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Comparison of 12·chloroscoulerine enantiomers on animal 

behavior to dopamine receptors1 

c}玎三N u-Ju姐，zH0u q_噩ng，D()NG Zhao Jun，YU Lei-Ping，JIN Guo-珏an 

(ShanghaiInstitute ofMateria Medica，Ctu'neseAcade．o,ofSciences，Shanghai200031，China) 

KEY W ORDS 12-chloroscoulerine；l-stepholidine； analog of 

alxnnotphine； dc a工nine D1 recep幻rs； Sch23390； 

radioligand assay；stereotyping；catalepsy；locomotion 

棚 ：To compare the pharmacological characteristics 

0f 12-chlor~scoulerine(CSL1 enanfiomers to dOp~ e 

(DA)reeeptol~ M哐TIIoDS：Radiohgand receptor 

binding assay th calf saiatmn and behavioraltests of 

mice or rats weTe used． REs1 _s：Inthe competi． 

five binding assay，the affinities(K。)of l-CSL to D1 

andD2 receptors were 5．7 l／xno】_L一 ．while those of 

d-CSLfor D】and D2唧 orswere135 aad9150 ni／lol 
-L-。，respectively． The K．of dt．CSL to n and D 

l-eCptol~3 were 8．9 and 9．6 nmol·L一 ．respectively． 

which w~ff'e slightlywe~flkerthanthat ofl-CSL． Inthe 

behavioml experiments．CSL enantiomers 5—6O rag- 

antagoat~ the stemotypy induced by 

郇0】n in ／'tics，and 5— 150 rag‘kg一 produced 

catalepsy． enantiomers 10—6o Ing‘ reduced 

血e mice{um#ng behavior induced by amphetamine+ 

levodopa． t-CSL 10—80 rag‘ antagonized the 

spontaneous locomotor activity of notmni or 

amphetamine．treated mice． CONC叫 SION： CSL 

enanfiome~ are antagonists toDA receptors：t-CSL> 

．CSL> >d．CSL． 

df-12 Chloroscoulerine (dt-CSL)， a potent 
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(THPB)，shares an 

i une sl：ructurewithwvooH groups at andC9 

and chlorine at C position． d-CSL has the potent 

affinities to dopamine(DA) and D2 l'~．．eplors⋯ ． 

Its activities are similar to that of t-stegholidine 

(SPD) -5]，a leading COillpoulld of THPB． SplD 

showsDA receptors antagonistic actionin thebehavioral 

studies on stereotypy and catalepsy，butitdisplaysthe 

DA agonist action onthe coatralateral rotationin the 6- 

0lⅡ}A-lesioned vats ． Thus df—CSL has also血e 

dual action oB DA K eDtots and it is very similar to 

SPD( 一 
． I-Tetrahydropalmatine(t-"n-W)．another 

analog of THPB，is a DA receptor antagonist，while 

the d-1 『P enanfiomer is a prototype of DA 

depletor- t ． Based onthe differential actions ofTHP 

enantiornexsto DA receptors．itis suggested血atthe t 

CSL enantiomer should be a more 19otent DA receptor 

antagonist or／and agoinst than d．CSL ermntiomer 

The 0re．sent study aimed at the comparative study of 

CLS enanfiomerstoDA receptors． 

0H 

OCH3 

Drags and reagents SPD(mp 163~c， a]D 
一 44o~in pyIid．me)was isolated from Stephania 

intermedia LO；dl-CSL，I-CSL (mp 161—162℃， 

[口] 一223 19~．CHC13，C 0 14)，d-CSL(I印 l 
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— 162℃，[Q] +2：22，53。)WCl'e synthesized in 

Shanghai Instilllte of Materia Medica． 1 H Sch23390 

(3071 GBq nmol·L_。， Radiochemical Center， 

Amersham)，一 H spiperone(592 GBq mmol’L～， 

radiochemical centre，Amersham)；Sch23390(RBI)， 

d-amphetamine(Amp，BDH)，levodopa L Sigma)， 

haloperidol L Ha1． Haipu Pharmaceutic Factory， 

Shanghai， China)， apomorphine hydrochloride 

(Shenyang First Pharmaceutic Factory，China)，and 

clozapine (Clo， Shanghai Pharmaceutic Factory， 

China)Wel'e used． 

Animals Sprague·Dawley(SD)rats(0，210 

g± 42 g)and Kun Ming species mice(0，19 g 4- 

2．6 g，Grade 1I．Shanghai Experimental Animal 

Center．China．Certification № OO5 by Animal Man- 

agement Committee，Chinese Academy of Sciences) 

Wel'e used． 

1leeeptor blnct~ assay Calf s atal nleln— 
brane protein was prepared aS previous reportl ． 

[。H]Sch 23390 and [ I-I!spiperone were used for 

binding assay respectively to DI and D2 recep- 

tors 。一 
． 1beKdvalues ofDl andD2 receptorswere 

ll_65 and 0．48 nmol·L～ ． the receptors densities 

(B )Wel'e 907．8 and 125．7 pmol‘L～／g protein， 

respectively，and I-Iill number(ni-I)were 0．91 and 

0．99 E 
．
respectively． 

Rat stereotypy Rats were placed in the 

observing cages for 20 mill before drug lyeatrllent to 

adapt tO a new environment． Atter ip apomorphine 

(Apo)5mg‘kg 3—5mill，the stereotypyindu~  

by Apo was observed，and CSL enandomers were given 

(ip)15mill afterApo．The4-grade scoliag system 

for gnawing，licking，rearing， shifting and vigorous 

movements without Irp0sewere scored． The effectof 

CSL enantJomers wfls assessed by the antagonism to 

Apo-induced stereotypy． 

Rat catalel~  The catalepsy of rals wfls 
measured as followed：rats’front paws w~．re put on 

wood cylinder 9 cn2 l1igh，and hind paws off the 

ground． The time of its still posture remamed after 

drugwas recorded asthe catalepsy cri~ ia scored． 

Jump~_g behavior in mice The jumping 

behavior in mice was elicited by amphetamine(帅 ， 

ip)10mg‘堍 +levodopa(ip)200mg。堍 15 rain 

afterflae injection． The mice started tojump almost 

immediately following levodopa injection． Tested 

cOlTllpollnds such as l-CSL， d-CSL，Hal， Clozapine 

(Clo)were given(ip)5 mill before Amp respectively． 

The effects of the compounds were evaluated by a 

‘'jumping t13~1m2 rlllmber'’L of mice． 

Spontaneous locomotor activity 0f mice 

Every group of9micewflstestedfor separately 3times 

in the photocell boxes． Arnphet,~Jne LAmp，ip)10 

mg‘堍～was injected by followed／-CSL，or Clo with 

5mill apart，the spontaneousmotor activity of DIlped 

mice wfls recorded automatically on the basis of light 

beam interrupted bymice during a 5-mm period． The 

drug tested groups and control group were coillpal~d 

paraUely 

Affinities of CSL el'lantiolnel~ Results 

showedthatCSL enantiomers hadflae different affinities 

to ∞ pamine D】and D2~ tors． The affmity of 

f—CSL 螂 the most potent one among CSL 

enantiomers． The K．value of l-CSL w船 at 5．7 nmol 

‘L一 (T曲 1)tO both dopamine DI and D2 ll~ptors， 

whichwere 24 and1605times strongerthanthat of d- 

CsL to DI and D2 receptors respecuvely． rrbe ． 

values ofd／．CSLwfls 8．9 and9 6m-nol·LI1toDI and 

D2 receptors，respectively． And the D2 activity was 

more~ctivethan that of l-SPD．ofwhich DI activity 

wfls similartothat ofd／一CSL Thepotency orderwas 

f—CSL>d／．CSL>>d-CSL (Tlab 1)． 

re唧  rs 

CSL e1诅蚰 0|ners anlagonizedA．PO-indlueed 

stereotrped behIl~ol* The stereotypy in rats 

indu~ byApo 5mg·堍一 wasmarkedly reduced after 

ipinjection ofCSL eriationl~~5—60Ⅲg‘kg～．The 
effect of 1-CSL was the most potent one among CSL 
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em~ntiomers． At tbe dose of l-CSL 5—40 mg· _ ， 

the ster~typy was obviously reduced(P<0．01)Or 

al~lished in a dose-~ t naltr~er． Although d． 

CSL 40—61)mg‘ ～ also reduced stere~ypyIbut 

antagonistic action was equal to that of 2-CSL 5 nag· 

kg_ ． Thus，the potency of l-CSL was about 12 

titleslllore potentthanthat of d-CSL(Tab 2)． 

Tab 2． Blockaded effect of CSL d珀Ⅱd忸n吣 ∞  

Ap0m叫pl l峥indIlced stereotyped behavior m协 (n= 

6)．霉±s． >0．05． (0．05． (0．O1懈 Ap0 

CSL a均岫d蚰 雌 e”DI‘酣 alta】【御  tats 

The results showed血at n咀ma1 saline(NS) Dup did 

not display any cataleptic effect，while halope~idol(Ha1) 

had very profound cataleptic efgect attbelmg。 and 

lastedfor a long血Ile(蛳 ±37 rain)． However， - 

CSL exhibitedits cataleptic effectwith a d0se．de咖 d栅t 

mm er attbe r~_ge of 5—80 nag’ ～ ，butit wasfar 

weaker~ illst Ha1． The cataleptic effect of d／·CSL 

ermmtiorr~erwas sⅡ卫hdvweakerthantbe sarnedoses of 2． 

L ermmtiorr~r． Andtbe cataleptic effect of d．CsL at 

tbe151)nag·l踺一 was alsoweakertharI血at of 2-CSL 5 

nag‘ -1( 3)． 

C吼 eI珀ndml bl~ ed mioe jIm dng 
b O ．Ⅲduced b 锄mpheI e ph膪 

Micein 8111~ group did not show any 

呦 3 

n=6． 雾±s 

jumpi~g．Whentbemice ipAⅡ1p10mg‘ "1- 

levodopa 200 nag‘ ～，tbe jumping was revealed 

vigorouslywith 340 dinesiII one hour． Thisjun曲 g 

behaviorwaslxofoundly reduced or abolished byHal l 

mg。 I1 andClo 5 mg‘ (Tab 4)． Thejumplng 

bel~viorwas also reducexl by 2-CSL attbe dose range 

0fl0—60mg‘ ～ and d-CSL 40 。 ～ ，andthe 

ium~ing numbers were reduced from 340 血Iles iI1 0ne 

hour of c0n响 1 to 151 — 67 s and 121 times 

respectively These resultsindica that 2．CSL and d． 

CSL have anmg~ istic aclion Oil DA receptllrs． 

T曲 4． E￡fect of CNL 0lI 1-d0 iI· jl啦  
be vi盯  A皿 岫 嘲 mice． n=9—14． 

Inhibition 0f l-CSI, 0n m phet~ ne· 

induced叩mI在日 l0Ⅻ not0r activity mice 

Amphetamine (Amp) auNnen~t the tan 
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locomotor activity of mice by inducing the release of 

DA from DA nerve endings． AfterAmp10mg‘kg一 ， 

the spontaneous locomotor ac吐vitv(68O±99 times jrl 5 

min)irl mice was twice as that of NS group (329± 

137)，during the observing period of 5—10 mill，as a 

hyperacti~,e~sponse At the doses of 10，20，40， 

and 80 mg·k窑-。of l-CSL．both the nonnal activity 

(NS)and the Amp-hyperactive response were rapidly 

inhibited with a dose．~sponse dependent manner． Tbe 

peak activity Ⅵ硼 at 15—20 min afterip f．CSL but 

lastedforon1)r about20—3O rnin，except砒 对1 dose 

(80Ⅱ瞎。 )which lasted for about 3 h(Tab 5)． 

In conWast to l-CSL．the 1OW dose of Clo 1．25 mg· 

kg一 remarkably inhibited the Amp-hyperactive 

response and the pe出 effect was 0n 3 h．then slowly 

recovered for a long period， even mole than 8 h． 

Apparently，the effect ofClo prolongedquitemorethan 

that of l-CSI．． 

1nthe present work．the nitiesto dovarainen 

rece咖 of l-CSL，df．CSL and f．SPD were active at 

the s㈣ level(K．，5．7—8．9 nmol‘L )，but∞D2 

receptors，t-CSL and d／一CSL were IIIOl~potent c ，， 

5．7—9．6 nmol·L j than l-SPD (K．．80 nmol· 

L_。)． ObviOtISly，theC1 0ⅡC19 ofD ring oft-CSL 

increasethe negatiVe electronic char嚣 s onthe D ring． 

Thus． it may enhance the affmity of f_CSL ∞ 

dopamine D】 and D2 receptors against l-SPD， 

particularlyto ． Asto oDtical enantiomers ofCSL 

tODl rec t0 affinity，d—CSL enanfiomer(Ki，135 

nmol-L一 )Was weaker than l-CSL Fl】r山e叩怵 ． 

the affinit3'of d—CSL 即 柚“0眦 to Iel：p啪 Was 

quite weaker(K ．9150 nmol·L )ⅡlaD l-CSL． 

Therefore．1-CSL enailtiomeris reallymore potent orl~ 

inthe CSL enanfionlers．while d-CSL is aless active 

enanti~ r 0rinactive oneto receptors． ．I1ds action 

of CSL eru~nfiomers is very silnilar to that of 1 

enan~omees ． In or／let w~rks．the l-enan ner of 

啪 is actire．and d．即柚 曲 In is less active 0I 

inactive． e Ie啪 凸 of diff~ent effects of 1啪  

e~tntiomers to DA ce口姚 has been explakn~ by 

stereo and quantum chermstryin 1996~ 一 ] 

ln the behavioral tests for DA receptor functions 

such as ami-seterotypy and cata1ep 一iIl血 oed in rats， 

an u1 ng and anti-locomotor activity in mice，all 

the enatiomers of CSL exhibited the ar~tagorfisfic action 

0n DA receptors．in which the l-e~tnfiomer was the 

tno~t potent one． Nevertheless， it has been 

demonstrated that l-CSL Dossesses the agonistic action 

to D n~eptors by rotati~mal behavior in 6-OHDA- 

lesioned rats．GTP regulation of Rn binding sites of — 

CSL to Dl mcept。 ，and~gmenmtion of ad ylace 

cyclase activity in rat striatum (ellen U ． ， 

tm~blished data)． AⅡ血ese results indicate that l- 

CSL possesses the intrinsic activity∞Dl rcc ，and 

is Dl agonist in the supersensitivity of Dl receptors． 

Tab 5． E of 1．CSLm 血e sp叩船枷 10c0哪 t叫~ ,dty 0fl出 ． 譬±s． n=3 c9Ⅱd。e)． ‘O．ol 

Ns． fP‘0．01掰 AJ印 +NS 

’Ar叩 10 mg 
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Recenfly，it has beenfoundthat 一SPD，d／．CSL and 

l-CSL had the protection of sniatal iniury by ischemia 

and MPP 一lesion(Jin GZ．et al，tml~blished data． 

1999)． 

Taken together， CSL enm~tiomers Nave the ’ 

antagonsitic( )·agortistic(D1)dual action，which is 

very$imi~ to血at ofSPD． 
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氯代斯阔任旋光异构体作用于多巴胺受体对动物 

行为的比较1 足 7／ 乙 

堕亘吼 星垂 董兆君，俞蕾平，金国章 
(中国科学院上海药物研究所，上海200081，中国) 

关键词 l2一氯代斯阔任；左旋千金藤立定；阿朴 

吗啡： 
，-．_一  

刻板； 

多巴瞌 h 23390；放射配体 
穿梭 

目的：比较氯代斯阔任(CSL)旋光异构体对 DA受 

体的作用特性． 方法：采用小牛纹状体 DA受体 

结合分析和小 鼠、大 鼠的行为实验 结果：d。 

C 对 D】和 D2受体的 值分别是 i35和 9150 

m-no1·L_。，而 l-CSL对 D】和 的亲和力( )均 

为5．7 mnol·L_。，分别为 d．CSL的 24倍和 1605 

倍． d／．CSL对 D】和 D2受体的 。值分别为 8．9 

和9．6 nmol·L_。，比 l-CSL稍弱． 大鼠刻板活动 

和术僵实验、小鼠的跳跃和自发活动实验均证明 

CSL旋光异构体对 DA受体有阻滞作用． 结论 ： 

CSL旋光异构体为DA受体阻滞剂的作用特性，其 

作用强度为：／-CSL>d／ CSL>>d．CSL 

(责任编辑 李 颖) 
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