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Inhibitory effects of 2-[(djethylamino)acety1]一1，2，3，4-tetrahydro一6，7一 
dimethoxyl一1一r1 一(6"-methoxy一2 一naphthaleny1)ethyl~-isoquinoline on 
isolated guinea pig papillary muscle and heart atrium 
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AIM ! r0 investigate the cardiac actions of 2一 

[(diethylamino)acetyl J-l，2，3，4 tetrahydro一 

6，7-dimethoxyl一1一E1 一(6"-methoxy一2 一naph 

thaleny1)ethy1]一isoquinoline (CPU57) by 

comparison with nifedipine and focus 0n its 

mechanism of actions． M ETHOD： The fol 

lowing were measured and recorded：1) the 

rate and contraction of spontaneous beating of 

the guinea pigs right heart atrium ， 2) the 

isometric tension of the electrically stimulated 

left heart atrium and the right papillary mus 

cles． RESULTS： CPU 57 had negative 

inotropic and negative chronotropic actions in 

isolated heart of guinea pigs as the typical 

calcium antagonist， nifedipine． However， 

CPU57 0．01— 100 #mol·L produced 1ess 

cardiac inhibitory potency than nifedipine and 

had much stronger negative lnotroplc action 

than negative chronotropic action． The de— 

crease in externaI CaC1，concentration from 

1．5 to 0．3 mmo1·L or increase to 7．5 mmo1 

·L ，potentiated or reduced respectlvely，the 

inhibitory action of CPU 57 on the contraction 

Ln paced left heart atrium in normal CaC1 

solution．CPU 57 l一 10 gmo[·L— also inhibit 

ed contractile response to CaCI。in paced left 

heart atrium with pD2 value of 4．77． 

CONCLUSION：CPU57 has calcium antago— 

nlsm on the heart ot guinea p]gs． 
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With a F3HJnitrendipine binding assay， 

we screened a series of substituted tetrahy— 

df0isoauin01ines in order to develop novel cal— 

cium antagonists based 0n the lead compound， 

tetrandrine．isolated fro113 a C，hinese medicinal 

herb，Stephania tetrandra“。”、．2-[(Diethyl— 

amino)acety1]一1，2，3，4 tetrahydro一6，7 

dir~ethoxyl一1一[1 一(6 一methoxy一2 一naph 

thaleny1)ethyl J-isoquinoline (CPU57)was 

found to inhibit both[ H]nitrendipine binding 
to rat cerebral cortical membranes and high 

KCl induced contraction of rat aorta in vt'lro 

with similar potency． It was therefore sug— 

gested that CPU57 may exert its vasodilation 

by inhibiting calcium channels on rat aorta ． 

In the present study，we investigate further 

its cardiac actions by comparison with nifedip 

ine． 
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M ATERIALS AND M ETHODS 

Guinea pigs ( 27，285土 25 g，)of both sexes 

were stunned． Heart atrium and the right papillary 

muscles were mounted in organ baths containing 20 

mL of normal Tyrode’s so[ution bubbled with 95 O2 

_h 5 CO2(pH 7．3— 7．4 at 37 C)under a restingten 

sion o 1 g． The rate and contraction of spontaneous 

beating of the right heart atrium were measured．The 

preparations were allowed to equ[1ihrate for 1 h．The 

【ef1 heart atrium and the right papillary muscles~~．oere 
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electrically stlmu／ated at 1 Hz with rectangular pulses 

(1 ms，8 V )delivered through a bipolar silver elec 

trode㈨ Isometric tension measured with a force 

transducer wss displayed on a LM S 2B recorder． The 

drugs were added by stepwise． The Concentratio~ of 

drugs wss increased only after the previous addition of 

the drug had produced the maxima【response LeSs 

than 0．1 mL of drugs wss added into the organ bath 

each tim e． 

Nifedipine wa5 purchased from Sigma Chemical 

Co．CPU57·HC】(mp 124一 l25 C )was kindly sup— 

p[ied by China Pharmaceutica【 University and dis 

sotved in Tyrode’s solution．Nifedipine was disso】red 

in absolute ethano】and protected from 【ighr．It％vas 

di[uted in Tyrode’s solution before experiments．The 

final concentration o ethanol wB8< 1 ．which per se 

had no effect on the experim ents． 

Data were expressed as o the contro】hefore 

addition ot test drugs．S~gniticant dlilerences (P< 

0．05) between means were evaluated by Student’s 

paired or unpaired tests where appropriate． ICw 

va】ues were accompanied by 95 conficlence【imits． 

RESULTS 

．

Right heart atrium The isolated right 

heart atria beat sp0ntane0usIy for about 3 h at 

a rate of 275士 10 bpm and a contraction of 584 

± 102 mg．Both nifedipine and CPU 57 0．01— 

100 pmol·L inhibited rate and contraction in 

a concentration—dependent manner． They in 

hibited the contraction stronger than the rate 

(Fig 1A ＆ B)． The inhibitory potency of 

CPU 57 was less than that of nifeclipine． ICs0 

values for CPU 57 and nifedipine in inhibiting 

contractinn were 2，4 (1．05— 2．61)and 0．88 

(0．63— 1，22)pmol·L-。，respectively． IC50 

values for both drugs in inhibiting rate were 

> 1 mmo卜L—i． 

Papillary mustl~ The contraction in 

paced papillary muscles was 464土 79 mg． 

Both CPU57 and nifedipine 0．01— 100 btmol 

· L一。 inhibited the contraction in a 

concentration—dependent manner (Fig 1C)． 

CPU57 produced less inhibition than nifedip— 

ine．IC5o values for CPU57 and nifedipine were 

l1．30 (7．85— 16．62)and 9．23 (4．33～ 2O．1) 

V-tool·L ，respectively．Contractile amplitude 

of papillary muscles increased with frequeney 

1 

∞  

8 7 6 5 4 

C~ncentradon／一 goI·L 

Fig 1． Eff~ts of CPU$7(0)nd ntJ．亡d|pIne(●)0n 
rate(A)and contraction (B)0f spontaneously beating 

right heart atrium and Oll contra~~do1)in paced p●pn— 

lary muscles(C)in gLllnea p‘gs． ^一 6— 7， 士 

‘P> O．05 y，n|fedtpilae． 

of stimulation． Both CPU57 and nifedipine 

10 gmol·L一 produced similar inhibitions on 

contraction， but the inhibitory action did 

not increase with frequency of stimulation 

(Fig 2)． ． 

Left heart atrlum Before the addition of 

CPU57， the contractile force of paced Ieft 

heart atrium in normal CaCI2 Tyrode’s solu— 

tion (CaCI2 1．5 mmol·L )was 440土 33 mg， 

Addition of CPU57 produced a negative 

∞ ∞ 仰 如 0 ∞ ∞ ∞ 蚰 ∞ 0 

＼c0一 4 口o。 ＼口0I】u日扫口o。 
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~timulat[ng{requence／]'~ 

Hg 2． Effects of CPU57 a：td nifedtplne oR ~ontrac— 

finn of paced guinea pigs papillary mttseles before 

(0】attd after(●)drugs， 一̂7，i±$． 
’P> 0t 05， bp< o-05． P< 0．01 before drugs． 

inotropic effect． IC∞ value for CPU57 in in． 

hibiting contraction was 15．70 (10．51— 23． 

90) mo卜L一 ．The decrease in externaI CaCI 2 

concentration from 1．5 to 0．3 mmo卜 L一 pc．- 

tentiated the inhibitory action of CPU57 on 

the contraction with a IC5o value of 6．81(4．36 

— 10．47)mno卜L～ ． The increase in externaI 

CaC12 concentrati0n from 1．5 to 7．5 mmo1 

· L一 reduced the inhibitory action of CPU57 

on the contraction with a IC5o value of 0．66 

(0．42— 1．04)mmo卜L_。(Fig 3A)．CPU57 1 

— 10Ⅲn01．L一 also inhibited contractile ee- 

sponse to CaCl2． The pD2 value for CPU57 

was 4．77 (Fig 3B)． 

DISCUSSION 

The present study demonstrated that 

CaCIz，一 m ·L 

H g 3． Effects of CPU57 oH contraction in lmeed 

guinea plgs left heart atrItim．(A)ln dIfferent conc~B- 

traltons of Cnd 】． ’P> m O5， < O．05，‘P< O．O1 

P CaCt±1．5 lllmol·L～， 7， 士 ．(B)Different 

coneeatratlons of CPU57． 一 6， 士 ‘P> 0．05t 

。P< 0．O5， P< 0_O1 CPU57 0；Jm0l-L一‘． 

CPU57 had a negative inotropic effect in the 

paced left atrium and papillary muscle and 

that it also exerted both negative inotropic and 

negative chronotropic effects in spontaneously 

beating right heart atrium in a dose—dependent 

manner as nifedipine did． However，CPU57 

produced less cardiac inhibitory potency than 

nifedipine and had much stronger negative in— 

otropic action than negative chronotropic ac． 

tion，suggesting that CPU57 inhibited cardiac 

unautonomie cells stronger than autonomic 

cells． On the other hand， it was also foend 

that negative inotropic effects of CPU57 in de— 

scending order were right heart atriumI> papiL 

Iary muscles> 1eft heart atrium
． Com pared 

．弋1 一 

l  ， 一 ∞ ／ ／ 一 

p ／ ， 一 

一 

N 一 
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with our previous study showing that CPU 57 

inhibited high KC1一induced contraction o{rat 

aortic strips with 1Cso value of 0．25 m0I 

-L ”，it was shown that potency of CPU57 

for inhibiting KCl—induced contraction of rat 5 

aorta was as approximately 45 times as that 

for inhibiting the contraction in paced guinea 

pigs papillary muscles． 

Although the exact mechanism by which 

Kan山 A，Haruno A，M iyoshl K，Tarmhashi Y，Miyaka 

H．1chihara K，Okurnura K，Nagasaka M ．Cardiovascu— 

l㈣ rofil￡of M PC一1904，a novel dihydropyridine calcium 

antagonist：comparison with other calcium antagomsts 

J Cardiovasc Pharmaco【1g93‘22：167— 79一 

Mao XM ．u DM，Zhou CM，Wang XW ，Zhang KJ-Ef— 

tects of nJcotinamide on cardiac contrsction force and slow 

inward curr~nt．Acta Pharmacol Sin l993‘14：5l4— 6 

Godtraind T，M iller R r W iho M ．Calcium antagonism 

and csleiurn entry blockade． 

PharmacoI Rev 1989·38{32l一 41．8． 

both[~H]nitrendipine binding to rat cerebral 吴 滏桐 
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n the present study CPU 57 exerted similar ⋯ 一 ⋯ ⋯  ’ ～  

chaIacte
⋯

ristic
． 

恤  YP。c a。 caLcnlm
，

anta

，

go- 目的
： 研究2一[(二 乙胺)乙酰]一1，2，3，4-四氢一 

nist,mk Iplne in many re pec ot card ac 6，7---甲氧基一l—EX，一(6 一甲氧一2 一萘)乙基]一i 
nhibition 3) The decrease or increase in ¨ 。l。午~世 ‘ u ’书 

externaI CaCl2 c。ncentrati。n potentiated。r re一 异喹啉 (CPU57)X~心脏的作 用并与硝苯地平 

duced respectively，the inhibitory action of 进行 比较 ，着重于其作用机制的研究． 方法： 

CPU57 on the contraction in paced left heart 测量并记录以下参数：1)豚鼠右心房 自发收 
atrium

．

i r
．

m aI CaCI~s0Iuti0n。 ·4J CPU57 缩的节律及张力{2)电刺激左心房和右室乳 

： ed：。! “k ：eSpo u2 头状肌的等长收缩力． 结果 cPu57象经典的 
riments，especJaily electrophysi 0logicaI。ne 钙拮抗剂硝苯地平 一样，在o·oi一100#tool 

will be needed to elucidate the precise mecha一 ’L-'浓度范围内对离体豚 鼠心脏具有浓度依 

nism of the cardiac inhibitory actions of 赖的负性频率和负性肌力作用，而前者明显弱 

CPU57· 于后者，且其对心脏的抑制作用 比硝苯地平 

REFERENCES 弱．将正常胞外 Ca”浓度从1．5 mmol’L-。降 

低至0．3或增高至7．5 mmo[·L 可分别增强或 
ng WL,H㈣ zY’Y zx’P ng x，x GL’ 减弱 cPu57对电刺激左心房收缩的抑制作用

．

ao W X Reductive clea Y ． vage of tetrandrine and activity of ⋯ ⋯ ⋯  ⋯ ⋯  ⋯  ⋯  ⋯  

the ctenred products CPU57(1—10 m。卜L )还抑制 CaCl2所致电 
．c Ph u“ 。。 ‘ ’ 。。 刺激 左心 房的量 一效 收缩 曲线 ．pD r值 为
H 2 uang W L． Song XQ ． Pena SX． Huang ZY． The ⋯ 一 一 ⋯ ⋯  ⋯ 、⋯ 一 一 ⋯  

synthesis aM hlo Logical耻tivity of bstit tedⅢrahy一 4．77． 结论：CPU57对豚鼠心脏具有钙拮抗作 

。0q ine rnpc~ 。 用． 
ACtR Pharm Sin 1990；25：815-- 23 
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