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SR141716A induces in rats a behavioral pattern opposite to that 

of CB1 receptor agonists 
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SR141716A；caanabinoids；stereo— and CB2 receptors only outside the central n既v0us 

pare rt'le~urenlenr 

AⅡ江： Il0 examiIle the acute actions of the CBl 

cannabinoid IeceDt0r antagonist SR141716A lⅣ． 

piperidino一5-(4-chlompheny1)一l一(2．4-dichlompheny1)一 

4-methylpyrazole一3一caeooxamideJ on typical behavioral 

pattern of psychoacfve cennabinoids in rats． 

砸肛IODS：A￡different time after injection the tail一 

ck 豫sp0nsc latency， the rectal tempe rature， the 

locon'~otor activity．andtheimmobility oil aring aswell 

as the numbers of l~ars， self-grooming episodes 

(1asting 5 s)， and fecal pellets wel~e measured． 

REs1JI 噶：Acute a~ninistration of SR141716A 

(3 mg／kg ip) induced a significant iⅡa in 

hotizoutul locomotor activity assayed by an activity 

meter．in stereotypic activity(such as rearingand self- 

grooming)and in defecation， and a decrease in 

aocice0dve threshold recorded as tall-flick k衄n 

1 s dose had no effect on ringimmobility anddid not 

change the body temperature． C0NCUJs]_0N： 

These results demousff'dte that this cannabinoid 

an tagonistitselfwasinducing behavior opposite tothat 

0fCBl receptor agou ists． 

The recent identification and cloning of two G- 

protein-coupled  cannabinoid recept0rs CB1 and 

CB2[ - 
，
the anatomical distribution ofCB1 receptors 

in the CNS[3—5]and in certain peripheral tissues[6,7]
， 
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system，the discovery of putative endogenou s ca~la— 

binoid ligands， anandamide and 2-arachidonylgly— 

cerol[0一 have led to the emergence of a new 

neurochemieal system． Althoughmuchis k／lowl2 about 

thecentral effects ofexogenously applied cennabinoids， 

the function of endogenous cannabinoid systems remains 

largelyto be elucidated． Inthis con text，the discovery 

of a potent and selective CBl receptor antagomst． 

sRl41716A ̈ ．has opened new possibilities for the 

investigation of the functional role of the ce 【Of． 

endocannabinoid complex in neHl'onul regulation． 

SR141716A，a pyraz~le defiv~ve，binds 血 higher 

affmity to CB1 receptors in irar brain than to CB2 

receptors and fully reven moor of the behaviora1． 

electmphysiologic， and biochemical effects of the 

c~ aabinomimefc ccxnpounds~ 1一l3J
． SRl4l7l6A was 

previously described as being devoid ofany“intrinsic” 

actlvity in several mouse and rat pharmacological 

meast~es；afterwards，it has been found to possess a 

potent intrinsic activity on several physiological o 

be havioral parameters L14]
． ． 

1 s present sandy was designed to explore the 

potenfal intrinsic ~6vity on rat behavior of 

SR141716A at the dose of 3 mg／kg ip． 1 s 

phamaaeologicel dose was previously retorted by us to 

block the behavioral effects of the endocannabinoid 

anandamide (20 mg／ ，ip)in various behavioral rat 

models such as hypothem~ ，immobility on a ring，and 

inhJbition ofmotorbeha vior，when theantagonist was 

ip administered 30rainbefore anandamide J． 

Drugs SR141716A [N·(pipefidino-5一(4· 

chloropheny1)．1．(2，4-dichloarpheny1)-4一methylpym- 

zole-3-carboxarulde]was kindly supplied by Sanofi 
Rechercbe ，Montpellier，France ． It was dissolved in 
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Tween 80， so，and distilled water(1：2：7)and 

administeredipin1mL／ bodyweight
． 

Animals Male Spmgue．Dawley CD rats 

(Charles River，Calco，Lecco， Italy)，weighing 

(186．5±7．77)g，inthe172一l92 g range，42-d old， 

were kept in a temperature-con~olled (21℃ ) 

environment oll a 12-h ~ght／dark cycle． wi血 free 

access to food and water， except during behavioral 

observations． They were bandled ctaily before the 

experiments． All the pmcedures were carried out 

according to the local ethical regulations for animal 

research(PermissionN。16／1994．A)． 

Rats w~．te acclimatized to the evaluation room 

(21℃)for1 hbeforetreatment：thentheyw5．1~ziven 

one ip ection of either vehicle ( = 7) or 

SR141716A(3me／ )( =5)and observed fbr 60 

min to 加easure the behavioral effects． All the rats 

were singly evaluated in a tetmd of assays， which 

together have been shown to be  hig~y predictive of 

cannabinoid-induced acdvityLI6J in mice：the tail．flick 

response latency wasmeasured at 5，15，30，45。and 

60rain aftertheinjcction；therectaltemperahlm at15， 

3o．45．and 60 min；thelocomotor activityfor 5 rain 

at 2O协 25 and at 50to 55 rain andtheimmobility oll a 

ringfor 5 rain at 25to 30 and at 55 to 60mil1． The 

numbers of rears，semgrooming epis0des(1asting 5 s)， 

andfecal pelletswere counted at0to 30 and at 30to 60 

min a r_mjecfion． 
Behavioral tesang The noeiceptive threshold 

was assessed by tail．flick test and was quantified in 

terllas of猢 underthe curve(AUC)，expl~ asthe 

zesponse latency(s)to radiant heat(theintensity of血e 

heat stimuluswas fixed to ve commllateneies of 7— 

8 s) aI O 10 30 rain and at 30 to 60 rain． Rectal 

temperatoze was recorded wi血 a rectal thermocouple 

inserted 5 cm into the anus and COili~ to a di tal 

monitor(Ellab．Roedovze．Denmark)． Rats were 

trained to theⅡleasure of the body ternpcsatu~ before 

the experiment． Spontaneous locomotor activity was 

asses~ l as the numbe r of cix)ssovcl~s for a 5-rain 

pmod，using arI activity iBteter(Aninlex，U ，USA； 

40 cm x 25 cln elivided into six n'lagl~ C solefloids of 

ecval size on two lines)． After each animal testing， 

the apparatus was cle&-aed with an odoriferous soladon 

to prevent olfactory cues fforn affecting the be havior of 

subsequently tested rats．Ring immobility ame(s)was 

assessedfor 5mill Oil a horizontalwire ring，12 clnin 

diameter，attachedto a stand at a heim1t of 38 crn、 
．  

The oriteflon for immobility was the absence of all 

voluntary moveracnts， excluding respiration but 

includingthose ofthewhiskers． Alsofor this behavior 

evaluation，ratswere trained beforethe experiment． 

Statlstieal methods Data were expressed as 

± (standard deviation) of 5— 7 a／~flalS： 

c0rnDaIis衄 between SR141716A and respective vehicle． 

treated rats was done using r test． 

RESUI S 

The effects of SR141716A on locomotor activity． 

ring immobility， body temperalx~e，and nociceptive 

threshold aIe shown  in Fig 1 Administration of the 

specific bmin cannabinoid receptorantagonist(ip)had 

i1o significant effect on body temperatme and ring 

immobility time at all evaluationtimes． It pteduced a 

significantincreasein locomotor activityin 5min at 20 

to 25 rain(+194％；r=10．44)and a si 丘cant 

decreaseintheAUC ofthetail-flicktest at0to 30min 

afterinjeetion(一31．6％；r=3．69)．Du血gtbe 3o 

mm after SR141716A administration． there was an 

ma ase 111 stereotymc acawty· such as rcanng 

(+60％； =4．47) and grooming，particulasly 

sa cbing and sa印iIlg(+232％；r=4．00)；while 

at 3Ot0 60 rain after administration．onlyan increasein 

grooraing was shown． However， it was smaller 

(+85％； 3．24)thanthat at0to 30mill(F 2)． 

W ill1iII the period of 0 to 30 mill after administration 

there was also a significant ina ase(+104％：r= 

3．82)in number offecal pellets．solnc ofwhich almost 

diarrhoeic(Fig 2)． 

SR141716A was previously described as being 

devoid ofanyintrinsicacdvityin severalnlcuse and rat 

pharmacological n1ea lres，winle we  have shown  that 

the cannabinoid CBl receptor antagonist by itsclf 

produced ctxa'easing effects in nociceptive thermal 

thresho ld and inoreasmg effects in locomotor activity， 

spontaneous non．am bulatory acdvides (such as 

grooming and rearing)， and defecation． These 

intrinsic effects lasted 30 mill， except for grooming 

episodes that were mcreased during second half hour 

followingthe SR141716A adartlnistradon． ere a 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


1SSN位 鹞一昕56 Ac忸Pctam~aooL S 

E-mail aps@ n m ．ac∞ 

中国药理学报 1999 Dec；20(12) 

HⅡ F缸 86-21-~474-2629 l105 

昌 

置 

E 

E 

Locomotor acfivit3' 

Taft-flick latency 

lmmobillt3'Oil a ring 

Body temperature 

口 "v~hicle SRI41716A 

Fig 1．Effects of S~141716A f3mg gip】∞ l0c∞1ot 

activity．tail-flick latency．hmnoldlity on a ring．and 

bodyte~nperature in rats． n = 5— 7 rats． 霉 ± s． 

<0．01 vehicle． 

} 
0  
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飚 2． Effects of SR141716A c 3 me,／kg ip)∞ 

numlJer 0f ng， 棚  lg，and fecal pellets in 

rats． n=5—7 rats． 霉±s． 叩 <0．01 vehicle． 

previous reports that sRl41716A．when administered 

alone， proa~ a si 岱c如t incr己矗se _m mj∞ 

gastrointestinal wansit and defecation and ．m the 

intestinal fluid volume in rat 一 and吐Iat it produced 

a significant~crease in acetylcholine release from the 

myenteric plexus of the guinea-pig small intestineL 

and that it stimulated the amplitude of cholinergic and 

dectncally-evoked guinea-pig ileal eon waetions~23,24J
． 

Our~ ults and the ~ ults of the previous studies 

demonswate 吐Iat cannabino|d C-'B1 receptors are present 

in sma]]intestine andthey areinvolvedin the regulation 

oftheintestinal propulsion． Compton aI previously 

∞ uI Iuv 0 0 Ellz 

6 5  4 3 2  l  0  

0 屠‘_帅ⅡIE呈【∞毒 占 昌=E 0 一置  。毒J0 0岛E= 

、 呈芒兰 目 音 罩_ 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


lJ06 

iSSN 025,3-9756 ActaHum鲫 I Sin 

E-mail s@server s／=cnc． 印 

中国药理学报 1999D ；∞ (12】 

Hm／F缸 860l_6料 岫  

have n x)删 that SR141716A produced locomotor 

stiraulationin a dose-res~ nsivefashionwith dosesfrom 

3 to 20 mg／kg． when administered iv in mice L 
． 

Our results together with those of C~ pton et 12 

suggest the presence of an intfibitcrg endogenous 

canrmbmoid tope regulating spontaneous locomotor 

activity． 

In addition．Richantson et have shown that 

in{ection of SR141716A in otherwise llnll~ mice 

produced hype~ gesia inⅡ b0t plate test[％ ；Meng 

L25' found that SR141716A (0．5 nag／kg) 

administration iV decreased tail-flick la~ncies signifi． 

camlyin rats；~=berg etal J foundthatjp．mje~tion 

of this compound increased 抽 nnal hype~gesia锄d 

mechanical an~ yaia in untreated rats with ch“xIic 

eomtricdon irIjllry of n sciatic n~rve；Strangman et 

alia?found that SRl417l6A e玎}lanced respensivet~ss irI 

n rat formalin test，when iIljected to or 

subsequent．to formalin injection． lese previous 

results and OUr results suggest that the canrmNnoid 

system tonically regulates thermal nocice~ve 
tlw~,holds． F 玎加0 ．tlae abse凸ce ofthis regulation 

results in hype~ gesia，suggesting that hyl~aetivity of 

吐lis system may beinvolved eeltaintyl~$of chronic 

口ain． As well as US。Nav~ro et d鄹Tl0ns衄吲 tgat 

Sill4l716A at3 rn ip induced in rats~ abinoid 

witl~ 'awal-like behavioral symptoms，such as grimm— 

hag，rearmgs， facial rubbings，scIa 唱 sequences， 

and abdominal sⅡ哪。hjng ，suggesting tllc existence 

of endogenous cam'~binoid tone revolved in the 

regulation oftllc emetio~al responses． 

Our results suggest that SRl417l6A inhibits the 

endogenous carmabi~ id system ，became itproduced all 

Ⅱ effects that we【e opposite to those produced by 

eDd0calma=1)iI|0id agonists． It is also possible that 

SR141716A could act as ∞ inverse ag~ st J． 

~cordkn_g to Mil an et [划 and to Le 矧；nl0st 

specifically Sill41716A could D玎xIuce effects irI the 

ab&∞ce of oaler drugs，because it binds preferentially 

totllcf。cept intllcI】I1co印led stalefromtllc effe~tor 

system， thereby shining the equilibrium away fmm 

dl0se in the Neco~ led state and hence it would be 

expected to D“x an attenuation in inhibiting activity 

of endocaIInabin0jdsL划
．
S0r∞ s~dies vivo and in 

vitro have sh州m that SRl4l716A，when百Veil alone， 
is ∞ reverse agonist． In fact， Terranova et L 

showed that SRI41716A reduced memory 出ficits irI 

aged rats and improved social recognition in adult rats． 

In Chinese hamster ovary cells expressing the htmuan 

canmbinoid CB1 recept~ SR141716A produced a 

decrease in b删 inc0r∞ fa矗0玎 and bin~mg of 

[ s]G ’sl31． and blockedthe activitiesofmitogcn． 

activated protein kinase ∞d adenylyl eyclaseL 』
．
In 

nelll~rlS b0tIl of superior cervical ganglion l terolo- 

go,sly expressing tllc mt cBl receptor and of pelvic 

ganglion with II~ Ve canru~moid fe∞p【0rs it increased 

voltage．depeadent Ca2+currents[37J
． 

In conclusion，tllc use ofthe hi枷 y selective邙 1 

antagonist SR141716A provides furo r s唧p0n for the 

role of endogenous catmabinoids as neumWansmit~er or 

he-- or in many physiological functions． 

Cammbkrmid 0ceD吣r antagonists as n州 class of 

山 ap c agents，may decrease tllc background tone 

resulting from the release of eⅡ 0cannabin0ids and 

could be usefill irI 吐 虹eanI1ent of pathological 

conditions with motor de矗cits (muldple sclerosis． 

al-mjury)and of gastmin~ al rn~ l'ty and 

emotional disolders in humans． 
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