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AIM I To elucidate the action  sites of l-stepbolidine 

(SPD)in the basal ganglia． METHODS：Counting 

the mtatious after inWa—nucleus micrdinjuction and 
recording the ncllron finng by microiontophoresis of 

SPD and DA agonists in the basal ganglia of 6- 

hydroxydopamine (6-OHDA)一lesioned rats 

SULTS： 1be DA 

markedly reduced in 

substance 

RE． 

W aS 

1be 

inWa-neos~atummicroinjection of apomorphine(Apo， 

D】 )， SK&F 38393 (D】)，and SPD elicited 

remarkable rotation．aad the characteristics Of S 

38393-producedrotation were oflong latency and long 

duration． The intra-substantia nigra peas refieulata 

(SNR)injection of Apo，SK&F 38393，and SPD 

induced the rotation response，while the selective D2 

agonist quinpirole hydH洲 0Iide(Ly171555)did not 

b~allse of scarce Oz receDtots in the SNR． 1be intra- 

globus paliidus(GP) ection ofDA agonists and sPD 

failedto evokerotation．buttheGP nucleus sti11 hadthe 

contribution to rotation elicited by i口-njection of DA 

~omsts and SPD in the 6-0HDA．1esioned rats will1 

successive kaJllic acid (KA)lesion ． Besides．the 

successive lesion of entopeduucular nucleus (EP)on 
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rotation was 1ess important than that of GP nucleus． 

11le microiontopbo resis of Aoo and SPD fnto the SNR 

coilld evoke the n@alrofl firing，but failed to activatethe 

GPI1c lmns．whichwere activated by sodiulllglutamate 

(Glu)and inhibited by T-ammobutyric acid(GABA)． 

C删 Ⅱ IsION： 1be action sites of induced 

rotation andllelllDnfiring viatheD receptors are in the 

neoslriatum and SNR instead of GP 1h： direct 

neo．rocireuit through SNR is the roost in邱 诅m for 

rotalJon of6-0HDA—lesioned rats． 

1be substantia nigra pars compacm (SNC) DA 

neurons are intimately related to the motor 

coordination  Destroy of ufIilateral SNC DA nellrens 

results in the imbalance between imilateral vel,sUS 

conwalateml sides Under nolmal conditions．吐 rats 

．Callkeepthe b0 balance． However，if pf0f by 

the DA nx~ptor agon ists．the mts rotate towaads the 

unlesion ed side~川 The mechanisms related to the 

exlrapyfimidal motor regulation remain ullc,leal"． 

Recently， both direct and indirect loops have beea 

proposed to function in lr~tor coordination (2,3J
． 1be 

direct loop comprises cortex — neosaiaturn —  

entopeduncular nucleus (EPj／subsrantla higra p0xs 

reticulata(SNR)— mal删 s— ool'tex． The iⅡ【蜘  

1o叩 includes cortex— neostriatum一 #obus patlklus 

(GP)一 subthalamic nucleus— EP／SNR— thalmnus 

— cortex(Fig1)． 

1-Stepholidine(SPD)，an alkaloid isolated from 

Ste~haraa妇 朋 ”Lo has beea characterized asan 

aIlta lni to receptors and agon ist to Dl receptors 

based on a large bo of evidence in receptor bh~ mg 

assay and biochemical， eleca~ hysiological and 

behavioral experimonts 一 ．1l1us exu~tod dual action 

on DA rl~ ptors． In rats will1 unilateral 6- 

hydroxydopa~．ine(6-OHDA)lesion of DA D目Ⅱ0ns in 
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ng1．Aeli~ sitesin l审l-gIiaof SPDandDA 皿 加恤岫 andneta'anal￡iriI-g．Apo{ ／l )． 

383,93 c1)1)and锄 c1)1)d c 嘶 ∞·】sethe ratatitm in 6·OI-EDA-les~onedm舡bymi亡呻．皿ie into bothsNR 

andnecwtriatm~．whileLyl~ SS{l )onlyeffectively．m thenecwtrkmJm． ButaⅡ吐峨 卅莹0 啦 areineffective 

in bothGPandEP IⅡ断 the瞬峨  幡 ． Howe盹￡，the嗣 essivelesions ofGJP andEP lowerthe 咖  

activiWinduced by and *gon~stinthe 6·OEIDA·lesioned髓乜． The resI|l乜of n-i∞面啦呷 s ofAPO∞ 

SPD the SNR 0r GP support the above 曲serva岫 ． shr ug activated by 埘 cr 姐 0r 

io~tophoresls；一 sI-a 廿gnoactiv~ lby血∞ injec 0r．蛐帕】pl啊 ：×x×sI-a 廿g6·OHDAk醯吼：① 

SNC．st DA pathway：② diIect circw~；④ ，(4]ⅨIect Cil~ t 

SNC．SPD illdoo~ conW~lateml rotation which mimics 

the effec~ of selective Dl agonist SK&F 38393㈨ ]． 

Such a bizarre pheI10lnen0n has not beenfound among 

the other dopaminergic drugs． Based OI1 the above— 

raenfioned neun~ircuits of the exWapyrimidal motor 

regulation， preliminary results from the 

tr_havior of mrs with successive lesion of 

elucidatethe action sites of SPD inducedrotationinthe 

basal ganglia by inwa-ntrcleus microinjecfion mad 

micmiontophoresis ofDl and D2 receptor agonistsinthe 

6-OI-lDA-tesioned rats． 

? 砌皿RÎIs AND METHODS tIIe sNR 砌皿砒ALsAND 

neumns(1ikely GABAergic)indicates that SNR is 0ne 

0fthe action site for SPD to exert its Dl agonism[ 
． 

A questionthus eIm曙 ：ifthe othernuclei ofthebasal 

gangila participateinthe SPD·inducedrotationinthe 6一 

OHDA-lesioned rats． The presentworkis designed to 

6-OHDA-lesioned ratspreparation Styptic— 

Dawley rats(鸯，170 g±10 g，Grade 1I，sb∞gI1aj 
Exp eⅡtal Animal Center， Certificate № 005 

conferred byAnimal ManagementCommittee，Chinese 

Academy of Sciences)Ⅵ used． Rats for lesion of 
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SNC were anesthetized willl pen~Joarbital(帅 mg’ 
～

， ip)and 4“L of6-OHDA。HBr(8 6-OI-IDA 

ee base．in 0 l ％ ascx~ ic acid and 0．9 ％ N 

solution)WaS injected into the right SNC as described 

elsewNm~L 
．
One rr~nthlater，thelesionexl眺 Welre 

screened accordingtotheir responsesto SPD and 

mixed agonist ap0I咖 hiIle(Ap0) Only those眺  

showing steady contmlateral mtafion(more tharl6 turns 

permil1)to b0吐lAp0(0．2mg‘ -。，ip)and SPD(4 

mg‘kg～，ip)were used in山e subsequent experi。 

nA DA imlnuno． 

hist0cb锄 istrvwas carried out accordingto Geffard et 

al(1984)with s0fI1e n~dificadom． Ratswere deeply 

anesthetized 吐l chloral hydrate(6O0 nag’ 一，ip) 

and D us。d inwacardially with dlilled peffusate 

washing buffer(containing 1％ s~ ulnmetabisulfite， 

0．05 mol·L-。s~lium ~ late， 1％ s~ llra 

metabisulfi ，DH 7．6)． F'ffteen rain later，tbe眺  

were peIf tb stop washing buffer(containing 

0．05 rrml-L-。Tris．HCI．1 ％ s0diurn metabisulfite， 

pH 7．6)． B were removed and pl mTed t0 

section by a Vibromine(41) m；Technologic Products 

hI坨n 衄a1．St Louis．MO)i~neaiately Secfom 

containingtbe subst~fia nigra collected wel℃processed 

for DA studies 1he sections 

Ⅵ rinsedthreetime~withwashing buffer(comaiaing 

1 Ha buffer 0 05 rrml，L-。． 0 9 ％ s~ uln 

cNcride．1％ s0dium metabisulfite，pn 7．6)． Af 

incubated in山e Ple．incubation buffer(containing l0％ 

norri~ sb唧 semm，0．05 mn1·L s．HCI buffer， 

0．9 ％ s~lium chleride．1％ s~tium metabisultite． 

pn 7．6)． tbe secf~ s 哪 廿aI1 n日 to a l：500 

solution of 讲iInary DA anfisemm raised in rabbit 

(INCATAR)in Tris-HCl buffer 0．05肿 l·L_。，0．9 

％ s~ uln chle~ide．1％ s0dium metab~ te．0．3％ 

Triton)(_lo0，l％ rlonnal sergnl(pn 7．6)． 

Fo玎吼viI1g a24_h incubad~ at 4℃，山e secfom 

rinsed irl晦 H口 buffer 0．06 mol·L-。．0．9 ％ 

S~ IIIII chl~ de(pH 7．6)twice andincubatedin al： 

2o0 s0lution of biolinylated anti．rabbit imⅢl删)ddblllfm 

G (1gG)raised in sb唧 (V~'tor)(diluted with 0．05 

mn1·L_。 s．HCl buffer，0 9 ％ s0diurn cNcride， 

0．3 ％ Tnton X．1o0．1 ％ rlonnal曼h0e口 serum，pn 

7．6)for l h at 37℃ After rinsed repeatedly，山e 

sections were transferred to ABC solution．PBS 0 0l 

啪 卜L— for 1 h． 3，3'-Diaminobenzidine(DAB) 

(Sigma)in Tris．ttCI buffer 0．05 mol，L-。，0 9 ％ 

s~ uln chloride(p王{7 6)，supplementedwith 0．01％ 

，
served as chrorr~gen in 山e subsequent 

visualization 彻 The sections were mounted 0口 

gelatin-coated slides，leftto dry overnight，dehydrated 

in ascending alcohol concen~ations and clewed in 

xylene Coversli~ Ⅵ a mounted 吐lneuWal balsam． 

Posifive DA immtmo~ ve stn~etures ineludin~  

lletU1)l~ s0tna and N'ocesses． which 啪 sta 

brown-like dots．were observed 吐l light microscope． 

C卸田nda缸Ⅱplar嘣 叫 The lesi~ed眺 were 

randc哪ly divided into 血r∞ groups whi h werc 

ilnplantedwith ca~ulainm rightCaP(Bre~na：P1．4， 

L2．8，V6．0 rⅢT1)，J∞s atLIm (Bre~na：A0．6， 

L3．0，V4 5仃Ⅱn)and SNR (LamNta：A3．2，L2．2， 

V7．5)，respectively(F~xillO＆Watson，l986)． 

1he cannuh set eoml~sed of guide and itl c石0n 

cann~a ． 11 guide ca~ula f22-gauge 啦血dess 

stee1)Ⅵ l~~eredinmtbe brain andt~getedfor a site 

0．5lm  dl划 t0山e n~leus．The gIIjde ea~mulaw罄 

Wmn~emly attixed t0 山e skalll using ancN：~-sc栅  

and dental acetic，and a replaceable dmmny sly (2 

gauge Nllillles8 stee1)WaSimmediatelyin ：It。dint0tbe 

guide ca~ula alter slⅡg盯y．Theinjecmrw瞄designed 
t0 extend 0．5 仃Ⅱn 丘Ⅷ 山e de ca~ula 6p and 

penetrate ve~a'ally into 山e brain pa~ hyma of山e 

~eleus． 1he injecti~ ca删 】a(28 gauge曲面lkss 

steel，Plastic One) connected曲DlI曲 PE l0 

tubing to a 0．25-mL syringe 0II a oc哇l蛐m velocily 

m nj。ction pump The total volun~inject~1 was 
less tharl l ． Normal saline w also eeted as 

vehicle∞nno1． Normal眺 (270g±l5g)were used 

as unlesion control 

If needed，antibiotics used t0 prevent tbe 

animal五[om in 60II． 11 count of rcm6on w罄 

eond~ted 0ne week alter tIle implantation． After all 

山e experlmen~ colluded，p0凸talniI】e sky blue l 

wasinjected andthe site oftll del~si6onwas ve0Ai~ 

by histological e】【amil1atI彻 ． 1he incorrect dmg 

delive~ samples werc excluded 6Ⅸn山e data analysis． 

Se‘加呻姗 le 0fⅡudei h nic add 

(1【A) 眺 bea【ing阿 6-OFIDA lesion 

firstly ip injeeted with nj眦 印肌 5 mg。 ～． 

ThenKAl L(2．5 g)wereinjectedinmⅡlerightEP 

(B~egma：P2．8，L2．9，V6．9lm )or GP 1he rate 

of山e dmgi啦  ∞ wasl L per 5 ．1、m weeks 
later,Ⅱle tI】ming induced by ip DA ag~lists Or SPD 
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wele counted and compared with those before the 

sec∞ dary KA lesion 

Sin#e-unit recording and mlcroiomo· 
phoresisLbJ The auin~ pre-ffea~ nt and the 

electrophysiological recording techniques have been 

detailed elsewhere~10,11 J
． Briefly． the 6．OHDA 

lesioned ratswere anesthetizedwith choral hydrate(0．4 

g‘kg_。，ip)andfixedin a stereotaxicinsa-amem． A 

burr hole was drilled over the SNR (Bregma：173．2， 

L2．2，V6．8—8．0 mm)of GP(Bregma：A0．8—1．4， 

L2．8．V5．6—6．5 mm)．respectively according t0吐Ie 

aⅡas of Paxi／los and W atson (1986)． Single cell 

activities were reoarded extracellularly itl these IlUClei 

using a glass microelectrode(坷1ed with NaCl 2 tool· 

L一 ．7Mn attached along afive-barreledmicmpipcttc 

(outer diameter 15—20邮 )． 11le iontophoretic 

pipettesⅥ filledwith drug solutions：Apo(10 rnn~l 

。L～，plH 5)，SPD(20 mmol。L～，pH 5)，Glu(10 

mraol。L～，pH 8)，GABA(10 rranol·L～，pH 5)， 
and NaC】2 too1．L一1 solmion  for automatic ettrrent 

balancing． The chemicals were inoto0horetically 

applied using a five-channel Micro Constant[ nent 

Supply(Medical Sys~ms Co USA，Model BH一2B)． 

Electrical signals we犯 amplified and di ed oll an 

oscilloscope． A computer(IBM／386)automatically 

recordedthe firing mte，constructed the／ate histogram 

and analyzed the change of fa-ing during drug 

II1icroiontoohoresis At the end of experiments，the 

locations of each recording site and extrtlde tracks werB 

verified histologically． 

Statistics Data were expressed as ± aad 

coltlpared by t- 

RESUI S 

DA inmammetmelive substance in 6-0HnA 

lesioned rat brain se 咀 111e DA ilTlmuno~  

five substancein6-OHDA lesioned rat brain sectionwas 

inesented in Fig 2． 

Positive irrma~ ve substance was represented 

as darkbrown particles ollthephotograph
． "n-lem Wel'e 

pleaty of dark brown substances in the intact SNC and 

area which representing positive DA 

neurons． Comparatively，themtmber 

ofdark brown substancesinthelesioned SNCwasmuch 

lower thatinintact SNC．suggesting thatthe positive 

after 6-( mlA lesion． MeamvIliIe． the degree of 

deciv~ase of dark brown substances in the VrA 0f 

lesioned side wllslessthanthat oftheipsi~ ralSNc． 

Rotati~ induced by intra-n~eleus micro． 

injection ofDA receptor agont~ and sPD 111e 
6_0}ⅢlA lesioned tats showed the mⅢk。d [o~ iolls in 

responseto DA agonisls Apo tD1／D2)，S础 38393 

(D1)，quinpirole hyda~chloride (Ly171555，D2)aad 

sPD at0．2，4，0．2，and4mg‘ (ip)，respectively 

(Fig 3)．Three dayslater，thesetatswere usedforthe 

intra-neostriatum microinjection of DA 。 灯  

ag叩is忸，10 —20 lnrn0I．L × 1 ，respectively， 

which also elicited marked 1-otatioixs(48—374 rams) 

Fig2．DA r哪皿叽m stDch哪 isry ofSNCin 6-OHDA．1eslonedmt(x100J．The right side惴 lesioned andthe 

unlesloned． IPF：interpeduncular如s鼢； ：sIIbs曲 ni咿 comlmct z嘲 (A9 J VIA：咖 ltegmm~ 嘲  

【A10J． 
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FiE 3． Rates of rc岫d瞰 indIK ed t吖 ．mtⅢ_neuclet喀 

~ 2tion of Apo．吣 F 38393，Lyl71555，andsPD． 

Ea dnIg啪 s 啪 at曲Ie d噼e of10—20Ⅱ山帕l·L一0 

x 1 ． hl扯叩旧j r_团l d帆s 0f ApD，哑‘趼’ 

38395．bd71555，蛐 dsPD’I】ere0．2．4．0．2，蛐d 4 

lng’kg～． c A)All the dn譬 · I 

n朗sI tl蚰 ecti0咀J 叩 啪s 耐 d丘 mny 

di晚删 tf哪 岫 of reticle c 《0．Ol掰 ve ． 

n=9)． (B)I|y17555(in曲 ·S m 旧∞ )fmled t0 

Ⅻ蓐e哦 a I >0．05 删 ck．n=5)．I 3 

o山牲 dnl曰 III耐 rc岫d瞰  as di 吐 6伽 岫  

of v曲 le( 《0．01 reticle．n=9)． 

within the 30millwith a significanfly differenc~against 

the vehicle(P<0．01，n=6—9)(Fig 3A)． The 

resdts indieated the neastriaaun was all iml：xlrlallt site 

forDA agonists and SPD． Particularly．apo had the 

most potent effect owing to simultaneously stimulating 

Dl and receptors． 

However，the rotation删 I|ced by SK&F 38393， 

a selective D1罐30rIist，was chaiI~ by a long 

latency and along duration． Inthe dose of10mraol· 

L ×1 L，tbeturning countswitl~ thefirst，second 

andthird 30rain aftermicro~ tionwe 61±10．187, 

±8．and287±38 e rotationswithinthe second 30 

rain were significant increased the first oile．andthe 

third 011~"significant w 吐le second锄e《P<0．01 aIld 

P<0．05，respectively)． In ttl~{iOll，the 加a| 

rotationlasted fer4 h after microinjec~ion ofthe出ug． 

But．these features could not be obser、fed 丘0IⅡ apo， 

Ly17555 and SPD． The effects of SPD lasted 0nly I5 

一 舯 rain． 

At the伽 dose of《10一舯 )mnml·L．1×l 

“L．the DA agonists aI诅SPD mi~ injected in幻the 

GP nucleus failed to evoke c~tralateral n 剖如n (Tab 

1)． N0r other behavioral sD0Il9es we他 0 rved． 

b吐weelI ip龇d iIIna·IIuck崛 cd0n(1hn嵋／ )曲 )． 

Theinll~-SNR injet．on of DA agon~ and SPD 

induced differenl responses． The rot~ion iI IJo白d by 

SK 38393 did not a long dt~ don as in inml- 

I1e0slriatum ．miection． Ap0 aIld SPD inducedthe 

m,~ked rotation (Fig 3B)． In o0ⅡⅡast to its jP 

a【 血1is 伽， Ly171555， a sele~ive D2 aI on 

induced加 rotlllion(P<0．0I，n=5)． ．I1 re．tits 

sho,,u~d that the was the site of action for D1 

agonist rotation，but notfor D2 al 0Ⅱist． 

In nonl~l，unlesioned rats(n=7)，DA a 协 

0r SPD(10一舯 mo】·LI1×1止 ) ectedinto 

the GP， SNR aI诅 I1e0slriatum respectively． No 

~ovieusmt~ional behaviorwas observed except血atthe 

slight sniffs 舢 with A1Ⅺ 洫iected into the 

ne~uiamm in a few cases． 

1gffec~ 0 successive les~n 0 nu Ie璐 oll 

thelot蚶 on IIlc酣 by S即 andDA增0n 

Af thelesion ofEP~mcleus byIcA，thejDinjeeti~ 

DA ago'fists or SPD induced rotation in 6-OHDA- 

lesioned ratswas a~enuated against beforelesion(P< 

0．05，n=5)(Fig 4A)． AⅡd the percentage of 

IotatiDns iI l0ed by apo， SK&F 38393， 171555， 

aI诅 SPD was reducedto 60 ％ ±10 ％ ．47％ ±8 ％ ． 

55 ％ ±9％ ，aI诅 49 ％ ±9 ％ ，respectively． It was 

indicatedthattheEP nucleusl】ad s0me conlril~tion tO 

一目 寓 、=c三 一0  jE暑 00 
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舯̂ (札2' SKF(4】 2) SPD (mg·kg"‘) 

H皿4． E哺eds ofEP锄 d GP lemon v,-i~ XA 仰 DA 

a昌lm出临 aDd StPI)-il ●ced r0协岫 jn 瑚招 h lIg a 

pri0f_皿 妇埘l喀 of ip h啪 I ni目 s'ria忸-pathway． 

Al 血̂日 tI琶 EP le D|1． all tI琶 “ a岫 I惴  

s i劬 I蝴y redI10ed ∞ compared 椭 the I~'e-EP 

lesicm r0咖 叫 evol【ed bv Ⅱ 鲫 e d惦e ip 

【 <0．05． =5)．B)SecondaryGPlemonwitIIxA 

d矗m豳 ally a“e艄  d tI琶 DA a曙咀1 b aDd StPI)- 

il 虻ed 州adon jn 6-OIt~A-h蚓 lled nI杠 (‘P《0．0I， 

n=61． 

the rl~lliOllinduced bvDA agonists， 

As for successive lesion of the GP nucleus bv KA， 

the rl~lliOll lI1du0ed by ip injection of Apo，Sg&F 

38393，Lv171555，and SPD weremarkedly atlenuah~l 

the results the 6-0皿 A．1esioned rats(P < 

0．Ol pre．KA lesion，"=6)． After KA lesi~， 

their m~afions wele reduced to 9 ％ ±4 ％ ．2l％ ± 

7％ ，l6 ％ ±6 ％ ，and9 ％ ±3％ ，respectively Ⅶ 

pre．KA lesi0n(]Fig4B)． Thm， nucleus WaS very 

jn加0nant to DA agonists to elicit rl~lliOl1． 

i'qm  fidng a er m．埘 l埘曲叩h 0f 

SPD 伽 幻 me 囡NR 锄 d GP in me 6·OItDA- 

les~ ed ra忸 MicIDion pl10把sIs of Ap0 in~ sified 

the firing aetivity of 4／9 SNR ndⅡ吣 100朗捌 ． 

AⅡ啪 g the 4 饿籼r0ns， t}啦re weIe in呲0I]l10【esis with 

SPD． 111e activation of SPD to the mⅧ郴 was 

observed，andjts effect p岫  a崛dthe activation ofAp0 

inthe蛐 l1c岍吣 (Fig 5A)． Thisindicatessm and 

Ap0 direcfly activ~e the D|recel~rs in the SNR． 

Hm ver，miemionmlJaoresis of Ap0 and SH) (4 

堋 托幡)failed to affect the GP n 砌 1s firing (Pig 

5B)． ha~ trast，Glu andGABA ∞丘 y KIe删  

and inhibited the faing respectively with a dose． 

蛐 IⅡ瞄珈噼 ． ItⅡ 锄s衄 theGP neIH0ns have 

few DA ∞p10rs，blIt se~ifive to Glu andGABA． 

The present study has ~ trated that the 

micminje~tion of DA agorfists(including Ap0，Sg&F 

38393，Ly171555)O1"SPDintothe nuclei ofGP，SNR 

or neostriaa~n exhibit the continuous m~ation only in 

the 6-OHDA unilateral mB． but not in the nc ． 

unlesioned raB． rndsindIca圯sthemtationinduced by 

SPD O1"DA agonistsIlas apre·requ itethatis a seri~s 

_m1balanoe of DA function l~etween m sides of the 

basal ganglia． 

As Fig 1 shows，the neostriaa~n，receiving the 

inner~adonfromthe cortex and sendingits pmj∞60nto 

the 0 nuclei in the basal ganglia． is a crucial 

regulatory centerformotor Ⅱa 0n删 l扛ibulcd by 

Dl andlhfec单啪  J． AⅡ山emicminjec~on ofDl 

Or Dl／lh agonists and SPD into the啦 s at哪 cmlsed 

the rotation h lavior in the 6．0皿 A．1esioned rats 

owingtothe activation ofD1 an~orlh rec印幻 inthe 

direct andindirect circuits(Fig1)． Itthusis easilyto 

understand the Ieasm1 why the Ap~indueed rotation is 

the most potent tIlan the Dl or lh agonist alone． 
However，in the previous report[12J

，
the neostriatlml 

nucleuswas considered as onlyforlh agonists．but not 

forD1 agonist． 

The SNRis a veryimportant nucleusfortheoutlet 

flow from the rect and illdirect circuit in the basal 

ganglia． There only Dl receptors loca~ng Oil 

GABAergic endings， which p10ject the 
ne~ iatumtaJ

． erd ．the intra-SNR microin~． 

右0n of D1 or DI／ agonists and SPD avail曲le to 

induce rotationinthe Dn eIlt study． Thisis consistent 

with the previous噬_D0rtsL J． The subslandal results 

sI】 pc edtheideathatthe SNR was all action siteofD1 

agomst-induced rotation[ 
，
bIlt n0t 【⋯ 0I】r 

previoIls results of m 蛐 also supF州 脚 this 

o呻clusj0D[7J
．  
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啦 5．A)Microiontophomsis ofApoincreasethefiring rate of SNR netn~'lin 6-OHDAlesioned rat． SPD had 

the similar effects wel1． B】Microiontophoresis ofApo and SPD onlotheGP neuron did not alterthe 6dng 

activity． In contrast，GIu enhanced thefiring in a d0s d d tnlanne]~，whileGAB& dramaticallyinhibited 

the~scharge． 

rn1e GP alSO is another important nucleus in the 

neuronal circuits of Msal ganglia． The microinjection 
0fDl， ，Dl agonisis or SPD into theGP had nO 

rotation in the lesioncd-rats． It has shown that this 

IlUOIeus has 1"10 dilcct contribution to the rotation due to 

little or tiny amounts of DA receptors(D】or D2)in 

ltL J． Nevertheless．theGP nucleu s remainsiIs effect 

iI1the successiveKA1esioaed rats byipinjecfion ofthe 

drugs．Based OI1 the action principles of relay station of 

山e neuronal circuiIS．． the GP nucleu s had nO direct 

activation by imT"anucleus injection of DA ~oMsIs or 

SPD，but exhibited its contribution in rotation by iP 

injection of DA agonisis via both direct and indirect 

circuits from the neostriatum ． The~fore．the GP iS 

stil1 involved in the circuit regulation． Similarly．the 

EP also has the contribution to mmfion，but it is kss 

important than that of山e GP． 

In the present work， the neuron firing by 

micmiontophoresis strongly suppo rted the above 

viewpoint that SPD and Apo ditecfly acted Oil n 

receptoP~in the SNR nucleus，but did not oil the GP 

nucleus(Fig 5)due to existence of few DA Ieoe邮  

thereL J． The d~mase of DA immunureactive 

substance was observed in the SNC 1esioned by 6- 

OHDA microinjection(Fig 2)． s moq~aological 

evidence was coincident with the behavioral and 

electrophysiological evidence，supposing the reliabifity 

of rotation and electrophysiological firing under the 6- 

0HDA lesion 
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酸；羟多巴胺；多巴胺激动剂；6-羟基多巴胺；阿 

朴吗啡；黑质；苍白球 

6一 f 
目的：确定 t-SPD在基底神经核的作用部位． 方 

法：6-OHDA损毁大鼠单侧黑质致密区(SNC)，核 

团内微注或微电泳给予 l-SPD或DA激动剂，作旋 

转实验和神经元放电记录． 结果：1)大鼠纹状体 

损毁侧 DA免疫反应物减少 ．2)新纹状体或黑质 

网质 区(SNR)内微注 DA激动剂 Aim (D．／D2)， 

SK&F a&393(D )或 SPD引起大鼠强烈旋转，而微 

注 Ly171555( )于 SNR或 DA激动剂和 l-SPD于 

苍白球(GP)均不引起旋转． 卡英酸进一步损毁 

GP或脚间核(EP)，DA激动剂或 l-SPD诱发大鼠 

旋转显著下降 3)徽电泳 Apo或 SPD引起 SNR 

神经元放电，但对 GP神经元无效． 结论：l-SPD 

诱发大鼠旋转和神经元放电由n 受体介导，基底 

核新纹状体和 SNR是其作用部位．而不是 GP．通 

过 SNR的直接环路在旋转行为中起重要作用． 
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