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Cannabinoid receptor antagonist SR141716A decreases operant 

ethan ol self administration in rats exposed to ethan ol-vapor 
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adInir血 ；龃Ⅲm。 INTRODUCTION 

binoid reo~ptors：sR141716A 

AIM ：To studyfire potentialmlc of dependeI】ce stal2．1s 

on CB1．mediated bJockadc of ethanoI self-adm／n／sWa． 

tion． M叮n10DS：W ex,qmii~ the effects of the 

cannabinoid~ gonist sRl41716A (0，0．03，0．3， 

and 3卿 g)on opel~t ethanol(10％ v／v)self- 

adndⅡ 曲 n0n in ina]e Wistar ires that were made 

ethanol-~ t by chrollic (14 d)e．y．posure to 
ethanol valmr-chambers or exposed to air in identical 

vapor challlbl~ ． RF~ULTS： Dependent all删 s 

responded nlc for ethanol than did air con m31 

nondomndant mrs． 1tle aeuto administration of a 3 

mg／kg dose of SR141716A almost suppress~ ethanol 

seif-administmtion on／y in ethanol dependent aninmlg． 

However，operan t responses for food were not affected 

by the administration of SR141716A． o0I CÎ I- 

S卫0N：These l-esllIts filrther sI|仰叽 that cmnabinoid 

CBl receptor blockade may have a potential utility for 

thetreal~aent of alcoholism． 
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Converging lines of evidence suggest that 

cannabinoid CB1 receptors not only mediate the 

reinforcing propei~es ofthe psy~ veonnstiments of 

marijtma~ J，but also modulate eral l~ural circuits 

involved in reinforcem~t，inc!uding those using the 

neurowansmiRers de．mine，GABA，o~oid peptides， 

and cortiontrupin-m／ easing factor． Thus，cmnabinoid 

CB1 receptor activation 1)increases the activity of 

d口 虹曲e c cells of the v朗血al togman tal 猢 ， 

resulting in enhanced dopam~ release in the nuclct~s 

aocumbens[1—3J：2)blocks lleu．rollal GABA uptake in 

the basal Ilglia ；3)modulatP~ the sy~ ms of 

cndo ganous opioid transmitters in the c,alldate-putamen 

and fire 0araventricul~ nueletts of fire hypothala- 

mus[6-8 ：and 4)affects the release of corticotrupin 

m／easingfhcl0r in the hypothalamus and the central 

a~ygdala(9,10J
．
n talc of the endogenous canl~． 

binoid system in reward induced by abused drugs is 

fumlersuppoi'tl~dby human g∞甜cs studiesin which a 

particular hornozygosity for the 5≥ alleles of a 

microsatellito po lyrno~hism ofCBI recep gane was 

found to be associated wim specific types of drug 

deDenderl0eLuJ and with significara alterations in the 

P300 event．relatedix~entialL圪J．similarto吐10sefound 

in alcoho~cs and sops of alcoholics~ J． 1tlese 

m'urobiological features support a i-ole of the 

endogenous cannabinoid system in reward processing 

and open a new fieldforthe development ofpo tential 

theraponac sWatogiesforthe trea／m~t of addiction ． 

Among the different drugs of abuse，ethanol has 

been considered for a cannabinoid receptor-based 

therapy． In fact，ethano1 and cannabis constitute one 
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0f most frequently found ass~ ons of drugs in 

human addictsL and the neurobiologlcal substrates of 

alco ho l and cannabinoid dependence exhibits marked 

silni]arities． As all example．chronic exot~ureto both 

classes of drugs resulted in the s ．ne neuroadalxionsin 

bothmeseI】c印babcdepammergic cells p~ectingtothe 
nucleus accumbens(14—1 and arnygdalar corticotropin

．  

rcleasingfactor neurons~10,17]
． Ⅱ1e recent development 

of a selective cannabinoid CB1 re~ptor antagonistL 

has allowed the examination of the effects of( 1 

receptor blockade in animal models of alcohol intake． 

1hese studies have shown that( caun abinoid receptor 

blockade reduces ethanol intake in mice and in bo th 

nonllal and ethanol preferring sP rats(19—21】 

Supporting these findings，CB1 eannabinoid re~ptor 

stimulation was found to increase motivation for the 

intake of ethanolinrotsC · 
．
However．there a no 

sRulies add sing the contribution of the ethanol- 

dep~ oe status to the ( cammbino id receptor 

blockade-induced suppression of ethanol intake． 

is a very important issue．sin∞ it is well established 

that ethanol seIf-administration is maintained in bo th 

humans and ILrl~ s not only for iIs euohorigenic 

effects．but alsoto avoidor rE e negativewithdrawal 

symptomatologyC24一∞ 

Inthe Dfes锄t studywe examined the effects ofthe 

indu~on ofalcohol dependence onthe effectiveness of 

the cannabinoid rec~tor antagonist SR141716A 【Ⅳ_ 

pipeddino-5-(~ehoropheny1)一1一(2，4-dichloropheny1)- 

Animals Male Wistar rats from Charles River 

laboratories(Hollister，Califomia，USA)，weighing 

250 g npoll arrival，and(600±72)g at the end of 

testing，were used for ethanol seIf-adminislration and 

food reinfomement studies． 1he rats咖 housed 2 

per cagewith food and water avallable 肪 (except 

for limited a0 to eitherfood 0rwater asIequired)． 

LightsⅥ on a 12／12 h t~ht／dark cycle with lights 
on at6：00∞ ． All proceduresInetthe guideii~s of 

the Natieaufl Institutes ofI-lealth (US A)detailed in the 

GuidefortheCare andUse ofLaboratoryAnimzl~． 

Drugs sRl417l6A 【N—piperidino-5-(4-choro- 

pheny1)一1-(2，4-dichloropheny1)-4-methyl-pyrazole-3- 

carhoxmriideJ was obtained ~1ough SANOFI Research， 

Montpellier，France． It was freshly prepared on each 

expedmental dayin avehicle solution(5％ Tween 80． 

5％ pmpylenglycol，90％ saline 0 9％，v／v)，and 

．miected ip 60 min before ~sting ethanol seIf- 

administration or food reinforcement． 

Ethanol seIf-administration Rats were tl'aln- 

ed leVel"prl~s for ethanol using a variation of the 

sweetened solution fading procedure developed by 

Samson et al “ Forthefirstthree days ofwaining． 

rats were restricted to 2 h of wares per day and we佗 

placed in the operant d1锄 bers for 30 rain wherein 

responses onthe one ex啪 (Iedlevel resultedin delivery 

of a 2％ saccharin solution． Water was again made 

freely available．and a11i~ sⅥ忧 tested another 4 d 

with responses on a single lever resulting in 5％ 

e~aanol／0 2 ％ saccharin sointion． Ⅱ1e active leVelr 

was alterna~d be een IeR and fight throughout!this 

ini6ul u'alning phase 1o minimize positional biases． 

Forthe rest of the training．as well as during testing． 

1xxhleverswere extended duringthe sessions．wi th one 

of the levers producing ethanol／saccharin sointion and 

the oⅡl盯 producing water． ．n1e position of the 

ethenol／seccharin wa ter drinking cups remained 

constant； however， the levers that pax~ce these 

solutions we re alternated between left and riglat Oil 

consecutive days． Over the next 15 days， ethanol 

concentrations wel己 gradually raised from 5％ to 

l0 ％ ．andthe saccharinwas gr~anlly eliInin砷耐 from 

the solufion RatsⅥ哪 allowed to respond for the 

final solution of10％ ethanol(with no saccharin)for 

2 wkun til stable respondingwas achieved ． 

1he alti~ s wel己then divided into 2 groups and 

e．．xposedto either ethanol vapor or airfor 2wk prior 

the retest~ in the唧∞ n boxes，using previonsly 
described methods 26J

． Concentrations of the ethanol 

vapor were adjusted in order to achieve target blood 

alcohollevels of150—2OO nag per 100 mL plasma． 
These rats were then used in a study examining the 

effects ofintm-mnygdalamusdn~l(GABA-A receptor 

agonist)administration on o mt responding during 

ethanol withdrawal (See details in reference【26 J)． 

All rats received 3 centralIn{ections of nmscimol and 2 

saline，each separa唧 byfour days of additional ap0r 

(ethanol or air)exposure．Following this experiment， 

the rats continued receive daily 30一min sessions in 

the O 珈 1t boxes where 10 ％ ethanol and water 
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made available． n】e arI 】als were kept on this 

schedule durin~ three weeks to investigation of 

cannabinoid receptor antagonist effects． T0 山is end． 

each rat received SR141716A 0，0．0,3，0．3，or 3m 

l[gin a Latin·square design with te~ts separated byfour 

days． 1l days before and after，drugs probes 

used for baseline and recovery tests． respectively． 

Data analyzed ~ tely for air． ld ethanol 

v叩0r．exl'0sed卸 ，using two-way within-subjects 

analysis of variance with the fhd_傩 testing session 

(baseline， sR141716A injecli~， reeove~) and 
SR141716A dose． Subsequent individual Ⅱlean 

c0nIDaris0ns were conducted wim the Newman．Keuls a 

posteriori test． 

IF0od re．Ⅱdl0rO哪 ent A septtrate group of rats 

w trainedtoleverpressfor删 (45mgfood pellet； 

Bjo-Servo，Frenchtown，New Jersey，uSA)on a 

fixed-ratio1(FR1)schedule ofreinfercement andfood 

res碰cted to 20 g chow／rat D日 day． Once stable 

responding was achieved． 1ima1s we 虹aiD。d to 

acquire a FR5． 血 ．out 2 min， schedule of food 

reinf~ t． were kept on food restriction for 

the rest of the experiment
．

(20 g chow／day，plus the 

food earned duri~ the oD翻加 t session)． Wi~en a 

stable baseline was achieved． they we∞ used for 

咖 由 n窖 the effects of acIltc adminis~ation of 

SIU4l716A． Tb this end．the 如 珊Ils received ip 

injections of either vehicle 0r 山e CB】 Ie删咖  

antagonist(O，O．03，O．3，3 mg／k~)in a Latin·square 

designflt~lion．eiUher 60Ⅱ1in of 5 mill before吐le test 

session． Baseline sessions int,~ between 

testing sessions for assessing carry0Ver effects． 

REslI1 

AniⅡIals exposed to eiuher air(Fig 1)or ethanol 

(Fig 2)chambers exhibited a preference for d lno丑 

ov~l-water．suggestingthat ethanol was estaNished as a 

reinforcer before vap0r expc IⅡe． H w 盯，animals 

with a hism~ of ethanol de 咀dImce(those exposed to 

ethanol va chambers)Iesp0砌 r黼 than air- 

exD0sed ones． ．I1 acute administration of S王u41716A 

3mg／kg decreased Ol~rant re叩0nsesfor e血 10l(Fig 

2A)in mals with a history of ethanol dependence 

[F鸭_15)=7．3，P<0 01]but notin a exp0sed(Rg 

1A)nondependem animus lF(3．12)=0．05，P = 

O．E蛾]． There were 11o a州 over effects．since the 

anima1s resumed ethanol Self-a~ nistration normally on 

the day after testing wjm Sill41716A． Rocovery 

valuesforthe~ l-dependent aairaalswere(x± )： 

1)vehicle：29．5±17．9；2)SR141716A (0．03 rag／ 

】(g)：28．7±16．6；3)SR141716A (0．3 rag／】(g)： 

36．6±lI．8；4)SR141716A (3Ⅱ喀／kg)：船．8± 

22．7． Operant Iesp∞s for water were not affected 

by SRl417l6A in both n~ pendem l F(3．12)=0．28， 

P=0．83J and ethanol dependentrats lF(3 15)；0．84， 

P=0．49 J(Fig 1B，2B)． ，tbe 
administration of tbe cannabinoid antagonist did not 

affe~operant sD吨s瞄forfood，neiuherwhen injeeted 

60m．mpriorto山e也咖 session(T曲 1)，n0rwhenit 

was delivered 5 Ⅱ1in before 山e session r Data not 

shown)． 

SRI41716A+Ⅲ售r 

啦 !． 碰 of the c Ieoep哳 龇【岫和mst 

~ 41716A c0， 0．03，0．3 m 3 Iq吕，l嗥)on 0p 呲 

埋s．，0删ljII叠￡叮 l0％ bmoI朝 m叫 cA)∞ 柑  

(B)，iIl a 捌 ∞．∞玎tiII删 墙 re．m如北删 t 

c FR1) l一，dule a 臼 幛ed n啊ldep豇ld眦 胁 ． 
sR141716A w罄 舡h ．田is删 60 m'm 恤 tl螬 

啪塔et 0fthe证sIiIlg se 衄 ． ±s． 

The pIes∞t study~x)llflillls previous observations 

of tbe effectiveness of cannabinoid CB1 receptor 

blockadein decreasmg ethanol preference and／or self- 

_0§ J0 E；Z 
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SR141716A，m kg 

Fig 2． Effee~ of the 邙 I地oep蛳 ontaSo~ t 

~RI41716A c0，0．03．0．3．and 3m l∞ q 眦 t 

reslm dt~ for 10％ et~lllOl soimJon(A)or water 

(B)． in a free-eboiee．o吨Itinu叭蓐 !il吐删 目咖 t 

(FR1l sch Iule b e曲卸劬l Valmr-~ r啦 ． 

SR141716A 晴s ad岫 sh螂 60 曲 pri~~ to the 

o~set of the ng sesskm． ± s． cp‘0．ol 

1]~ ellne． 

Tab 1． L日d【of effeOs of acute ip 血dec岫 of the 

~ biamtl C码 reoa~ 蛐佃 st S砒 41716A ozl 

opel~uat re葶l加 ding f盯 food (60-m~a醴巅 ．fixed 

r日由 = 5． t~ ottt= 2 rata1． SR1417I6A 哪  

adn吐nis姐棚 6Qmill口ri0rto也e0ns吐 of吐-e“喊 ． Data 

ate ex'pres~ l as也 e口umbef of re缸IhⅡ咄 s delivered to 

atleast 9咖 _s p group． 雷±s． 

V~dcle 
SRI41716A(mg／kg) 

0．03 0．3 3 

admjnis廿 0n[19一 
．

The animals made eth~o1． 

dependent by chronic exposure to alcohol V 

exhibited a gre~t number of operant reslmnses for 

ethanol and amarked sensitivitytothe admirfistrafion of 

the canaabinoid antagonist． ．nle lask of effect of 

SR141716A on oper~t responses for ethanol in air- 

exposed nomdependent animals may be related b0吐l t0 

the lower daily ethanol intake displayed by these 

animals， low enough to keep the endogenous 

cannabinoid system unaltered．and to吐le administration 

of uneffecfive doses of the antagonist． A previous 

studyL has also shown that SR141716A is more 

effectivein supressing 吐le intake of a 4．5 ％ ethanol 

solutionthanin altering operant sDc for a 0．5 ％ 

ethf121ol beverage Since the studies already published 

found the effective doses of SR141716A to be 0n the 

range of l一 3 mg／ ’19-22~
， We be fieve that the 

low ethanolintakeis responsibleforthe absence of clear 

effects of the antagonists in motivated respom~~ for 

ethanol in ~ir-exposed allilllals． Indeed，SR141716A 

administration did riot dismpt the reL~fox-hg value of 

food (T曲 1)，a finding described also in former 

studiesL 
． 

Additionally． recent reports have 

established that chronic ethanol exlx~tme induced 

profound changes in the synthesis of the endoge nous 

cannabinoid ligand precursor， N-arachidon oyl- 

phosphatidylethanol~aine， which is eahanced by 

ethanol J A potential hyperactive state of the 

endogenous carmabinoid system may induce a 

desensitization of canaabinoid CB】receptors，a receat 

finding in aoha~ls expof,~ chronicallyto ethanolf29,驯
．  

Sincemany CB】receptors seem tobe locatedinGABA 

nellrolls in the braillt31J．where they at least modalate 

GABA uptake ’ ． 0Ⅱe hypothesis would be a 

dysreguLafion in GABA transmission， which is 

considered as an nD0nant component of alcohol 

dependence~ ， T11e dyIm adaV6ve changes in 

cannabinoid transmission associated with P~hal2ol 

d den∞ could be  abruptly reversed by the 

administration of the cannabinoid receptor aatage aist 

which alsodisplaysinverse agotlist 神  ’ ．As 

a result． operant IesI)0l1ses for ethanol would be 

decreasedin 0珊 expedmenu~mode1． Fuith~r research 

is necessary to COllfiliD this hypot~sls． Additional 

mechanisms may include dopamine and opioid 

upon which caanabinoid CB1 

receptors seems to phy a modulatory mle． A Ro眦  

r印。 弱] has oDn丘皿 ed that the endogenous 

cannabinoidtransmission callbe activated by aopam~  

D2 receptors，in an atmnpt to “bI'~ke” ongoing 

dopamine signaling． Whether or riot CB,activation 

** ‘ ； lJ0土 鲁，Z 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


lSSN 0953-9756 AetaPharmaeol S 

E-mail s@setv~．s1．％ ．ac 口l 

中国药理荦报 1999 D∞：舶 (12) 
ffm Fax 86-21-5474-~ 9 l13 

may decrease or~ mtiate ongoing reward signals 

remains a matter of controversy． Howeve~， we 

recently observedthat SR141716A was ableto decrease 

heroin self-adminis~ationwi血 a simil~ pefencytothat 

N：~ervedinthe pI髓ellIa 盯_衄 t su~ _g，aS stated 

in llle 矗吐∞ducd吼 ． the existel~e of a role for 

cannabinoid re∞ptOrs in tbe Ie 山 ∞ of也e rewald 

ch-c~its eotr~nonly~ vatedby msed&ugs~MJ
． 

Lastly，the profile ofthe∞n【nbiIl0IdⅫl切gc in 

su~Nessinge出呦 J se ad Jlis舡ad∞ resembles山缸 of 

O o|d antagonists such as na】n 【onc， Not only d0 

bO血 drugs decrease etl~lol intake in 扣 ma1 

models~15,19-~5] but they aIso reduce 虬啪 se 

comumpfi~ 组 experimen~ an m Is[ ’蚓
． suggesting 

a IN)tlIlI1OI~I mle for opioi~ aIId a~ damide in llle 

IeguJa of calve intake． Moreover．both drugs aIe 

callable of m~ ing a witl~trawal syndrome in 

either 0pjate-dependent Or cam n0id．出 即dent 
卸1i山als【。’ j

。 suggesting the dstence of convergent 

neu~ tivemecl~llismsin beth nan日卫i鲒 systems 

as a result of 咖 血 Ilalls drug 既p0sure． hdeed， 

re0匝t studies have located opioid aIId c锄 1abjnoid 

。朗肋rsinthe Irne n 盯0ns 0f reward-relevantlimbic 

刚玎x血lrBs【日_
．  

Alce~ lism is a pI 姗 l~yctgatric dis0出 ， 

appearing in 7 ％ 一8 ％ of the p0pIl1 0n in United 

S~tes． It bas a very po0r prognosis， 血 total 

abstinence being 锄 0fkn elusive 吐圯 lD c goa1． 

Although recently intmduc~ pImmmc0曲el啦  

(acampmsate and nal~'exone)have shown se in 

meⅡea1n眦 of alcoholism relapse，WC still need new 

aIId m0Ie effective Ib朗硼 呲ic al 柚aIives【M，2sJ． In 

this re rd，thebl0ckadeofthe endogenous cannabinoid 

system in ethanol dependent subj~ts，aS described in 

tbe present study．may ~ tribute to reduce not only 

ethanolinlake bat aI∞ alcohol craving，a anding 出e 

t~ sibilities of reacl~ g tbe goal of effectively treating 

alcoholics． 
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