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Effect of tetrandrine on morphine dependence 

in isolated guinea pig ileum 
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，
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(Department ofPharmacology，BinzhouMedicalCollege，Binz~u2,56603，China； 
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删 ：To evaluatethe effects oftetrandrine‘Tetj and 

nimodip~ (Nimj oil the morphine(Morj withdrawal 

response in the isolated guinea pig ileum． 

咂TH0 S!The withdrawal conta~cBlre was elicited 

by addition of na]oxone(Na1)(1 vanol—L|1)to the 

iSoLated naiveileulnhicubatedwithMor (3／~mol·L ) 

at 37．5℃ for 4 h Ol7totheileum obtainedfrom Mor- 

dependent guinea pig． RESULTS： When Nim 

(0．01，0．05，and 0 1／tmol·L )orTet 1，10，and 

50tanol·L )was addedlrain beforeNalinthe naive 

ilea bathed in Krebs solution containing Mor ，Or when 

theilea from Mor-dependent guinea pigswere h~ubated 

withNim (0 0l，0．05，and 0．1 m01·LI1j or Tet 

(1．10．and 50／~mol—L j for15min，or whenNim 

(5 and10mg _’，ip)or Tec(15 and3omg ～， 

ip)was administered in vivo to Mor—dependent guinea 

be  a model向r tIle study of opioids dependence(1· 
．  

Conwactile response was elicited when rm[oxone(Na1) 

administration to the naive ileum incubated with 

opioidsL 0rto theileann obtained from opioids-treated 

guinea pigs ’ ． These withdrawal respo nses have 

phamkacological characteristics similar to the withdrawal 

signsintheintact animal 

Ca1cium {C )plays an important r。le in some 

actions of opioids． C 一channel blockers．such as 

nimodipine N j，diltiazem，and verapamil，suppress 

the morphilie(Mor)withdrawal syndrome in rats and 

mice、 ． 111e withdrawal conta~cBlre precipitated by 

Nal in the ilearn obtained from Mor-depeildent guinea 

pigs is inhibited by Ca2 antagonistsL 
． 

TeUal~ e‘Tet)，a plant alkaloid isolated from 

Stephenia tetrandra S Moore，is a structurally unique 

naa~al Ca2 PAltry bloc ker 
．

We have previously 

demo nstrated that 1let suppresses some signs of Mor 

withdrawal syndrome． In the present study， we 

investigated the effect of Tet on the Nal—precipitated 

Mor withdrawal respo nse in the isolated guinea pig 

ilearn．and c0棚 ar。ditwi th Nirn． 

pigs，the Nal—precipi~ ed withdrawal conta~cBlre was 

significantly decreased in a dose-dependent manner． MATERIALS AND METHODS 

CONCLUSION： Tet and Nim， Ca2 channel 

blockers， could inhibit the Nal—precipitated Mor 

withdrawal response in the isolated gm ea pig ileum． 

The isolated guinea pig ileum has been proved to 
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MaterialsGuinea pigs(0，n=25，weighing 

30O一4O)g．Ce~lifieate№ 01．3O56)weff~purchased 

from Deparmaent of Laboratory Animal Science， 

Beijhig Medical University"．Morphine HC1：Shenyang 
First Pharmaceutical Factory， China； nuloxone Ha ： 

Beijing Sihuan Phanmceutical Factory．China；Nim： 

Shandong Xinhua Pharmaceutical Factory，China；Tet： 

Jiangxi Pengze Pharmaceutical Factory，China． 

Preparation of ileal segments Guinea pigs 

weI_e deprived of food for 24 h and killed by cel-vical 

elislocation． Pieces of ileum  weff~ immediately 

removed from a point 10 cm nearest to the ileo．caecal 
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unction． These pieces were placed in Krebs solution， 

flushed~lrough with the saITIe solution and then divided 

-n【0 d1e desired numbers of 3—4 cnl segments． Tbe 

segments were suspended in Krebs solution (10 mL 

bathsj at 37 5℃ ，aerated wi山95％ 0)+5％ C0)． 

The bath contents were changed at 10 — 15 rain 

intervals． A restingtension of1 gwas appliedto each 

tissuefor15rain beforemen-- eatwasla~r1． 

11)ete~ tion of dependence Gu'nea pigs 

were divided into ,several groups：naive guinea pigs； 

non-dependent guinea pigs； Mor-dependent guinea 

pigs； Mor-dependent and treated with Nim or Tet 

guinea pigs． Tissues obtai~ from naive guinea pigs 

wel'~bathedinKrebs solution containingMot(3 pmol‘ 

L一 ) for 4 h Tbe wi~drawal contracture was 

precipitated by addition of Nal(I pmol-L一 )L 

Nim (0．Ol，0 05．and 0．1／zlnol-L j or Tet(1， 

10，and 50”mt】l_L )were aaktedlmin beforeNa1． 

Guinea pigs were made Mor-dependent by sc ection 

ofmcreasing doses of Mor硼 for 6 days according to 

thefollowing dose every day：5，10，20，4o，50mg‘ 

。 。

．
Morwlts given only once oilthem~rning ofthe 

sixth day Two h after the last dose of Mot，guinea 

pigs were kilied and d1e ileum wlts removeA for山e in 

vitro stuay T~ssues obtained fmm Mor-depen~nt 

g Vies were ba~ed in Krebs solution containing 

Mor (0 3 laraol·L )． 111ese preparations were 

-ncubatedfor15min w Nim 【0．0l，0．05，and 0 1 

lamol-L )or Tet(1，10，and 50~rnol·L )．'Illen 

the Nal-induced conWacture was evaluated． In the 

group of M0r-deDend自1t and treated wi山 Nim 叫 Tet 

guineapigs，Nim (5，10 mg。kg一，ip)or Tet(15， 

30 mg。 ～，ip) administered l h before killing 

After equilibratingfor15rain．the withdrawal response 

was measured． A1l 山e vitro witl~trawal was 

plecipitat。dby addition of Nal(1 pmol L一 )to the 

organ bath The volume ofdrugs appliedtothe bathis 

0．1mL 

Sta~ficsResponses-nthe presence ofNalwhich 

wel'~ obtained from different pI司 帅  0ns were 

compa~d wi廿I山eir control responses by test 

RESUIl1S 

Naive ileum incubated with Mor Segments of 

ileum．taken from the same naive guinea pigs．were 

mcubat~ in Krebs solution containing Mor(3~amol‘ 

L。。)at 37．5℃ for 4 h． Tbe wi山~awal contraclure 

was elicited by challenge wi山 Nal(1 gmol-L )． 

The NeciNtated wi山drawal c~nlracture of ilet~n was 

suppressed dose-dependendy by addition of Nim (0．0l， 

0．05．and 0．1~amol·L )or Tet(1，10，and 50 

~amol。L一 j l rain before ctmllenge wj山Nal(Fig 1)． 

Nal could not elicit~onlracture in 山e ileum incubated 

with vehicle． Application of vehicle did删 attectthe 

Nal—precipitated withdrawal contracture． 
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Fl妞 1． Effects 0f N o1"'let皿 Nal【1 邺 l·L )· 

口dx 柚 雠d wnh血a ~ etm'e i-l ne唧  

incrusted枷 I I3 llm0l·L|11． A：C哪 州 ． B： 

Addj血m 0f N (0．01．0．05．aI-d 0．1 Iml0l·L．1)1血n 

Na1． C：Addi 0f"lret(1，如，aI-d 50●l · 

L一 l 1 bd}0feNa1． D：Re翻db of恤 ex口edⅡ■■l拓． 

±s． w： a ． n=3·4 gI|i粕 m薛  )0．05- 

<0．05， <0．ol搬 e~ aml霉 帅 p． 

1lem  olllltill~ 矗啊n M0r-dq婶 

linea pi A&lifion ofNal(1 pmol·L )to山e 

organ ba吐I induced a contractile restxmse in the ilet~n 

obtained from Mor-trea~ed gI1．nea pig Ileal segments 
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from gl／inea pigs 0~ated chronically with vehicle did not 

respond to Nal 

When Mor-dependent preparationsⅥ incubated 

for l5 mill before addition of Nal with Nira (0．01． 

0 05，and 0．1Ⅲ 0l·L )or Td (1，10 and 50 

“丌10l‘L ) respectively，tl1e contractile response 

in&r~ed by Nal was inhibited in a dose dependent 

n1anl埘 (Fig 2)． Vehicle did not affectthe contractile 

response． 
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Fi窖2． Effects illaIb矗锄 池 N’蚰 叫 Tetfor15血  

on tlIe Nal c1 II| ·L。 )p地dpj扫枷  itb． 删  
0啊缸rachlre irI Ile 咖 I l-ed I M叫·dependent 

l pi A：cⅢI血0I． B：P雌jllai蛐 l池 埘 m 

c0，01．0，05，alld 0 1 II玎 ·L．。)． C：n曲ⅪI蛐  

’ Tet I1．10，alld5o lI瑚 l·LI1)．D：R鼯Idts Ofthe 

a中et ll ± ． W ： W曲 ． n = 3 — 4 目蛔  

pi ， >0．05． <0．05． <0 01懈 coT 鲫 l ． 

The withdrawal contractu~ induced by Nal was 

also decreased in the ilemn obtained from Mor- 

dependent guinea pig predicated with Nim (5．10 mg‘ 

kg一 )or Tet(15，30 mg· 一 )1 h before killing 

(Fig 3)． 
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1、 1、 
NaI W  

l ra in 

以  
t t 
NaI W  

。
入 ． 

1、 1、 
NiI W  

’L W i~ rawal~ -ture／g 

C~ rol 

Nim 5 

Nira l(I 

I 15 

let30 

l 75± 0．18 

1．嘴 ±0．14c 

0．63±0． 

l_4l±0l2b 

0．82±0 16c 

啦 3． Effects o置Nh 叫 Tet衅 岫强h唧 t1 h bef帆  

Ⅻ l_咄 蛆 tlleNm (1 ·L ) 州  thm姗 I 
。0nt塌chlre irI tt ileum ob衄酬  I M肌 ·山 嘲曲 n 

l岫 pi ． A：Contro1． B：Pre缸残Im 池 N蛔  
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The Nal一 ec ta ed witl~ wal contracture in the 

ileum has been used as an indication of ~ ioid 

depmdenoe，since their actions in the enteric n~'vous 

system areth~ ghttOm cthoseinthe central rler~ou8 

system~1t In the present study
， when the naive 

L 

～ ～ 
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ileum incubated jn Kl'e~S solution 12011taining Mot 

withdrawal for 4 h，addition of Nal induced withdrawal 

c~ntracture． The withdrawal cOn ac was also 

induced by addition of Nal to the ileum obtained from 

guinea pig tl~ led chronically with Mor． These results 

r1 ’ 
TeetO other reports ‘‘。 

Studies have demonstraled that acute Mot 

administration reduces file Caz content，on the other 

hand，chronic Mor administration increases the C 

content in brain and during Nal—precipitated withdrawal 

the elevated C levels re{llills toward control 

values~ Such impogu,mt redistribution of Ca2 is 

prob~ly a key event for the neurod~mical and 

behavioral expressions of the Mor synar~ne． Ca2 ． 

channel blockers suppress．and C agomsts enhance 

some behavioral actions of Mot withdrawal 

syndromeL 1tle Dc pheral raechanisarts are alSO 

possible involved in this acdon． s_玎ce C channel 

binding sites have been identified in intesfinal smooth 

IIIIISCle，and veIapa1TIil cr衄 antagonize Caz induced 

contractures in intestinal smGoth muscle in vitrol ． In 

the ileum obtained from Mor-ae0endent guinea pigs， 

Caz antagonists could inI1ibit file Nal-precipitated 

thdrawal oon 岫 L ． Ttlese results indicated al1 

important 110le of C in the opioids dependence． 

Tet， a bis b删 Ⅱsc-q n0IifIe alkaloid derived 

矗砌 the Chinese medicinal I神 Stepho~ia tetrandra， 

is a putative Ca2 entry blocker． King et alt 

suggested that ret can inhibit L-tyl~ C channel 

activity by interacting at the benzothiazepine-binding 

sites of the C el1try blocker ~eceptor complex． 

Another study Jir~icatedthatTetinhibitedb01hT．and 

L-tyl~ calcium chartr~e1 currents． T0 oklrImowleage， 

however．no infom~a6on iS available 0n file effect of 

Tet on Mor dependence． W e engaged in studying this 

effect W e gave previously demonstrated that Tet 

suppressed some signs ofMot withdrawal sy~lmmein 

mice and rats The present study showed that Tet 

could inhibit the Nal—precipirated withdrawal c0n re 

i玎the naiveileum incubatedwithMot． WhenTetwas 

administered／n vivo toMor-a~endent guinea pigs，or 

when Tet was added in vitro to the ileum from Mor- 

dependent guinea-pigs，the Nal-lx~cipitated withdrawal 

c0n cnlI￡ WaS also significantly decreased in a dose．’ 

dependentⅡ r． Similar tO other study ， Nim 

alSO suppressed file withdrawal con cn ． These 

findings provide evidenceto supportthe唧 p ami- 

w诎 rawal effects of C antagonists and d 

irN bitory effects of C antagonists Oil opioid 

withdrawal syndrome． 

Taken together with previous observafiom ， our 

results indicate the inhibitory effect of Tet on Mot 

withdrawal re印ollse andits possiblethe~ 6c rolein 

opioid addictiOn． 

^∞ 肼  EDĜ 皿 Tb Ms a}正N Xin-Jjan 

(Shanghai Institute of Materia Medica， Chinese 

Academy of Sciences．Chim )for her skilledtedmical 

assistance． 
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粉防己碱对吗啡在离体豚鼠回肠中依赖性的作用 

V  乏 
， 圭全董，李 娜，曲春林， 

张开镐 

(滨州医学院药理教研室，滨州256603，中国) 

( 北京医科大学中国药物依赖性研究所， 

北京1(]o983，中国) 移 
关键词 钙通道阻滞剂；粉防己碱；尼奠地平；吗 

啡；阿片 ； 肠 

目的：研究粉防己碱(Tet)和尼莫地平(Nim)对吗 

啡在离体豚 鼠回肠中戒断性反应的影响 方法： 

戒断性收缩由纳洛酮(1“mol-LIJ)加入已在含吗 

啡(3Ⅱm0J·L )的37．5 oC Krebs液中孵育4 h的离 

体豚鼠回肠或加入从吗啡依赖豚鼠中取得的回肠 

引起． 结果：离体豚鼠回肠在含吗啡的 Krebs液 

中孵育4 h，给 Nim(0 01、0．05和 0．1,umol·LI1) 

或Tet(1、l0和 50~tmol-LI1)抑制其戒断性收缩． 

Nim和Tet体内或体外给药都能抑制吗啡依赖豚鼠 

离体回肠的戒断性收缩． 结论：钙拮抗剂 Nim和 

Tet抑制吗啡在离体豚鼠回肠的戒断性收缩． 
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