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棚 ：T0 observe atlenantive effects of agmatine on 

opiate desensitization and substance dependence． 

M圈口咖lDs：Guanosine 5 ．O．(3．[ s]“oniDh0s． 

pIlate)(【 S]G兀lP)binding and cellular cyclic Â口 

(cAMP)level were determined by mdioligand binding 

assay and mdioimmunoassay in NGl08_l5 cells． 

respectivdy． RESUI腮 ： Agmatine increased 

stimulative action of opioids ou l拍S 1GTTP binding by 

about 35％ an dinhibitory effects ofop ioids oil cellular 

cAMP concentration by about 114．3 ％ in NGl08_l5 

cells pretreated with opioids． On the other hand，it 

also inhibited cmlvIP over-shooting by 214．9 ％ of 

morphine substance dependent cells precipitated by 

naloxoue coraparedwith that of conlro1． 1tIese effects 

of agrqatine were antagonized by idazoxan in a 

concentration-dependent mann盯． C0NCI rs卫0N： 

Agmatine reversed the formative pIX~ ss of adaptation 

in cAMP signal tI~lsduction cascade． 

The essellC~ of toleiaace to and substance 

dependence on opioids is adaptation，which might oc~tll- 

in prereceptor， receptor， and p0sm ep【0r[ ． 
Desensitization， characterized by the redu~on of 
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responsiveness of opiate receptor／inhibitory G protein 

(Gi)system after acute or chronic opiate stimulation． 

and cycfic AM (cAIVIP)over-shooting after chronic 

opioid administrations have been considered as the 

molecular mechanisms underling opiate tolerance and 

substance dependence．respectively、 ． rn chemicals 

which inhibit the formative processes of desensitization 

and cAIVIP over-shooting might have abififies to 

antagonize opiatetoleia,tc~and substance dependence． 

Agmatine， an endogenous imidazoline receptor 

(I-R)ligand【 ，enhanced opiate analgesia and 

antagonized opioid tolerance and substance dependence 

in nfice and rats in vivo 7j
， andin guinea pigileum 

longit．dtna~smooth muscle in vitro LSJ
． On the other 

hand， Iati玎e inhibited nitric—oxide synthase by 

subsⅡate competitive ma衄 er and acfiv~ on of I-R． 

which was mhted t0 its inhibition of op iate tolerance 

and substance dependencet 
． 1tIe aim of the paper 

was to observe the effect of a~llatiue oil the 

desensitization of opiate receptor／Gt and substance 

dependence }larac Ded by cAIVIP over-shooting 

induced by preaeamaent with opioids in NGl08—15 

cel】s． 

A~enm The initial stock cultures of NG108．15 

cells were from ~aanghai Institute of Cell Biology， 

Chin~ Academy of Sciences． Fetal bovine senlrn 

(FBS) and Dulbecco’s modified Eagle’s medium 

(DMEM)were puchasedfromGibco BRL：l D． ． 

D-Pen~J—enkephalin(DPDPE)，forskolin，hypoxan． 

aline， aminopterin， thyr~cUne， Tris， edetic acid， 

egtazic acid and 1-methy1．3．isobutylxanthine(IBMX) 

were products of Sigma Co：morphine and idazoxan 

were purchased from Qin~ai Phatmace~cal Factory 
and from Rematch Biochemicals International， 

respectively． Guanosine 5 ．0一(3．1 S ithiotrghos． 
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phate) ([ s]~rrP， 50 88 PBq·tool ) and 

l H J (1．37 PBq‘rnol_。)we purchased from 

DuPont Co： antibody of cA VCRS the product of 

Department of Nuclear Medicine， Shanghai Second 

MedicalUniversity． 

Cell c~ltm'es The culture of NG108．15 cells 

was performedL10J
．
Briefly．the cellswere culturedin 

DMⅡ containing HAT (hypoxanthine 0 1 mmol’ 

L一 ．a~ninopterin 10 ／xmol·L一 ．and ~ymiaine 17 

Nnol·L )plUS 10％ FBS in humidified 10％ O32 

+90 ％ air 

[ S]Grl'P binding assay The cells cultured 
for 24 h were washed 3 [inll~s wi血 pl~sphate buffer 

(Naa 137mmol·L～，KCI 2．6mmol·L～，Na2HPO4 

10mmol·L～ ．KIt2PO4 1．8 mrllO1．L )and then 

harvestedwith 3ITlL ofthe buffer．and pelleted at4℃ 

at 1000 x g for 5 rain． Tbe penet was resuspe~ed 

wi血 l mLlysis buffer(Tris 5mmol·L_。．e&fic acid 

5 mmol·L～，egtazic acid 5 mlllO1．L-。，pH 7．4)． 

A』ter 5 rain in ice ba血． it was homogemzed by 

repeated aspirations with an insulin syringe for3吐rnes． 

The celllysatewas centr~ged at4℃ and at12 000x 

g for 30 mill and the pellet WaS resuspendexl in action 

buffer(Tris 50 mmol·L～，edetic acid 1 mino1．L～， 

Naa 100 mmol‘L～，and MgcI2 5 mmol’L～，pH 

7．4)onice． 

I抽SIGTIP binding was measured with a 

modification of血e assay ． 0m membrane protein 

(3—4／xg)WaSmixedwi血rea 0D buffer，GDP 30 

rno1．L and 35S]G1frP 7400 Bq in total volume of 
l00止 ． Tbe incubation was started by addition of 

membrane protein to the acd0n mixture and continued at 

30℃ for 60 mill Tbe reaction was terminated by 

randfilu~atrion血r0I】EhGF／Cfilters under vacuum and 

then counted in scintillation coektail． Nonspecitic 

binding was determined in the Dlesence of Gr】 5 

uIll0l · L一 and subsWaled 0Ⅲ mtal bound 

radioactivity． The results expressed as bound 

S]GrrP Nnol·g。。(protein)or％ of basic bi~tmg 

【(Bqin drug 一Bqinilons~ ctube)÷【Bqin 

basictube—Bqin nonspecific be)x1001 

DeseIls zad佃  In aCUte Ixetrea~nent test．吐le 

Cells cultured for 24 h and suspended in Dhospl~ e 

buffer were pretreated with nod al saline．D )FlE l 

Nnol’L～，and agrnafine(1 or 10 b~nol’L )+ 

D哦 (selective agomst of8 opiate receptor)at37℃ 

for 10 mill，respectively． In chronic pretrealment test， 

the cells cultured for 16 h wefe respectively pretreated 

with normal saline， morphine 100 儿m0l · L一 

(nonselective opiate receptor agomst)，and 岫 e10 

pffno1．L_。+ inol~hine for 8 h in the environment as 

mentioned． Af【erbein罟washedwithl：~aosphatebuffer， 

the cells premieredwere homogenized，and【 S JGTIP 

binding was determined． To observe the antagomstic 

effect ofidazoxan ollthe action of agma~ e，idazoxan 

WaS added into l~Ol-sphate buffer(acute pretreatment 

test)or culturing nl~ ul$1(chronic iwetreatment test)5 

rain priorto DPDPE ormorphine+agmatine 

cAⅧ assay NGl08．15 cells were pre． 

challenged with control medium (basic)．medium 

containingfc~-skolin10山n01·L_。+IBMX 5oo Ⅲl01· 

L (contro1)Or medium containing forskolin+IBMX 

+DPDPE 10 umo1．L_。at 37℃ for l0 rain． Tbe 

reactions woe terminated 、 血 ~erchloric acid 1 mol· 

L-。肌d Ileu廿ali捌  血 C 2 mol·L_。 舳 er 

centrif~gation at12 000x gfor 5rain．曲 supernatants 

were tltkl~n to measIITe the cA concenU~ation by 

radioir~nunoassay 11J． Tbe resulIs were expressed as 

％ ofbaSiC 0r contro1． 

I esensiti蹦d0n and substance dependence 

To test desensitization characterizexl by decrease in 

inhibitory effects of Opioids叩 cA concentration and 

the preventive effect of agrnatine onthe desensitization， 

the ceils cultured{哑 24 hwere )ec6 Ixetreated 

with normal saliIle， DPDPE 10 “啪 】·L—l， and 

agrnafine(1 orl0Nnol·L_。)+DPDI at 37℃ 衙 

10rain． After being washed with phosphate buffer， 

the cellswere stimulated with nx加 t0r agc~ist arldthe 

cellular cAⅣ level WaS dete~ ． T0 test substance 

depen~nee characterized by cA over-shooting，血e 

new mecdated cells respectively Netreated with 

normal saline， lilO~ ille 100 ~rnol·L一 and 

concentrations of agrnatine (1 or l0,~aol·L )+ 

morphine for 24 h in Ⅱ1e mvimnment as mentioned． 

After incubation，the cells were washed wi血 D Ⅱ̂ 

without H ，and then were challenged 血 naloxone 

100Nnol·L～ under culture conditions for l0 rain． 

After being washe~ with phosphate buffer．Ⅱ1e cellular 

cA P WaS determined． T0 0llsI ve the antagomsfic 

effect ofida~xan OI1the actions of a印na血 e+idazoxan 

WaS added 5rain priorto additionofagrnafine+DPDPE 

Or mm 曲e． 

Sta~ tieal ana】ysis Data were expressed as 

i± and O0加 ared by t-test． 
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RESUII1S 

DPDPE and morphine respectively stimulated 

si~rrp binding with G protein and inhibited the 

cellular c~dVIP concentrationinthe presence offorskolin 

in a ooncentralion—dependent nlarffler(Fig 1)． 

IIⅢ 

／．／f 
． 一 ． 

0 

Drugs／Ig!~mol· 

Fig1． s血呻l effects on[ s]GTI'IP 口d 

{A)aIId il 呻 枷 ons on c0noen 

(B)0f IDIPDPE c0)蚰d morphine【● )irI r,~ve 

NG1I)8．IS o巳Ⅱs． n=5tests． 

Pre~'eatrnent of NGl吣 一15 cells with DPDPe l 

,qtmo]· L at 37℃ for 10 rain induced a 

desensitization． shown as a decrease in stimulative 

action of DPDPE 0n l SlGTrP binding and in 

inhibitory effect On cellular cAM【P concentration． 

Agmatine inhibited the desensitization induced by acute 

or chronic pre~ ／ment with ooioi~ in a concentllKion． 

dependent n1anDer． When the celIs were pretreated 

with agn~tine+DPDPE．DPDPE1ostin partthe ability 

to induce desensitization． Agmatine 10 Ⅲ 01·L一‘ 

increased the stimulative e位 of Dl D1)E 0n 

S]GTrP binding by 35％ and inhibitory effect of 

DPDPE On cellular cAⅣIP concentration by ll4 3 ％ 

c0mparedwiththee ofDPDPE group(Tab1) 

'lab1． Efleets 0f a鲫 协Ie【 )肌 the decreasein 

蚶删】la 叫 [曲S]GTI'IP bi】删JIg and Tm inhibition O13 

dP c0ncenna10n of IDIPDPE 1 u瑚 I-LI1 Tm NG108-1S 

cells pre眦 叫 with IDIPDPE． ‘P<0．01 t 止 ． 

甲<0．o5， <0．o1 DIPDIPE． P<0．01 坪 1+ 

哪 E． 

Agn：agm ． Ida：idazoxan =tests 

Pretreatment ofthe cellswith n~rphinel00“m0l· 

L at 37 ℃ for 8 h also evoked a desensitization 

characterized by the decrease in stimulalive effect of 

n~rphine or DmPE 0Ⅱl S]GTrP binding． Ⅱ 

(95％ confidentli~ts)ofmorphine 4178，(3302— 

5869j m01．L-。J J in the test WaS increased by over 

2000tilues compared with that of normal saline l 1．5． 

(1．O一2．2 m0l·L )l(Tab 2)． 

'lab 2． Il恤 № ry effects 0f 1 on de口 in 

st Iuladon 0f DIPDPE 1Ⅲn0l·L一 叫 [ S]GTn'binding 
Tm NGII~·15 cells 曲  wnh 晰 ． <0．01 

《LIille．fP<0．01 t 晰  

Pretreatment of NGl08-15 cells with al~aittiDe 10 

gmol·L一 +morphine100 um0l_L一 for 8 hinduced 

an increase in stirnul~ive effect ofmorphine orDPDPE 

on【 S JGrrrP binding c0 叩ared withthee pretreated 

withmorphine alone(Fi 2， 3) Ⅱ)E0(95％ 

confident limitsj of mo~hine l l2．3，(8．9—16．8 

m0l-L j J obtained from thee pretreated with 

agmafine + morphine WaS decreased tremendously 

compared with山0se pretreated with morphine alone． 

The inhibitory effects of a哪 atine as mentioned 

above well~ antagonized by selective imidazoline 

receptor blocker ida∞xan． When the cells were 

苦E J̈ ，u吾 RJ 00 dl̂I《 
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Morphine Ig gmol·L。 

Fig2． Stmutlative efCgL~t ofmorphine on[ S]GTTP 

bind~lg in NG108-15 cells pretreated tlI saline 

(C)．morph~ 100I~mol·L c●)and agmafine加 

tmml·L +motph~ (x)for 8 h． n=5 tests． 

<0．05．[P<0．01 saline． 

pretreated with idazoxan + agmatine + DPDPE or 

morphine， the inhibitory effects of agmatine on 

desensifization induced bv pretreatment with DPDPE or 

mo rphinewere disa 崩Ⅱ甜 ，andthe abilities ofDPDPE 

or morphine t0 induce desensitization we／e restored 

【Fig 3)． 

M arpbine／Ig Drool·L 

Fig 3． I 1IlI Ilce ofidazo~m in theinbibitory effect 

of agmatinem  dasen~lizationto stimulativeIIclio~of 

mocptI血Ie on[五s]G玎P binding in NG108-15 cells 

pretreated "．villa mo rphine 100 ·L 【0 )． 

agnmfine加 IlmoI_L (●)．andidazoxan100 pmol· 

L．1+agnm ~ +morphine(x)for 8h． n=5tests． 

bp<0
．0s．cP<0．01懈 morphine． 

PretreatraentofNG108-15 cellswith morphine100 

tanol·L一 for 24 h evoked a 2．1-fold increase in 

cellular cAMP concenWation precipitated by naloxone 

(cAIV[P over-shooting)compared witl1 tl1at of control 

When the celIswere pretreated with agnlatine10~rnol· 

L一 +morphinefor 24 h．morphine completelylostthe 

ability t。 induce the cellular cAMP over-shooting 

However，the inhibitory effect of agnlatine on cAMP 

over．sheeting was antagonized by idazoxan in a 

manlier(Tab 3) 

Tab 3． Inhibitory effect ofAgram  cAMP ovl~g-shooang 

of Mor-~ pendent NG108-15 cells predpilmted by 

naloxone． cp<O．01 saline． rp <0．01 ts$ Mot． 

’P<0．05 Aglll+Mor． 

Dmg／wnol·L一 cAMP／％ of conlrol 

Normal saline 

M oq IIe100 

A 1 4-Mor100 

A 10+Met100 

Ida 0 1 4-Agm lO+M or100 

Io0±0 

286±1 

1艘 ±23 

9l±6】 

338±136L 

Agm：a~ atine；M0r：mo~hine；Ida ：idazoxan 

DISCUSS10N 

NGl08—15 cells are neuroblastoma x glioma hybrid 

cells on which there are many kinds of receptors and 

their corresponding signal transduetive systems， 

including 8 opiate receptor and l-R． 11 8 opiate 

receptors a coupled with G and can be selectively 

activated bv DPDPEl 
．  According to our 

unpublished resuIts and otherrepoiLs，I-R distributed on 

NGl08_l5 ceits is also G protein coupled receptorLH 
． 

but G protein coupled with I-R is neither Gi ilor ， 

might belong协 Gu o1"Gqfamily
． 

In the present test，acute or chronic pretrealment 

of NG108-15 cells with opioids induced a 

desensitization chaructefized by decrease in 

responsibility to opiate stimulative effects Oll 

L S JGTIP binding and inhiNtory actions on cellular 

cAMP concentration． Although the accurate boundary 

line and relationship among the desensitization，opiate 

tolerance and substance dependence are not fl1 v 

understood，there is no question that desensitizaton is 

thefwst step ofbiological adaptation andisthe basis of 

a series of pathophysiological changes in the formative 

process of opiate tolerance and substance depend— 

enceL ’ Agmatine inhibits the desensitization． 

拗 珊 Ⅲ m m 
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restores the opidid stimulative effect on[ S]GTTP Acta Fharmacol Sin1990；L9：564—9． 
binding and inhibitory actions Oil cellular cA ／̂IP 9 Li J，Li x，Pei G，Qin BY． Correlation b w。en 

concentration． The inhibitory effects of a~natine can inhibitions of m~ ine witt~awal and its nitric-oxide 

be antagonized bv selective I-R antagonist idazoxan． ynthase by agraatine Acta PII} Sinl999；20：375 

These results indicate that the inhibitory effects of 10 L
aw PY，Horn DS．Loll I-IH． Opiate c down- 

aormtine on desensitization are achieved by activation re
．~．1lation and desensitization in Ⅱ目Ir amom × glioma 

0f I—R． NG108-15 hybrid cells are two seporat~cellular adaptation 

The best es~bfished mdiecular adaptation to processe~ Mol Phammcol1983；24：413—24 

chronic drug exposure is up-regulation of the cAMP 11 Tian WN，DIlzic E， 洲 ， RC- 

pathway， a phenomenon fast discovered in cultured 
。 

NG108-15 cells and inter demonstrated in nellrol~ in Mol F'harmacol1993；45 ：524 31 ‘ 

reslxmse to repeated opiate administration[1]
．
In the 12 Cai YC，Ma L，Fail硎 ，Zhao J，Jiang LZ，Pei G． 

present 嘲 ． pretreamaent of NG108-15 cells with Activation ofN-methyl-D。aspam receptor attenuates acute 

morphinefor 24 hinducedan up-regulation of cAMP． 瑚p0 Ven麟 of 0pi0id receptors 

expressing as cAMP 。ver- 岫 precipitated by 13 ： B hH_ M 

n~oxofle’ Agmntme a~enuated the 0ver-shooting by Binding of H
- clonidine to I1-imidazollne sites in Ixwine 

activation ofI-Rin a concentration—dependent1TIKImel"． adrenal medullary membranes． Naunyn Sct~edebergs 

ot a
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印e丌de。 might be 恻 协 拓 协g。 “。 胍丁胺对阿片受体环腺苷
一 磷酸信号转导系统 

action on formative ly／ocess of adaptation in cAMP ’⋯ ⋯ 。。。’’⋯ ’一 H ’ ⋯ ⋯ ’ ’ ’呷 

signaltransduction ca ． 一 代偿适应的影响 h -)／ 
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关键词 胍丁胺；阿片受体；环腺苷一磷酸； 
‘  ‘ 。 ‘ 。 ～ f。-。 _’ ’’’ ’～  

鸟苷5 ．0一(3一硫三磷酸)；吗啡；咪唑克生；脑啡肽 

类；弗司扣林；放射免疫测定；放射配位体测定 

目的：观察胍丁胺对阿片类所致脱敏和物质依赖 

的作用．方法：分别用放射配体结合实验和放免 

法测定 [ s]．三磷鸟苷([ S]GTrP)结台量和环 

腺苷一磷酸(cAMP)浓度． 结果：在经阿片类药物 

预处理的NG108．15细胞实验中，胍丁胺使阿片类 

药物刺激 [ s]c rP结合作用增强35％；使阿片 

类药物对cAI~'IP抑制作用增强 l14．3％；使纳洛酮 

引起的吗啡物质依赖细胞 cAMP超射幅度和对照 

组相比减小 214．9％． 胍丁胺的上述作用均可被 

咪唑克生浓度依赖性阻断． 结论：胍丁胺通过激 

活眯唑啉受体阻止 cAMP信号转导通路代偿适应 

过程的形成 

(责任编辑 刘俊娥) 
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