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目的：用 大鼠脑对 ~-conotoxin(~-CaX)及氦氯地 

平与 N型钙通道的内在关系进行分析． 方法：将 

大鼠全脑匀浆于 HEPES 50 mmol·L (pH 7．4)缓 

冲液中，经∞ 000×g离心后 ，收集膜区域 ． 以 

msI．w-conotoxin(∞ ()作为放射配体测定． 结果： 

msI．一∞ (与冷冻标本及新鲜标本结合的 口一 无 

区别 ． N 型 钙通 道 的 和 一 值 分 为 0．02 

±0．01 mmol-L 和 1029±108 pmol／g蛋 白质 ． 

~-CTX及氨氯地平的 pK．值分别为9．57以及 <4， 

普萘洛尔、哌唑嗪、阿托品、组胺的 pKi值也非 

常低 ． 绪论 ：L型钙离子拮抗剂氦氯地平与 N离 

子通道的亲和性很低． 
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pllo印b0 1a 0n； dopam~ 功 re∞p幻Is； oxiOop- 

amine；colpus sl／iau．1~ ；SI~2~-38393；Sch-23390 

AIM：To study effects of(一)-stepholidine(SPD) 

oi1 the劬0s曲0Iyl出∞ of a dolmnine-and cAMP_ 

∞譬llla蜘 01osph,,r~etn(DARPP-32)in the slxiaaml 

of oxidol~mine-lesioned rats． M ~ 3tlODS： The 

anloum of del~aospho-DARPP-32 was measured bv a 

baek-l：ix~ erylation assay． RES 】I_TS： In the 

刚da岫 ofco~atrol rats，SPD per胛 had no effect oi1 

the phos0ho~lafion ofDARPP-32，but it a|lt哪鞫虹i∞d 

the decrease by 28％ 0f d唧h0s曲o_nARPP．32 

induced by the Dl a~ ata ．38393． In the 

denervated slxiattml ofoxidol~mine-lesioned rats，SPD 

decreased the anloum of 血pb0s曲o．D RPP 32 by 

44 ％ ． The effect of SPD was completely 

cctmterdcted by tim ~ tant 8Paninig~ of the 

131 amagon~t Sch-23390． CONCLUSION： SPD 

exh~ ts Dl a{ c action 0呱 DARPP-32 
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phosphcvylation in tim deae~ated 五a岫 of 

％_血pam i0n。d rats， but it acts as a 功 

antago~ in D0m al striaam1． 

(一)一Stepholidine(SPI))，all alkaloid isolated 

from Chinese herb m in龆， Lo， is a 

血abvd 哪 tclberberiIIe． SPD has high affinities for 

both dopam~ (DA)Dl and D2 with a 

preference for D1 ieceptot~，andlow affmitiesfor non- 

DA receptorsL ． SPD possesses the characteristics of 

a D，antagonist~ ’。’。． 

As for D1 action of SPD， previous studies 

Ieported ∞ n昀  al observations． In rats with 6-d 

reserpine lIealr~nt．S刊D reduced I：h agonist SK＆F_ 

38393-inducedinhibition offiring activity ofn fa1DA 

cells although SPD per se had no action，indjcadⅡ罟a 

D1 amagonis6c tioⅡL ． wi血Ⅲli1a蛔融 

lesions bv oxidopamine． SPD induced a conwalateral 

rotation in the FIh'tl-alel" s_mli tO S ．3839B， 

i c Ⅱ罟a功 agonisfic action ． SPD bound to 

high andlow affinity sites( and RL)0fI：h 印 

andthe RH could be 1a搬l by GrIP，indicating∞ 

intrinsic activity to D1 receptors ． After blockade of 

D， receptors， SPD stimulated striatal cAMP 

formation~7J． In nigral lesioned rats．SPD induced a 

丘ring inhibition of mbstantia nigra pars reticular 
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I~LU'OnS as SI F_38393 did． but par~any reduced 

SI： -骝 93．induced firing inhibitionL引 ． Based on 

these obscivalions．a1)1 D州 al agonistic actionof SPD 

is pIq蒯 ． 

There existed a DA． and cAMP-re~flated 

phosphopmtein(DARPP_32，m ：32 kDa)in striatal 

neuro[is containing 1)1 receptors． DA activated adcnyl 

cyclase(AC) D1 receptors． The increased 

cAMP level sth~uhtedtheactivity ofcAMP-dependent 

protein kinasc(PKA)which phosphoryhted DARPP． 

32． Phospho-DARPP．32 represented a positive 

feedback Sj皿al through which some of the actions of 

DA might be amplifiedL 
． ．I1 pharmacological 

m0dulatiOn ofDA ．32 was detected in vivo． The 

phosphorylafion state of DA]RPP．32 was increased by 

／n v ~ strafion of 1)1 R~．cptor agonists． and 

their effects were counteracted by the a)nc ta呲 

administration of1)1(but Bot ofD2)antagonists㈨ ． 

To elucidate the action of SPD on D1 l'eP2ptors． 

we evaluated effects of SPD on DARPP．32 

phosphorylafion in stfiatum of chug—nai've and 

oxi63pamin~lesioned rats． 

Olemieais and a鲫  sPD ( 喇 lnatltum of 

MaZria M ca，O~nes~Academy of Scien~s，China)was 

d~csolvedin So40．1埘nd·L～ ，then d~luted and adius刚 to 

pn 5 with N 0H 0 1 mmol。L_。． A 慨 口e( 哪a口g 

】aⅡ D I酬 Co．China) SI(~ 38393．$ch-23390 and 

oxidolmmino-HC1(RBI．u ) Pl'~yl me~yl sulpMnyl 

fluoride (PMSF)， Pepsta~ and PKA (Sigma． USA)． 

[ P]ATP(185 PBq·mol～，BeijiⅡg Yahui Biome~cal Co， 

0 瑚)． 

Rats andpt~trtmtmem Sprague-Dawlcy rats(0，180 
± 29 g， Shanghai E)【p m∞衄 Animal Center，Sba口 

． 

Q 州fic 蚰 № ∞ 5 confin ed by Animal M aIIag锄 即t 

o加 仕ec'C~incsc Academy of Scienc~)were used． Rats 

aD 2ed with pcntobmbltal(4O mg- ～，ip)，and 

ectcdintotmila~ralmedialfc~cbrain e(MFB)wi血 the 

saline solution(4 )ccot~ S d叩m  Ha 9 7聘 and 

as0 c acid l ttg After 1— 4 weeks．1csioned rats w 

sclecnedin abowl andthetta'nsin a given w哪 Iec幔dcd 

Only恤 rats ∞ co~tralateral∞嘶 ∞ at a speedof>5 

‘m_m in response to apmn dIle(0．2 mg- 一，ip)and 

册 D(4mg。 _。， w used 

PH 唧  of the strh~ lgotein a【tmc乜 R砒s 

weIe d唧  ted 30 船 theintrapentone~jniec ∞ ofSP【) 

and other DA agents Stfiata msseczd and mt~ily 

In哩 面ed ice-cold Tris-HCI bIl脑 (pH 7．4) 10 

nmml-L一 containin~ ede~c acid 2 

mmol-L一 咖 Ⅻ strokes in 

h 口c ． 

DARI~-32 was e Ⅱacb。d【n】 

nm'tol-L_。， PMSF 0 1 

a f【∞ -gIa PotZr 

h匝Il(喀朗 棚， pmteins were pj切 ed by a ng 

l1c 0 m 200 to 5 mL of ico-cold zinc ac 5 

mmol·L一 and sptm at 4O0O g for15 mil1． pdlet was 

m s 删 in ciuic acid 1 mL (pO 2．8)10 mmoi-L 

cont啦 0．1％ Tritrm X-100 and A 2 Pg After 

ccIl乜jfhg ∞ m 28 000× g for 15 rain，the su~ m m t was 

陋 to pO6．5 withN 0．5mol‘L andicfi∞ i∞ 

for 10 ． After oE 五fugad锄 at 16 000 g for 15rain，虹  

fiⅡal剐pc皿a乜m was I蚰 ice． hotcin concentration was 

m曲 mⅡ卸 [ 】 

Back．phospho~lalima ass~~ Phospb唧dadDl1 w搭 

canied out舡 30 ℃ for 60 nfin in a final vc of 100 uL 

∞ma ng如硼 (pH 7．4)50mmol。L～，M4,CI~10mmol。 

L_。，耀 acid l mmol-L_。， ed efic acid 1 删 nd ·L～ 。 

catalytic subtmit of PKA l0 nmol-L～， [7-=P]ATP 5 

nmol’L～，and suiatalixoteins 40Ⅱg． ~ lation was 

smr~d by the addition of[7- P]ATP 【ea was 

stop# by addingthe stoppin~ solat~ l∞ ∞ma ng 3％ 

soc~m dedecyt~ c(SDS)，5％ 参ID既I：叩 出日nd，10％ 

eJyccrol，and0．O∞ ％ h．珈 dbluein晦 Ha (pH6 8) 
0 12mmol-L一1

．  

Samp~ were boiledfor 2血in andthen subjectedto 0 

dlnlcn~oml跖 P0Iy蚵y1蛐 gel e|emopb。 s(PAGE) 

u血培 10 ％ acryl锄 idc and 0．3 ％ bi~acrylamide in 虹  

rcs viIIg gc1 日∞ p量删瑚iswas car cd out砒60 V for15 

rain，thin 120V until虹 如 reached 虹 boo~m of虹 g*1． 

Resulting昝b staim~withCootm ssieblue，deatained，and 

dried． Themdiosct~vity rm lmd蚰 the甜 was 目珀吐zed bv 

mph0iIm analysis (Bio-Rad GS250 Molecular I Ⅱg 

Symm，USA)． The~a31ottnt of[y- P]pho~hatc in。唧 a脚 
in the 32 K>a Ⅱ b柚 d was data~oi0e：m H”印I拼  

Analyst s0 哪  Data 惭 臼甲佗ssed 蠲 pe∞ 曲gc of 

i∞ p ∞ cⅨ叩a哪 to the％ m  c∞ 州 ． 

DARPP 32phosphorylafioninthe strhmma 

ofnorA~ mrs SK&F．38393(3 mg· I1)lowered 

【 PJphosphate incorporated in the 32 kDa protein 

bandto 72％ of the saline group，sb吨 that the 
amolmt of dephospho-DARPP-32 was decreased by 

28 ％ ． ．I1 simultaneous _m{ecfion of Sch-23390 

(O．01 mg‘kg )antagonized this effect of SK＆F_ 

38393． These msults 眦 in m1e with 吣  

reports[xo]
． 

Afber the iIl{ecdon of SPD (4， 10， and 0 

tug‘kg )， incorporationwasnot chang~1． When 
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rats treated with Sg&F-38393 and SPD (4 

Ing· ) concomitantly， SPD counteracted the 

decrease in艘P in‘：0Ip0r 0n induced by Sg&F-38393 

(Tab 1)． This indicated that the D1 action of SPD 

was similar to the D1 antagonist Seh-23390． 

Tab1． Ineorpomti~ 0f[ P]pho61,1w~ inDARPP．32 
-m the ffl~m．tum 0f n哪 l r吣 and the delaerva~d 

striattml 0f嘣id叩 ne·l耐 。蚺d rab． n=3 c刚 I啪 s 

pooledh口n 2 rab)．牙± ． 

nAR ·32 惦phoryI蚵蛐 ．m the delIer- 

vat~l 咀alllm of 0xIl 枷 ne-le~ ed mrs 

hl口le denerva搬l slriatum，s黜 38393(3 mg’kg ) 

d。 l口PlNlosphate 蜘删 in the 32 kDa 

band to 44 ％ of the saline ， and Sch-23390 

(0．0l mg·k空 )counteracted the effect of S融 F_ 

38393． 1he amplitude of inoorl~ration change 

induced by SK蛀 8393 was much larger than that in 

norII1al rats． It sLl舀 刚 the~ tivity of DA 

re∞m0 afb the dd0I)amjne lesion． 

In吐le d跚鼎 at。d s~iatum，SPD (4Ⅱ1g· 一 ) 

decreased【 P]phosphate inc0邛0I锄ed-m the 32 kDa 
protein band to 56 ％ of 山e ． 111is 

reduction reflectedtbe decrease of deN~spho．DARPP- 

32 available vitro forthe back-plm~horylafion and 

conve~ely indicated tbe in．ease of plm~ o-DARPP- 

32 vivo． 1he simultaneous 衄 a舡nent with Seh． 

23390 counteractedthe&feetinducedbv SPD (T出 1． 

№ 1)． These results indicated山al after吐le 0xjd0- 

paⅡ1inelesion，吐lel：h action ofsPD was~ lilartothe 

n agol~ t Sl‘女F_38393． 

Previous binding assay andAC aetivit~ assay have 

demonstratedthat SPD )ssesSedthe characteristics ofa 

Dl agon~st[ 一 
． The present results found that SPD 

inc~ased the曲唧 h 0n of DARPP-32 in the 

32 kIIa—+  

A 

§ 蔷i ． 
B 

瑰 1． SliPPAGE 锄d 皿髓 蛳．噼 0f 

p量删叫均珂bd伽 0f 呲d璐 in add 既呲 ． 鲫  

reduced[≈P]p匮蛐印ha怔 ．mo0 啊劬ed in n，e 32 kDH 

b衄 d 0f de 竹a d曲妇n孤 ． e ca)鞠Hne； 

(b)锄 4mg·kg～． 

deI删 删 s~4atum of the oxkl~ amine-lesioned rats． 

DARH 32 has been proposed as am01ecuI盯 I瑚 er of 

dopaminocel~ve cells )sscssirIg Dl re∞p ． The 

phosphorylati~n of DARPP-32 appears to be 

speeificfor a Dl agomst． Thus，the present results 

indicates that SPD acts as a n ago~tist in 山e 

denervated s~4atum ． 

Intheintact striatum ，however，SPD anta窖0I删  

the effect of Sl‘女F_38393∞ 口le ph0sp】Ⅻ州ad0II of 

DARPP-32 w leit per∞ had Ⅱ0 effect，indicating a 

Dl~tagomst action． ．I1血 is possibly dueto山elow 

intzir~ic activity of SPDL and the exister~ of 

en&~genom DA． 1he o】【j‘ lesion upreg~ates 

吐le signal位ms血lc6蚰 瑚∞k唧【触1s of Dl re∞邮 【l3J， 

Ieases曲 sensitivity of n receptor协 s血珈丑ad0II
． 

Meanwhile，the eDd(唱 DA is dep捌 by I∽  

than 90 ％ ． Tl~'efore， SPD shows the n agomst 

action only a脑 thelesion． 

In slmmlary． tbe agom~c action of SPD oil 

DARPP-32 p1∞Bph0 lati0Ⅱ can be exl'a~ted on 

mpersemifive Dl re∞pt0rs in the denervated slriatum， 

while SPD shows an amagonisfie action ∞ nollll~ n 

0口n∞ ． 

连蠹 
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左旋千金藤立定增强大鼠损毁侧纹状体 DARPP- 

32蛋白磷酸化的作用 

郭 翔，刘 健，邹灵龙，金 坚。 王博诫。， 

。(中国科学院上海药 ，上海 200∞l，中 

国； 核医学国家重点实验室，无锡214063，中国) 2 、’， 

关键词 千金藤立定；磷蛋 白；磷酸化；多 巴胺 

D1受体■ f ̂ 胺 _ 五 38393； 
Seh-23390 霄_歧荆 季 

目的：研究左旋 千金藤立定(sPD)对 羟多 巴胺损 

毁大鼠纹状体 中 DARPP-32蛋 白磷酸化程度的影 

响． 方法：反磷酸化测定脱磷 DARPP-32的含量． 

结果 ：SPD不改变正 常大 鼠纹状体 中 DARPP-32 

磷酸化的程度 ，但能拮抗 D1激动剂 的作用 ；对羟 

多 巴胺 损 毁 大 鼠的损 侧 纹 状 体 ，SPD 使 脱磷 

DARPP-32的含量降低 44％，给予 D1拮抗剂可以 

拮抗这一作用 ． 结论 ：在损侧纹状体，SPD显示 

D1激动剂的作用特性，增加 DARPP-32蛋白的磷 

酸化，而在正常纹状体，SPD表现为 D1拮抗剂 ． 
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