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棚 ：To observe effect of agrr~tine(Agm)on 
tolerance to and substance dependence on 

morphine(Mor)in gIliIl pig ileum longitudinal 
mu~le(GP删 )． M Il10Ds：The experi 
ment was performed in electric field stimulafian 

(Ⅱ )test／n v／tro． R】喽：UU S：Mor inhibited 
twitch contractions of G 匝M induced by E 

lI =l4Jo(107—182)nnlo1．LI1 J． Ineuba- 
tion of GPⅡM with Mor 27O mnol·LI1 for 8 h 

evoked a 37．fold increase in IC∞ of Mot 

(tolerance) and a contractile response to 
naloxone(M ，substance dependence)． W} 
the preparations were coineubated with Mor+Nal 

and Mor+Agm，Mor lost the ability to induce 

tohHulce and inhibited the eontrnctile resporrs~ 

of the preparations to Nal by 90 ％ and 75 ％ ． 

respectively． ，I11ese effects of Agm could be 

almost completely antagonized by idazoxan． 

0叫 (1 】̂sl0N： Agm prevented the develop— 

ment oftolerancetoand su~tanee&pendence on 

Mor in G LM ／n mk~-o by activation of 

inadazoline receptors． 

Tolerance and dependenc e induced by 

opioids mBde 19．1ot oftroub les intherapeutics and 

sociology for a long time． More and illore 

attention8 have been tothefieldtofmdtheir 

mechanism． The diversity of drug types and 

end ogenous biological substances caDab1e of 

attel1l rlg or promoting opiate tolerance and 

depe ndence suggests that the telerance an d 

dependence caII be modulated at multirae sites 

involving a variety ofnc urotransmittersL 一 ． 

Agmatinc (Agm)is mee~y considered as 

㈣ toA蚍 PmfU ，m Fan 86-10-68214}077，口 666C6 

Faa 86-10-60214~r7． E-marlQ嘶 @ ．hral 

Nowin ∞ Insa,w~ofCywbidogy，a 椭 of＆ 
200031，Olina 

Reeelved 1997·10-10 Aeeepted 199~07-14 

an endogenous ligand of imi dazo~ e receptors 

(I-R) and widely distributed in mammalian 
tissuesL 

． Agm enhanced morphine (Mor) 
analgesia and inhibited tolerance to Mort ． 0n 

the other hand， according to our~ published 

results， Agm also had weak analgesia and 

inhibited the devdopment of substance 

depend ence． n aim of the paper was to 

observetheinhibitory effects ofAgm ontolerance 

to and depe ndence on Mor in Jinea pig ileum 

longitudinalⅫ 8cle (GPILM) in vitro and 
analyze its possible mceptor mechanism l咖  

selective I-R antagonist idazoxan(Ida)． 

M【A．I1团UALS AND 匝 H0l璐  

Guinea p ( ：88)，苦，welsi~ 238 g 
±5 26 g．were obtaJ／lL~l from Animal Center of 

Academy of Military Medical Sciences 

(Certificate№ 01—3041)． Agm and yohimbinc 

were purchased from Sigma Co． Ida and 5一 

hyd 刚r ptamil1e (5一Hr) were products of 
Research Biocbemicals Internationa1． and 

clonidinc was product of a1a PhaI／／laceu． 

tical Factory． Choline ehloride was rmrehased 

from the 1hird Chemical Reagent Plant of 

Beijing． a1 cals and uo08e for preparation 
of Ringer's solution were purchased from Beijing 
Sh~ ,shuan Chemical Reagent P1ant． 

Guinea pigs were fasted for at least 12 h 

before experiment． They were killed by a blow 

on the neck． A 12-clll segment ofileum(10 cm 
proximal to c~ull1) was excised and kept in 

Ringer's solution of the following composition in 

mmol·L_ ：NaC1 154，KCl 5．66，caCl，2．54， 

gluo08e 2．77， №HCo3 5．95， and choline 
chloride O．002． The longitudinal muscle with 

attachedmyenteric plexus wasseparated[ 
． Ttre 

strips were mounted in a lO-mL t~sLle bath 

con~ mng 5 mLofRinger's solution at 37 oC and 

bubbled with 95 ％ O2 + 5 ％ CO2． The 

preparations were allowed to equilibrate for 1 h 

under O．5 g of tension． Electric field stinmla— 

fian (EFS)of the preparations wa。performed 
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with aIl eleetrie stimtdator(SEN_7lo3，Nihon 

Kohden Kogyo Co，Japan)through 2 parallel 
platinum electrodes，using repeated pulses of100 

V．5 rrIs．and 0．15}{z． 1he twitch contractions 

of the preparations Were recorded with a 2一pen 

balance 1L~eordel"through a tension [rarl~Ilcer． 

For each experiment at least 5 guinea pig8 Wel'e 
used． 

After 1 h of equilibration，the preparations 

VCel-e stimulated llIltil a steady amplitude was 

obtained． Mot．elonidine．or 5一HT was then 

added to the bath increasing concentrations to 

observe their effects On the twitches induced by 

EFS Routinly，5 to 6 concentrations in 3 to 5． 

fold steps were applled at a 20-min iTl'~erva1． 

nIe concentrations to inhibit or eitare one-half 

the marlrml amplitude of the twitch contractions 

(IcsoOrEDso)wasdetermined by Bliss program． 

The preparations Were then treated by 

incubation with normal saline(NS)，Mor 270 
nmol·L一 ．5一HT 125 niT~l·L一 ．or Nor+ 

5一}rr． 11le preparations Were washed with 

Ringer's SOludon containing the same 

o0 centra orls of the d】m犟 鹅 mentioned above 

every15mill Over a pe~od of 8 h． Atthe end of 

incubation， the tissues Were stimulated as 

previously de~eribed until a steady c0Ⅱt阳ctjle 

amplitude was obtained． The rec0veries of the 

contl'aetile responses to EFS were over 80 ％ or 

better compa~ with those before the incubation． 

The IC5o were then redetermined while 

mainta~ the concentrations of Mor．5一m’．or 
Mor+5．HrintheinedJa． 

To ／t,~SeflS the antagoni~tieal effects of 

naloxone( )or Agm on the development of 

tolerance to Mor，pairs of ileum Were suspended 
i12 seDarated baths． After the IC5o of Mot had 

been determined， the preparations in different 

bathsWereincubated with Mor 270 nmol-LI1+ 

NS(contro1)，Mor+ 100 nmol-L_。，and 

Mor+A舯 0．1 or l ·L h  8 h． During 

the period of iilcllbolJon，the preparations Were 

washed every 15 rain with Ringer's solution 

containing the 81~ne concentrations of Mor．NaI． 

or Agrn as mentioned obove． IC5o of tdor w珊 

ledetermined． T0 ob~el'Vetheinhibitory effect of 

Ida on the effect ofAgm，the control preparations 

Wereincubated withtdor and伽 as mentioned 
above，andthoseintest group'were donenot only 

witII M017 and n but also with Ida 10 or 100 

nⅡl01．L～ ． After 8-h incubation．ICso of tdor 

was redetemained． 

At the end of each experiment．the tolerant 

preparations Were tested for the presence of 

substance dependenee by adding M  55 · 

LI1 to media to elieit a contractile response． To 

perform a rational eompaiision between the 

preparations， the contractile amplitudes of the 

preparationsindueedby Were expressed as％ 

ofthoseinduced hvKCl 30 nmaol-L_。． 

S乜Itis6cal analyst~ Data w expressed 

as ± and analyzed with f test． 

REsI】II1S 

EF indueed twitch contractions of GHUu 

which Were inhibited by Mor or elonidine．and 

enhanced by 5一HT obviously． Yohimbine and 

Nal antagonized the inhibitory effects of elonidine 

and Mor． In contrast to elonidine and Mot． 

Agm had no effect On the twitch contractions 

( =5．P >0．05)． It did not influence the 

innbitory 如 ts of Mor and elonidine on the 

contrac ons(Fig 1)． 

： 5 ： 

⋯  
： 口 口 u 口 u D 口 ： 

1一 h 帅 胡_咄  蛐  (0) A昙 (口 ) 
∞ ∞nh删 k m 岬  q 删 协 幽 鲥 c 洲  

鲥咀 ． a叩 +yn曲曲 l0(● )， 

d衄‘曲 + 口埘雎 l加 nm ·L一 (x)． 

月=5 阻 — 一 ± ． <0．01 w d口∞‘曲 ． 

Inalba石0ⅡofGP田 w NSfor 8 h had no 

effect on Ic50 of Mor(n=3，P >0．05) 
c0mI删 witIIthose before ineubation( 1)． 
However，incubation 0fthe preparatiom witIIMor 

indueed a decreaseintheinhibitory effect ofMor 

and elonidiI3e(Fig 2)，and inc in 0f 
Mor and donidine respectively by 37(T抽 1) 
and 20times【fmm 0．09(0．07一O．12)to 1．79 

神 ∞ ∞ 罩； 伸 ， 

一菩罾 簧—口．d邑 Î 薹王  
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1-hnI-m  Of∞．m口ll删∞神 血驿 ∞Mm"1 · concentration．dependentⅡla【lTIer(Fig 3) 
。 i嘲 Pi ． j±s．‘P>O．惦，‘P《0．01憎 nor- 

Ic5 nmol-L一 (95％ eorlfidence limits) 

D ‘m ·LI1 n Bef~e After 。 

Hrea￡ ptet~vamnent 

隅  

Mot0．27 

i',lal 0 1+ 0 27 

A 0．1+ 0．27 

A 1．0+ 0．27 

Ida0 01+A 0．1 

+Mot0．27 

Ida0 1+衄m 0．1 
+Igor 0．27 

0 27 

+5一HT0．125 

3 421 

6 156 

6 128 

6 1剪 

6 13o 

312一鹕  

125—196 

100—1∞ 

101—147 

102—166 

360 f273—475) 0．85 

5864(4814—7141)37．59 

143(113—181)。 1．12 

244(194—3O6) 1．89 

142 f1l1—183) 1．09 

5 102(81—127) 2201(1791一 ) 21．68 

5 1加 (107—1 )5433(4469—66O6) 38 81 

10 227(176—291)1081(841—1391) 4．76 

．一 

一  

O 1．0 1-5 2．0 2_5 3．0 3．5 4,0 4．5 

Morphine／Ignmol· 

2． 1~aueaee ofinmbefioa神  (0)l Mor 270 

mnol·L。 (●)，mdA lO．1(x】or1(口)Ilm0I·L-】 
+Met for 8 h M et圳  ry 舶噬归山 r髑p啷 e 

ofG玎 toelech'k fiek]Ctnmlr,tton．H=6 血 ∞ 

p ． ± ． >O．惦 。 《O．惦 ， 《0．01 竹 ． 

(1．39—2．32)mm1．L～， =6 J compared 
tll those before ina xI ． On the other 

hand．the treatment enhall(~d response of GP】工M 

to 5．I-IT and ED value of 5．Hr was decreased 

by >76％ l from l16．8 (98．4—137．5)to 

28．3(20．1—39．6)nmol·L～， =6J． 
Colnc~ on th Mor+Nal orMor+Agm 

prevented the development of tolerance to Mor 

andIc50 ofMorhad no significant cb (P> 

O．(巧，n=6)c0I叩8red with that of incubation 

withNS( 1，Fig 2)． 11le inhibitory effect 
of Agm on the tolerant development indueed by 

ineubation with Mor wa$antagonized by Ida in a 

0 1_o 1．5 2,0 2．5 3,o 3．5 4：0 4．5 

Mol~hinot I口nmol-L 

3． Du锄越 of∞ 印b嗣tl胁 of prepa啊由 峭 with 

(0)，Ha加 c●】．or100(x)珊 I·L +A l1Ilm0I 
· L。 + Mot 270 皿血0I·L。 f 8 h oB Mot 如 蛐 of 

colm'a~ e Rspomes of GPHJ'd[ to electro 删  

鲥血 I嘣∞． =5毋d嘲 Pi ．j± - P《0．01憎 ． 

Coincubation ofthe preparations with Mor+ 

Am + Ida in the sa】11e concentrations induced 

39．fold irlcl 8e in IC50 ofMor 198 those ineub~ed 

witllMor and alone(T 1)． 
Incubafion of GPⅡM with Mor increased 

their responses to excitatory effect of 5．Hr． 

However，coincubation of the tissues with Mor 

and 5·FIT resultedindecreased respose ofGPILM 

to 5·FIT． ED 0f 5·FIT wa8 increased to over 

100times(Fig 4)． 

0 1 2 3 4 5 

晰 ， m ．L_1 

4． Du锄越 0f∞h  ，蜘 0f— 印姐 岫 神  

(0 )．Mot270珊 I·L 【●】．mdMot+5-1RTl2s珊 I 

·L。 (×)far 8 h oB 5-1RT 瞄 札 of ctarat：tl~ 
r瞄 峭 0fq 删  幽  删 醴I曲 由 ． =6 

哪 p ． ±s．‘P >O．惦 l‘P 《0．01 憎 ． 

Underthe sam  condition．the coincubation 

(e葛譬 善 I u!一 、 星五一量  

L盍 

lq■ 1I暑矗 S 术、 宴日，z 

互-譬 1I暑矗S 术、̂ l2-墨击 
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could also induced a tolerance to M ．but the 

degreeWaSmuchlighterthanthatincubatedwith 

Mor alOne(Fig 5)． 

。 

● · 

c b ‘ 

5． hⅡI脚 0f伽 哪 b日如 0f pI印 舡埘 幡 神 1Ng 

f0 J．胛 WIlhMor铘 +5-1tTl25珊d·L。。(●) "8h 
on№ “ m  0f∞呻 m衄 e r惜p0啉 0fG玛LM b 

elee~e 6dd ● ． 月=6粤蛔  黟． ± ． 

P 《0．惦 。‘P《0．01 W ． 

Incul~tion with Mor under the saIl1e 

condition indllced substance dependence of 

G舢 characI ed bv their contractile response 

t0 Nal( nlb 2)． ese regIl】ts w骶 consistent 

with those reported ea~tie~7J． G~ineubafion of 

GPⅢM with Mor+Nal or Mor+蛔 n prevented 
the development of the substance dependence 

characterized bythe deel~easein amplitude ofthe 

contraction indueed by Na1． e inhibitory 

effect of w鼬 antagonized by Ida． 0n the 
otherhand。eoincul~fion ofG舢 wim Mor 4-5． 

tit indueed a mixed tolerance to Mor and 5．Hr 

and at the same tilne．it evoeked a significant 

dec ease in contractive ampllm& of the 

plq 0珊 induced by Nal (P<0．01， 
= 5)． 。 

"lr~b 2． 口 r曲 0f 蚰 舶 l删 e—p啷 e 0fG玛LM b 

地 I删 55．I田 ·L～ ． ^=6霉 p ． ± ． 

cp 《0．01 l冒 hh ． 

DI1 ／F‘ ‘L 
％ 叫 c0m ∞  

reducedh Ka 31) ·L 

№ 0．27 

M  0．1+M 0．27 

A胛 1+№ 0．27 

0．1+A舯 1+№ O．27 

Mof0．27+5-Hr0．125 

75．3±5．6 

6．3±4．6c 

13．5±5．9 

89．4±19．8 

17．4±1．酽 

Many resea d1eI8 llse guinea pig ileum ／n 

~／tro aS amodelto studythemechlt／lism ofopiate 

tderltglee and sul~tance dependence． and the 

mechanism of effects of dn Oil the tolerance 

and substance dependence． On the other hand， 

it has been reported that咖 ，an endogenous 
li犟nd of I-R，exists in gastrointestinal tract with 

the hightest concentration c0Ⅱl口∞ed with other 

tissuesL and I-R agonist regulated many 

矗m 0ns of gastrointestinal tractL 10J． So 

GP】LM is chosen as a model to observe the 

inhibitory effect of咖 on tolenmce to and 

substance~ n~1ence oil Mor． 
In current study．both Mor and clonidiile 

inhibit the twitch contractions of naive GP】LM 

indueed byⅡ ，Maich could be aIl zed by 
N and y~himbine．respectively． In contrast to 

clonidine and Mor， has nO significant effect 

on the twitch contractions and dose Ilot influence 

theinhibitory effects ofMor and cl~fidine onthe 

contractions． Our unpolished results show that 

n(0．Ol—l∞O ·L )COIl not compefi． 
fively inhibit the binding of H．Nal with opiate 

receptors in cell me~ me pIel 0珊 of rat 

forebraln． These resultsindieatethat蛔 n 
not diIecfly interact with opiate receptors and∞． 

~lrenoeeptom on the preparations． 

Intuition of GP】LM with Mor induces an 

obvious toleaulce not only to Mor but also to 

eloni~ne． and sul~tanee dependence on Mor． 

Although Agrn has nO action on opiate reeeptom 

as tilth[ioned above．it prevents the development 

of tolerance to and sul~tance dependence on 

Mor． 1t1e preventive effect of n COIl be 

a|1t斟 zed by selective I-R antagonist Ida． 
These ~esults jndleate that the meeNmi~ of 

inhibitory effects of咖 Oil the devel~ nt of 
tolel~meeto and substance dependence OnMorin 

G刚  Phl be related to妇 influence Oil the 

opiate post-receptor mechanism by acti n of 
I-R． 皿le data st~ gly suppott~ the 

compensatory hypememitive theory⋯ to be used 

to explain the meeb~mlsm of develol~ ent of 

tolerance to and sul~tanee dependence on 

oploids． 

Morinhibitsthe release of~eetyleholine and 

the twitch contr~tiom induced by EFS bv 

activation of opiate receptors Oil p~esynaptic 

membrane of myenteric D1％us of GPⅡM ． 

晖 r_L 叶 。 

薯̂ 2  害．d邑 ，‘_『 童  qu— 
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How&cer． 5一}rr stimulates 山e release of 

acetylcholine and enhances山e amplitude of山e 

twitch contractions by activation of 5一}rr 

receptor,on presynaptie membrane of myenteric 
pleX'll80 ． After ineubation of a ，IIM witIl 

l~Ior．the excitatory effect of 5一}rr on conlractile 

response of GPIU t0 EFS is enhanced． 

Howe'cer．after coincubation wi山 Mor and 5一}rr． 

the degree of tolel-alice to and substance 

dependence on MOr is inhibited significandy． 

ahhou bo山 0f山em still exist． n1ese results 

suggest that the formative processes of tolerance 

to and substance dependence Moon Or result from 

functional changes of not only opiate system but 

alSO 5．}rr system in山e ellrrent experiment． 

In conelusion，恸 prevents the develop- 

ir~ent of tolerance to and substance dependence on 

l~Iorin山etest b、r activation ofI-R． 
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胍丁胺体外抑制豚鼠回肠的吗啡耐受和依赖 

， 装 籼 益 1鹗 
(军事医学科学院毒物药物研究所，北京 100850，中国) 

关键词 丛 ；毡翅酎堡 ；阿片类有关的 
紊乱 ；回肠；吗啡；咪唑克生 ；纳洛酮；可乐定； 

育亨宾；血 蚴 表硬 
目的：观察胍丁胺对吗啡耐受和物质依赖豚鼠回 

肠纵肌(GPⅡM)的作用 ． 方法：本实验在离体电 

场刺激实验中进行 ． 结果 ：吗啡抑制 E 引起的 

GPII31收缩【Ic50：1417(107—182)nⅡd·L。。]． 用 

吗啡 270 nmol-LI1与 GPII31温浴使吗啡 Ic50增大 

37倍(耐受)，对纳络酮发生收缩反应(物质依赖)． 

分别用吗啡加纳络酮和吗啡加胍丁胺与 GPII31温 

浴使吗啡失去此致耐受作用，使标本对纳络酮收 

缩反应幅度分别减少了 90％和 75％． 胍丁胺的 

这些作用几乎可被眯唑克生完全阻断 ． 结论：胍 

丁胺通过激活眯唑啉受体抑制离体 GPII31对 吗啡 

耐受和物质依赖的形成过程 ． 

维普资讯 http://www.cqvip.com 
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