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quinoline in SH R and W KY rats 
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ABSTRACT 1·《2-E(6一Methoxy1)naphthylmethy1)]}_ 

1-methyl·N—piperjd佃yIace【hy1—6·7-dimethoxyl一1，2．3+ 

4一tetrahydr0is0quinoIine (CPU一23)，a substituted te— 

trahydr0扭oquinoIine． reduced the voltages of P wave 

and J poin t， prolonged PR interval，and slowed sinus 

rhythm of ECG jn 3D0ntane0us1y hypertensive rats 

(SHR ) and agematehed normotensive W KY rats． 

The effects of CPU一23 on cardiac electric activitY were 

stronger in SHR thart in W KY rats (P< 0 05 or P< 

0．01)． The results suggest that CPU ·23 have a ealci- 

um antagonistic activity on rat hearts and that calcium 

antagonists may exert a stronger inhibition of the ear— 

disc electric act ivitY in hypertensive rats than  in nor· 

motensive rats． 

KEY W ORDS CPU-23~ isoquinolines I electrocar— 

diography}inbred SHR rats；inbred W KY rats 

In a previous study，with a[ H 3nitren— 
dipine binding assay．we screened a series of 

substituted tetrahydrOisoqujnolines in order to 

develop calcium antagonists based on the lead 

compounds isolated from Chinese m edicinal 

herbs[”． One of the m ost potent com pounds 

identified in this serles to inhibit 

[。H 3nitrendipine binding to rat cerebral cord． 

cal membranes Was l一(2[(6-methoxy1)·naph． 

thylmethyl j}-l-methyl·N·piperidinylacethyl· 

6，7-dimethoxyl一1，2，3，4-tetrahydroisoquino· 

line(CPU-23)，which also inhibited high KCl- 

jnduced contraction of rat aorta in vitro and 

produced hypotension and bradycardia in vivo， 

suggesting that it w as a putative calcium 

antagonist[1’ ． 

In the present study， we further investi- 
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gate its effects off cardiac electric activity of 

rats． Since calcium antagonists have been re- 

ported to exert a stronger inhibition of the no- 

radrenallne-induced contraction of rat afterial 

m uscle in essential hypertensive human and 

spontaneously hypertensive rats (SHR)than 

in norm otensive human and rats ． we have 

also com pared the cardiac electric activity of 

CPU··23 between SHR and age··matched nor-- 

motensive W KY rats to invest ate whether 

there is a significant difference between its ef· 

fects in SHR and W KY rats． 

CH 

CH 

CPU-23 

M ATERI从 S AND M ETHODS  

M Lie SHR (6 months，320土 15 g)an d age- 

m atched normotensive W KY rats were gilesthetized 

with pent0barbic0ne (75 mg·kg_。．ip)． Traeheotomy 

and carmulation of right femorM vein were made． The 

limb II lead of electrocardi0gram (ECG ) was moni— 

toted continuously on an  oscilloscope (Gould， Type 

1425)and recorded by an electrocardiograph (Fukuda， 

model 501D)． After ECG had stabilized．generally 10 

m in after surgical operations·it w recorded as con— 

tro1．and then the effects of CPU ·23 iv were monitored 

over the next hour． The rectal temperature Wits main- 

tained at 37℃ with a table lamp． 

CPU-23·Hel，synthesized by Professor PENG S卜 

Xun of China Pharm aceutical U niversity“ ． was d扭· 
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solved jn saline before used． 

Data were expressed 土 8 and compared by 

paired test- 

RESULTS 

Effects 0n ECG in S啊 R and W K Y rats 

CPU一23 (3— 10 mg·kg— t iv)immediately re— 

duced， even iaverted P wave of ECG n SH R 

and W KY rats． It also reduced J point(rep— 

resenting ST segment in rats)in a dose—depen— 

dent manner． The effects induced by CPU一23 

3 mg·kg一 t but not 10 mg·kg一 vanished in 1 

h． However，even CPU一23 1O mg ．kg did 

not affect significantly the voltages of R and T 

waves in SHR and W KY rats． CPU 一23 3 mg· 

kg一 prolonged PR interval and slowed sinus 

rbythm ofSHR and W KY rats．but did not af- 

fen ORS complex． Intermittent iv of increas． 

ing doses of CPU一23 prolongated PR interval 

and slow ed sinus rhythm of rat hearts in a 

dose—dependent manner，but did not affect sis— 

nificantly ORS complex (Tab 1)． The ef- 

feCtS Of CPU一23 lasted more than 1 h． 

Comparison of ECG changes IⅡ S啊 R and 

W KY rats Before the iv ef CPU一23．there 

was no siSnificant difference in the voltages of 

various w aves of ECG between SH R and W K Y 

rats． A fter CPU 一23．the effects on P wave 

、 广 

and J point were stronger in SH R than in 

W KY rats． The prolongation of PR interval 

and slowing sinus rhythm were m ore pro— 

nounced in SHR than in W KY rats(Tab 2)． 

Tab 2． ECG changes after iv cpu-2=10 ml·kg一‘I|l 
S~-]R -ndW KY r-l|． n= 5，i土s． _ 

。P< 0．O5， P< 0．01 SHR fI怕 

DISCUSSION 

The present results are eonsisIent with 

the observations by Fleckenstein from sim pie 

ECG recordings on anesthetized guinea pigs 

that intravenous infusion of verapamil，D600． 

nifedipine typically slows Ca—dependent sinus 

discharge rate and AV conduction as reflected 

by the frequency of P wave and the duration of 

PR intervaJ but does not alter Na-dependent 

intraventricular impulse propagation as reflect— 

ed by the duration of ORS，suggesting that 

CPU -23 exert a calcium antagonistic activity 

Tab 1． Egtectl of Intermittent iv injection=of increasing doses of CPU．23 on ECG jn S~-IR -nd WKY r-l|． n一 5． I 

i士 。P< O．05，‘P< O．01峭 contro1． (Negative} n represent~the upended waves)． 
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on rat hearts in intact animals． H ow ever．the o 。qumoIint compounds． 

exact therapeutic significance 0f CPU ．23 re- ^m P̂ d l900‘25：815—23。 

s。bscure n。w． I nflu enc e

。o f ca lc _u ant a． n ~ts on no r一- 
The inhibitory effects of calcium antago— 

stein^ ．edn。r． Ga ⋯  _抽 。 蝌 。 ^明 4- fj 

were greater in SHR than W KY rats ，sug． New York：John Witey&so nsrrP ess．[983{165—85． 

might exist in the SHR 6t”． Our tindings spontan。。 。 
．

“ 0 “。“ ’ 。 

SHgg st that calcium antagonists m ay also ex一 7 NjI
93。n H ．MuI ny MJ． Pr。I。n暑ed cxpo日ure Eo。uabain 

dial ce儿 m em brane are aItered in SH R incIud． 8 Lim辨 cJ·c。hn JN‘ D。如cti 。aI。i m ‘ an。po by 一 

ing ca 一 nB and upcake 0fsarcoplasmic 
。

d ilc s ar~

． 
lasm J_： al62ne~u s[y “ ’ 

reticulum ‘o aswell as ofthe sarcolemm a and g D
e nckM A ．Petn IetM G，Nune；AM ． 蹦 lu川 truc— 

adaptation(1o]． This may explain why the pertensive rats． 

cardjac eIeclr|c activity were greater in SHR 1O cha‘ ‘ai P·Demoi D R。ba J‘ c。mp 蚴  [ ]“i— 

than in WKY rats．However，～rIher experi． ： indin lyh$[o ；h。e⋯art。m e。m⋯itra．n⋯ 。 

mechanism 0f chis acci0n． 97- ，7 

：c ⋯ s nk Dr C L⋯ee and氢t-吡嚏_t2-E(ë-eP．二llt~甲 甚 譬嘉 “ ! 
U nLvecsh

．

y 0f g S⋯
H R

。  

WKY i： 的作用 ⋯。⋯ ’ 
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闰 抽要 四氢异睦啉新化合物CPU-23降低SHR和同龄 

WKY大鼠心电图的P渡和J点电压，延长PR闻期井 

减慢其窦性心率． CPU．23的上述作用在 SHR比在 

WKY大鼠强 (P<0．05或 P<0．01)． 本结果提示， 

CPU-23在整体动物水平具有钙拮抗作用．而钙拮抗剂 

对高血压大鼠心脏电活动的抑制作用可能比对正常大 

鼠要强． 

关键调 ! ：! !墨! ! ·窖皇垡里苎! 
蚯交SHR大鼠F近交WKY大鼠 
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