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Effect of phencyclidine on contraction of porcine coronary vessel strips 

SHI Gang-- Gang， XU Shao-- Fen 

(Department of Neurobiology，Shanghai Medical University，Shahghai 200032，China) 

ABSTRACT C1nssic muscu[ar∞呲ract‘0n expertment 

was used to study the effect of phencyelidine(Phe)on 

spiral strips of porcine coronary vessels．It showed 

that Phe and its analogs}1[】(2 thieny1)cyclohexy1] 
piperidine (TcP)， (+ )一5-methyl一10．11一dihyclro一 

5H~tibenzo[a，d]cyclohepten一5，10-imine maleatel 
(diz~cilpine maleate)and sigma receptor ligandⅣ al— 

Ivl—N—normetaz~cine(SKFlOO47)alI exhibited a coⅡ_ 

centration—dependent contraction of porcine coronary 

vessel strips． Phe had no effect on the electrically 

stimulated contraction of the spiral strips． Dex 

tromethorphan(Dex)．a Phe receptor antagonist，and 

I1aIoperidol(Ha1)．a sigma rL~aptor antagonist，par- 

dally antagonized and suppressed the actions of Phe in 

a non—competitive mam'er． these results suggested 

that Phe，TCP，diz~ilpine maleate．and(+)，( ) 

SKF10047 cause contraction through Phe and sigma 

opioid receptors． 
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1(1 Phenykyclohexy1)piperidine (Phe) 

and sigma opioid receptor regulated vasocon— 

striations．Phe markedly enhanced the eleetri 

cally stimulated constriction (ESC)of central 

rabbit ear vessels“ ，rat mesenterie vessels‘”， 

and porcine cerebral vessels ．These actions 

were closely related to the release of note 

pinephrine (NE)by presynaptic stimulation． 

Radioligand binding assay demonstrated the 

existence of Phe receptors on porcine coronary 

vessels． The present study is to investigate 

the function of Phe receptors on coronary yes— 

sel constrieiton． 

。
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MATERIALS AND METHODS 

Phe WaS synthesized by Pharmacy College of 

Shanghal Medical University． TCP and dizocilpine 

maleate were purchased from Sigma Co．SKF10047 

was purchased form Du Pont Co．Dex and Hal were 

purchased from Shahghal Meiyou Pharmaceutical Fac— 

tory and·Shanghai Tianfeng Pharmaceutical Factory， 

respectively． 

Porcine hearts were purchased from ShangI1ai 

Ronghua Slaughter House． 

The right proximal coronary vessels，isolated 

from fresh adult porcine hearts were kept at 4℃ in 

Kreha—Ringer solution．Co nnective tissue was removed 

and vessels segments were cut into 15×2 IBm helical 

strips． Strips were suspended in 5 ml glass organ 

chambers filled with Krebs—Ringer sohtion at 37± 

0．5℃and gassed with 95％ O2+5 CO2． 
1 Contre~ile effects of drugs without electric 

field stimulation After being equilibrated at a resting 

tension of 2 gfor 2 h，the preparationWaS exposedto 

Phe．1、CP．diz~ilpine maleate．and  SKF10047．Be— 

fore injection of Phe into the bath medium，Dex and 

Hal were injected into the bath medinm separately． 

After the injection of Phe 100 ttmo[·L一 ；nto the bath 

medium，Dex was；njected into the bath medium． 

2 Effect of Phe on strip contre~ion induced by 

electric field stimulation After 2 h equilibration，the 

strips were stimulated hy ESC (45 V，l0— 15}k． 

trains of 100 pulses， 0．5 ms per pulse． 3 min 

interva1)．Phe was injected l min before the stimula— 

tion． 

RESULTS 

Effects of Phe and sigma opioid recept0l 

on contraction of porcine coronary vessels 

Phe， TCP， SKF10047， and dizoeilpine 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


·2l2· BIBLID ：ISSN 0253—9756 中 国药理学报 Acta pharmacolog~a Sinica 1993 May；14(3) 

maleate alI induced contraction of the vessels， 

when the c0ncentrati0n was i00 tLmol·L ． 

the rank order was：1一SKF10047 (2．18 g± 

0．07)> Phe(1．64 g4-0．32)，TCP (1．72 g4- 

0．16)> d —SKFlOO47 (o．92 g4- o．3)， di— 

zocilpine maleate (0．83 g 4- 0．43)． At the 

range of 0．1一 i00／Lmol·L～ ．they enhanced 

the contraction in a concentr~ion—dependent 

manner(Fig 1)． 

Fig 1．Effects of I-SKF10047，TCP ， encydidine，d- 

SKF10047'and dJzocilpi“e maleate 0Ⅱ c
—

otttro dion of 

porcine coronary artery．月一 3— 4 pi ，x+ s· 

Antagonization and suppression of Dex on 

Phe Dex (10 and 5O“m01·L )inhibited 

the contraction of Phe in a dose—dependent 

manner (Fig 2， 一 4，pD 2— 4．784- 0．13)． 

Dex (50． 100， and 1000 ／Lmol·L ) sup— 

pressed the contractile effect of Phe(100／Lmol 

· L )． Though there was Iittle change of 

contraction after Ha1．HaI inhibited the con— 

tractile effect of Phe．(Fig 3， 一4， ply 2— 

5．054- 0．25)． 

No effect of Phe on contraction induced 

by electdc stimulation． One minute before 

stimulation， Phe was added into the bath 

medium (final c0ncentrati0n!O．1— 100,umol 

· L一 )．therewas not anyinfluence ofPhe on 

ESC．but the tension of blood vesse1 was in— 

tensl矗e as the concentration increased． 

量 

善 

Drug／-lgtool· 

Fig 2·Effect of dextromethorphan p
—

heneydidine 

contraction-月 一 4 strips from 4 pi蓦s· x~s· ’，> 

0．05． ”P< O-05， ⋯ P< O．O1 phencyclidine· 

＼ 

g 

Drag／-lg mol·L-。 

Fig 3·Effect of h,doperidol 0Ⅱph
—

ea Iidlne eontrac- 

tion． ^ 一 4 strips  from 4 ptgs．x土 ． ’P> m 05， 

”P< 0·05． ⋯ ，< m 01 phencycl|dine· 一 

D scUsslON 

Radio—ligand binding assay demonstrated 

that Phe receptors existed in porcine coronary 

vessels‘”．Phe．TCP．and dizocilpine maleate 

were proven tO be selective Phe receptor ago— 

nists and Dex． its antagonist ‘ ． SKF10047 

and Hal weie selective sigma receptor agonist 
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and antagonist． respectively ． Contractions 

of porcine coronary vessels were induced by 

Phe， TCP， dizocilpine maleate， and 

SKF10047． while Dex inhibited and sup— 

pressed such actions of Phe．Hal inhibited the 

actions in non—competitive manner These re— 

sults suggested that the effects of all the drugs 

were induced through Phe and sigma opioid 

receptors．The Phe receptor and sigma opioid 

receptor on the coronary vessels were partialy 

overlapping． 

There were some difference between the 

results in this test and other reports“)． Phe 

increased ESC in mouse mesenteric vessels and 

those central rabbit auricular vessels，and in 

our investigation Phe caused conti'action of 

coronary vesseis directly．whik it had no ei— 

fect on ESC．These results may be caused by 

the charicteristics of Phe and sigma opioid re— 

ceptors on coronary vessels，or by difference 

of animal species． 

W e had found the effect of l-SKF10047 

was greater than that of d-SKF10047，and in 

this experiment，both Dex and Hal inhibited 

the effect of Phe，while the contractile effect 

of l-SKF1 0047 was more potent than that of 

Phe． It showed that SKF10047 ha d stereose—． 

1ectivity for contraction．Thus further investi— 

gation is needed to reveal what kind of recep— 

tot(Phe or sigma)has priority on the coro— 

nary vessels． 

It was found that Phe receptor did not ex— 

ist in porcine coronary vessels． This experi—． 

ment showed tha t dizocilpine maleate，the se— 

lective agonist of Phe receptor．had the weak 

est effect． This revealed that most of Phe 

receptors in coronary vessels were not 

Phe receptors． 
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苯环利定对猪冠状动脉肌条的作用 

重 ， !堕 (上海医科大学神经生物学教研 

室，上海200032，中国) 又，刍s． 2 
摘要 本文利 用生物捡定法研究苯环利定(Phe)对猪 

冠状动脉肌条的作用，发现 Phe可以引起冠脉肌条的 

收缩 ，其同类物 TCP，dizocilpine maleate和 sigma受 

俸配基 SKF10047也有同样作用．Phe受体拮抗荆 dex- 

tromethorphan和 sigma受体拮抗剂 haloperidol均可 

非竞争性的拮抗或蒿lf转 Phe的作用．以上提示 Phe及 

其同类药物 引起猪冠状动脉肌条收缩是通过 Phe和 

sig ∞ 受体． 

1 ZhuH·日出】g A2．zh衄冒LM．Xu勰 ， WL．Phemydidiae 

pto blood vessels．CAt／一dPhydoi1986l 2l 47-~t． 美蕾词 茎至趔枣 墨 ! 堕；氟哌啶醇；右美抄芬 
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