

following the injeetion of CsCI．and the ma ximal aJI】一 

plitudes of EAD at each time were measured． Then 

the same dose of CsC1 was similarly injected at 15 min 
intervals until sustained ventricular techycardia (VT ) 

w．~ls jnduced‘ ． T0 each rabbit，CsCl was injeet~l for 

no inore than 4 times，and the cumulative threshold 

dose was taken as 3．0 mmol·kg “VT did not appear 

afterin~ction of CsC1for 4times． 

Stafisfical teStS used were t te．~t and exact proba— 

bilities． 

RESULTS 

Electrically induced VF VFT was 

increased in a dose—dependent manner at 5——10 

min after iv THB． At 25— 30 min，the eleva— 

tion of VFT was attenuated，hut still statisti— 

cally significant． Similar injection of vehicle 

enly was ineffective(Tab 1)． 

Tab 1- Effects of iv tetrahydroberberine (THB)oli 

veut—taler flbr|lI卫tion thr~hold in憎 晰 ts． =6— 7， 

士 ‘P> 0．05， ．．P< 0．05， ⋯ P< 0．0l锚 0 rain． 

THB／ Ventricular fibrillation threshold／V  ̂

mg·ks一 0 5— 1O 25— 30rain 

BaCI -induced VF All of 10 rabbits in 

the control group developed VF after iv BaCI~ 

(5．5 nag·kg一 )． After pretreatment with iv 

THB 5，10 and 20 mg·kg～ ，the incidences of 
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VF after iv BaC12 were 5／10(P<0．05)，2／10 

(P<0．01)，and 2／11(P< 0．01)，respective— 

ly． THB quickly terminated the VF induced 

by BaC12， but did not completely suppress 

other ventrieular arrhythmias． 

VF In the control 

grpup，9／10 rats developed VF after iev aeoni- 

tine (2O Pg in 10 “1)． After pretreatment 

with ip THB 7．5，1 5，30，and 45 mg·kg～ ， 

the jncidences of VF evoked by aeonitine were 

9／1O(P>0．05)，6／10(P>O．05)，2／10(P< 

0．O1)．and 1／10 (P< 0．01)，respectively． 

Thus， THB inhibited eenfrogenic VF in a 

dose—dependent manner． 

ouaba量n—induced VF All 10 guinea pigs 

developed VF about 5 min after iv ouabain 

(200 Pg·kg )in the control group． After 

pretreatment with iv THB 5，10，20，and 30 

mg ·kg～ ， the incidences of VF induced by 

ouabain were 8／10(P> 0．05)，5／10 (P< 

0．O5)，4／10 (P< 0．05)，and 6／10 (P> 

0．05)， respectively． Thus． THB inhibiteA 

the ouabain—induced VF only moderately． 

M AP The duration of M AP at 90 

repolarization (MAPD如) was prolonged by 

THB，whereas M APP2o was shortened slightly 

or not prolonged in proportion to M APD'0． 

The amplitude of M AP (M APA)and maximal 

velocity of depolarization ( ～ )was also de- 

creased slightly about 10 min after iv THB． 

Verapamil(0．5 mg·kg一 )shortened MAPD2o 

and slowed the heart rate，but did not change 

othel"parameters(Tab 2)． 

T~ggered activity induced by CsCI EAD 

developed  quickly along with remarkable 

bradycardia after iv CsC1． The amplitude of 

EAD reached the maximum at about 30 s． 

then decreased progressively． In most cases， 

EAD were as sociated with ventrieular eetopy． 

Pretreatment with THB depressed the ampli． 

tude of EAD and inhibited the ventrieular 

arrhythmia (Tab 3)． The cumulative dose of 

C8Cl for sustained VT were also elevated from 

1．4士0．3inthe control groupto 2．340．5 and 

2．5士 0．5 mmol·L in the groups pretreated 

with THB 10 and 20 mg·kg～，respectively 
(P< 0．05)，but pretreatment with iv THB 5 

mg·kg did not show significant effect (P> 

0．05)． 

DISCUSS10N 

THB jncreased  electrically induced VFT 

significantly，and prevented or terminated  the 

VF induced by iv BaCl2 or icy aeomtine，but 

inhibited the ouabain—induced VF to a lesser 

degree． These results indieated that THB had 

a potent antifibrillatory effec t though it did not 

completely terminate other ventrieular ar— 

rhythmias． This effec t was similar to those of 

its analogs( r ． 

Similar to bretylium and ami odarone， 

THB prolonged the M APD∞ in vivo，and the 

delay of repolarization oc curred ma inly at 

phase 3，which might reflect the suppression 

of potassium current． The drug that delayed 

repolarization might dimi nish the variation of 

effective refractory period (ERP )． then 

exhibited antiarrhythmic action ·l01． The 

M APD the amplitude of M AP and the maxi- 

mal veloc ity of phase 0 were shortened or de— 

pressed slightly by THB，which indicated that 

it also suppressed the calcium and sodium cur— 

rents． The elec trophysiological changes 

caused  by Ba were mainly brought about by 

the increased sodium current of heart Purkinje 

fibers ． The inward sodium window cur— 

rent and slow inward current carried by cal— 

eium 。 were essential to the occurrence of 

EAD and capable of triggering the arrhyth 

mia． The results derived  from BaCl and CsCl 

further supported our deduction that THB 

could suppress calcium and sod ium currents． 

Perhaps，the prolongation of action potential 

duration and suppression of these ion currents 

led to jts antifibrillatory effect． Finally，it is 

II卡，． 
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Tab 2一 F,ffecCs of iv t— y‘lmberbert眦 (THB)and 哺呻 n 蚰 -0no】'h- c actl~ potemtlals(MAP)in 

ralb~ls- _=7—9，i士 P> 0—05， ‘‘P< 0—05， ⋯ P< 0—01懵 0 min— A=Vehkle；B=TI]B 5 m窖·k窖一 ；c 
= THB l0 n喀·kgIl，D=TIIB 2o mg·kg叫}E=Verm~sm!|m s mg·k窖一 

Tab 3． Am#lt~e of eI—y-fte呻 olIl乜_Ⅱon (mV，induced iv CsCi 0．6 m i·kg-1)-fter iv‘ 

hydroberberlne 5_一2o n喀·kg— in rsbhitJ． _；6，i士f- ‘P> m os， 。。P<0．05- ⋯ P<0-01坩 cootrol 

necessary to point out that the changes of 

M AP v／to derivedfrom boththe direct and 

indirect influences of THB oll myocardium ， 

and might differ from the results ． 
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四氢小集碱的抗心壹颤动作用 

，圭查苎 z 
(南京医学院药理教研窒，。南京_9,10029，中国) 

囊要 四氧小檗碱(THB，5—20 mg·kg )．v曼著提 

高兔室曩目，预防或中止氯化额所致室曩． p或 iv抑 

制大鼠侧瞄室注射乌头碱或豚鼠iv哇巴因所致室曩． 

兔心单相动作 电位 (MAP)时程 可被 THB延 长． 

MAP 。，MAPA及 V～ 嘲被轻、中度缩短或降低． 

THB还抑翩氯化铯所致早后去极化及触发性心律失 

常． 提示 THB有抗室曩作用．可瞻与其阻滞钾、钙、 

钠离子流有关． 

关麓调 堕墨尘墨堕 坐室曼 ， 垄皇堡 电生理 
学}钡}匏I乌头碱}哇巴因 
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