
BIBL／D：IssN 0~a3-9756 A出 l'h~moolocca Sinica 中国茼理学报 1998̂ 缸；19(2)：97—1∞ 

C唧 aris0n of binding affinities of∞一c0】l0 and aml~lipme 
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~ xin；radj0】i md硒s ；calcium 曲删 s 

A附 ： To 。0删)aI the binding ~finities of 

∞ 妇血 (CⅨ )and aml0d岫  to N-ty~ 

d~ mels in 眦 brains． 咂T哺明 ： W e rot 

brains weIe h口m曜脚【i捌  in }唧 S bI珊 醯 

51)删丑0】’LI1(pH 7．4)and cenhi知 。d at40000×g 

怔' Obtatm tbe Ⅱ 缸Ibcan emIid蜘 丘枷 0Ⅱ． 

塔I- o0加 (瞄I． cIX ) was lI＆。d as a 

删 丑i鲫 d． u Ia 岫脚  ng assay岛 姐d 

丑Ⅲ Ⅷd1les of the IadiolIg蚰d dett~mined b 

锄 lysis． v-alue for each drug 

ob(1lill~ 丘D血 di印岫cc蛳 t 岛cp魄iInents． 

RESULTS= № di脆蝴 in 曰‰ 憎 嘴 of 

I咄卜CrX binding sites~tween 啪 and 丘esh 

d 慨  ∞硼 ． Values of岛 and Ⅲ 0f N- 

typeC 曲舡meIs帆 o．02-t-0．01皿 ol·L 缸-d 

l029-t-1徊 ／g 妇 ，唧 ec呐 ． pKi 
of CⅨ and衄 l硪 Dine weIe 9．57 姐d less 

th∞ 4，Ie! c州 y． p墨 values of p10pI扣词0】， 

砸_0 ， a∞ ， a丑d bi鼬 ne weIe very low． 

CONCLUSION：The binding a伍衄  of L-ty~ 

( +_锄柚{ gt粕1l0‘五皿∞ to N-ty~ ca2 曲a叫els 
inthe ratbrain螂 very ． 

We Nave previously shown that a novel L4_ 

d订 出哪 indi】口e derivative aD110dipiIle is a long- 血喀 

l锄 for disliking specific bil螂 of 

l Hji adiDiDe_l-4J． Voltage-dependent calcium 

cllarIIIe1s(、 =x：)subtypes，termedL(1ong )， 

T(tr~sient)，N (neitherL OrT)，and P(1'~kinie) 

Nowin凸‘ ∞m∞ Co，＆ 脚  ．510 

， 1 ∞  恂 Wai ， &栅 103004． 

a妇 ． 

0 嚆 阳 b-∞ ∞ PmfNA~ATOMO lk妇 i． 

Ptm 81—25-258-1194 FAX 81—蜉 辩 l2日D 

B血 【 岫 m0@Ⅱiiga pb皿 ．丑c．jp 
R∞d删 1997419-15 ^cce州 1997-124~ 

曰p瞄，werefoundin~sues J． Itiswell knownthat 

l，4-di~ydropyriaine(Ⅸ  )Ca：} antagonists interact 

with Ltypes， ying血at mey can bleak 
influx． on ether hand。N．type C ch觚删 s 

may play an nDOItant rolein transmitter release from 

nP．i-v~ terminals ． implying 山m these two sl／bly[~s 

have di ent 0ns． Thus， lrpose of this 

study was to 唧 Ie the in (binding 

potencies) between con0佃五in ( CrX ) and 

aml~ti0ine and N．typeC chamlelsin眦 brain ． 

n q 黜 caj曲 撼 af m脚 曲舶 酪 倒 r主cl嘲 幻  s 

m t h M nb胁 eD【icbed fl眦 0IIs w肿  印盯ed 

according to 删  methods~ 一 1】 haiIIs from male 

w 恤rtats【硼逝岫唱180—300 g)咖 h叽】0鲫 j捌 _m卸弧 s 

50 mmvl‘L (pH 7．4)u出管a h。m曜e血_盯 and filtered 

吐工rou 4 l~yers of乎峨 ． T 石l嘶 were celI亡 h窖酣 砒 

40伽 O g 妇 30 ． pelletsff~alnedweftIesI1sDended 

in EPEs 50 I珊Bd·L_。(碡I 7．4)． Pmte~ 。0啦舶劬do璐w曲} 

determil~t面 II窖恤 嘣 bod 刖 etolⅧ ． 

塔 I． 曲啪幡 n嫡Bmng a唧  mI．~-CTX (74 

TBq·删 一 ，Am盱sh砒n) n曲】g assay c~rrled叫 as 

de~：n'bed by o k o／ J． jI．删 锄 对lⅡe(0 5 

rⅡLj c∞出删 0f400 ct'艘 y bII伍 50 TⅢnd·L }玎 PEs_ 

Na0H bI断 (PH 7．4j．50 0f membrane sI1s 

(ap呻痢ma埘y 0．5 t~ etn)，5 d either ashy 

(幻吼 恤．diDgj or a s0II n co曲 iniDg unreeled(1卜CⅨ (tirol 

c锄 虹 l帅 of10Ⅲ ·L一 妇 n 嘲蛐 c binding)and 4,5 

ct' L cTx ． M Ⅲ  】es 坤  cubate(1 in 血 

in t~esenee or abs般 0fIlIdaM ed廿CⅨ at 25℃ f 30 

rain "rile fiIIal ir I】bad呻s w initiated hv tbc addid∞ of 

m I．~_C-'TX and 怔皿 _啊a地d 15 m_m at 22 ℃ hv瑚 d 

疗】协 衄 t 啦h~ fiber劢酆 (GF／C，wba舡n姐)． The 

丘I船 were lD 【舡 b，五nscd 血 1 mL a1iqu ofice-eNd 

删 h times．R越h 岫 was加翰sI]Ied 静哪I1a 

c0岫血lg 砒 an 蛐 ca 0f 50％ sp∞埴c 衄 of 

I-~-CTX was ~efmed as Ik di胁 l。e l~etweec total and 

n【m印础 c bindi。 ． For鞠tIlra 0n船驴目im曲拓，山e binding of 

嘲 吐】g c0 锄 d0IIs vfmI-~-CTX (O．O1—2 0IHn0l-L一 ) 

啪 柚臼lyzed矗s出 by s咖 岛 (印 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


98． BIBL~：ISSN0253．9756 ActaPhartm~ Sinica 中国药理学报 1998／tier；19(2) 

~ ation comet)andB~(maximal ng capacity)were 

de~ennined for each rat brain re,on n卜CTX 

0．05mnvl·L一 ofwas usedforthe asses．silent of disph∞Ⅱ即 t 

口 口．cies ofeach drug．In addltic~，the Kt(inlfibitic~eomt~t) 

value of eadl&ugwas calculated the apparentI 

valueis 畔  墨(一lg )． 

Snaiol~ nd and drugs I一 cTx(74 TBq·mol。。) 

w锄 m 删 from Am口slI锄 lnlemativ~nl p墨c(Buck，irK)． 

m】0d-唧ne and (4-)SM-6686 【methyl l，~-d~aydro-2，6- 

曲 3_ ( ber 一̂Lm啦 妇血m 蛐 1d)一l，2，4-oxadia- 

zolyl一5_y1)—4_(3_nj血栅 1)p di啦 5_c b0 劬e)were kindly 

dom md by sIⅫ 咖 0 P m∞a ⅡdcaIs Co，Japan． 

Decreases in tc删 and specific bindings of 

l25I-cI卜CⅨ to rat brainmembranesby addition ofBSA 

were fotmd． Haw目e【，[to si mc锄t differences Weld 

s咖 |n璐 I—cI卜CⅨ bjndjD between fresh and frozen 

brain membranes． 

The representative 懿山m don 0∞ [ilner慨 for 

璐 I-c‘卜CⅨ bindmg to rat brain 噩e shown in Fig 1． 

111e radioligand interbred with a single population of 

卿} 删e high af丘IIily sitesin rat brain． Kd and mⅡ 

for璐 I-cI卜CT bindings wefe 0．02±0．0l nmol·L 

and1029±lo8pmol／gprotein，respectively． 

1he pK．values of co-CTX，a删0dipjne，and other 

c antagonistsⅢe shown in 1． Al岫 ugb a 

hi pKi values fbr cI卜CⅨ (pKi values：9．57)was 

obscrvcd， those of 锄 di面ne and a血巴r C 

∞tag0ni啦 w wry low． 11le hj pKi values of 

c antagonists f0r tl1e[。H]ismdlpine binding sites 

西-b 1． p values of 125I心 cTx c N-type) and 

[ Ⅱ]i锄蛐pi地 c 锄pe)bind_m擎 in rat bIa．Ⅱ强协 c 

越血嗡衄is忸． (Nmnber of experiments)霉±s． 

Drugs 
I_ cTx

Pjr values 

[ H]iⅢ柚pine 

Ni岛出口ine 

( 

m 1di 

蜥 s叫 l e 

Bc 

nd ∞  

∞rdi岫  

Njmodl—ne 
(4-)SM-6586 
(一)SM-6m6 

(±)SM-6586 

Mml蛐  

(4(5) 
9．57(5) 

(4(4) 
《4(5) 
<4(5) 
<4(5) 

<4(5) 

<4(5) 

(4(5) 

(4(5) 

(4(5) 
<4(5) 

8．33±0．71(7) 
≥ 9．00 

7．41±0．22(4) 

9．31±0．26(4) 
8．05±0 22(4) 

8．51±0．56(7) 

8．50±0．40(7) 

8．昭 ±0．45(8) 

8．98±0．26(4) 

7．68±0．34(6) 
8．57±0 27(9) 

8．船 ±0舯 (4) 

BqJnd．pmol／g protcti 

Fig1． Scatr．haxd analysis of125I·p cTx bri ngsto 

ratbrain membranes． 

(Lty】pe)are shownin Tab1． 

The pKi value of cI卜CⅨ to Lty】pe C 

ehanndswas 倒∞n from Ertel et al ． Tile pK 

values from other Ca2 antagonists were taken from 

reports previously published、4I 
． 

DI9CUSSI‘，N 

The cleax resultsfrom preliminary experimentsfor 

themembrane ceparad0Il ofbrains andthe radioligand 

bj啦 assay w obtained from the presellt study． 
Our previous reports L showed that membrane 

preparationsfrom rat brains andthe radi gandbinding 

assayforthe asses nent ofdis~lacemental DDt即ci of 

L-type C anu~ asts needed to carry out in the 

satne day because the affmJty of this channel to rat 

brains w∞ not stable． The prese t study showed that 

either fresh or froaze membrane pfepmations of rat 

r_1 目【u／一目 ￡ 0目 pⅡ； 
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b~ins could be used for the determination of N-type 

channels using the radioligand bi啦 assay method． 

~ oi18，the addition of bovine s~rulll albumin to 

gaeir~ lMliI~ um inducedthedecrease ofnulilbers 

in specific binding ofN-type channels of rat brains， 

altb0ugh several p fs reportedthatthe senlm bovine 

arouminewas neededinina曲 doI1mediumC9,10J
． rn】e 

present paper sllggests that(1)nmmlxane fractions 

pI 删 from eitherfiesh orfrozenbraintissues can be 

usedforthe determination oftheN—typeC channels 

and (2)bovine senlm albumine in the incubation 

ml~ilml is not for山'坫 d创 nI1i 0n． 

(h z ld OliveraL儿 reD0Ited tlmt i0(nIle labeled 

toxinslike ” crx were shown 协 bind specifically 协 

l1i affinity sites oll chick 血 s)~ ptosomes． 

present study revealed 吐Iat rat brain membranes bolmd 

~o-CTX with a lligh affmi~ (Kd value： 0．0"2 

nmol。L )． Results coinci witb studies done oil 

rabbit(12J and frogC13J brains
．

In addition， previous 

studies have shown” cD(dis~nguished between both 

theⅥ日paⅡ1i1 and 1，4-DPH Ca2 antagonist target 

sitesL“J． Therefore，the preserR snldy shows that this 

radiDl nd can be used to assess the displacemem 

potencies of chemical compo~ ds to N-tyl~ ” cD( 

1ding sites． 

” CⅨ is a comI~tmd tim  can block N-and L- 

type Ca2 channels with a l1igh afrmity ( ≤ 1 

nmol‘L ) J． However，small inu~acfions between 

l， DPH ~tagonists like aml~ pine and N-type Ca2 

cha1]ffl~ wet"~ observed，suggesting 山at the 1，4-DPH 

C ~tagonist aml0( 吐ne do not affect neurotra． 

nsmiRer releasein the brain synapmsomes
． A1thou~ 

恤 present study also assessed many other 1．4一D H 

Ca2 antagonists like nifedipine
， nisoldipine， 

benidipine， niuendipine， and nicanfipine， these 

compounds had low displacement po~ es to cD( 

binding sties in rat brains． 1hus．we conclude that 

although” cD(showed h affinitiesto both L-and 

N-type C channels． there is Ix)close interaction 

h婀咖 tlle l，4一DPH C antagonist amlodipine and 

N-type C channels 

1 QuY· y日 K，Nagm mo T．ManiwaT，l~fiyagiafiA． 

Calcium ch日nncI blocking 。P of SM-6．~6 in rat hem-t and 

岫 躯assessed by r~ oligand bil吐n窖踊雌． 

n J Phm m o~ll9粥 ；63：165—9． 

2 Qu Y．"Da&ami~ C． yq  K，Mmuym  K， K， 

W~mabeK， P．esi0ml~'NtioniⅡ如 曲 of H-israd~  

bi啦 sites in rat brain membrane 鼬删 with卸 衄 

A出 Ph邮 nBo咀 Sin 1995 16：四 ，一93 
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NagaI伽∞ T． 

Slow ass0dation of p0 ± dy charged ( chamld 舡曲 m 

ⅫiPineto曲 ydI屯 r0唧  inⅢ Ⅱmbl磷  

(h H1Ⅲm 1996；27：137—40． 

4 y锄 K， Y． M黜 舯 K， } K， w 砒日出 K， 

N T disscci~ 。f 1伽g·啦  啦 

。dip e胁  H-PN200一I10binding幽 inmembranes ofⅢ  

h唧 a皿dh缸曲 ． H蝴 B1lⅡ1996；19：195—8 

5 M 唧 IvIW I~ oll and pIIⅢ∞ 删 aⅡ 嫡 s ofthe 

啦岫 GVIA recep r胁 珊 brain． 1n：口os锄 aⅡⅡH， 

sh J， Molec~ ∞ d odhllar M幽  of 

皿Ⅻ 酬 0画翻l targets 

New ’Y吐 ： 脚 I血  ：1995 P 3—39． 

6 MiIl叮 ． IVaflfiple ca]clum 吐邮 耻 a皿d n部删  nc岫  

sci∞∞ 1987~龆 5：46—52 

7 J， Qu Y， 蛐 H。№ 脚 T． T， 

M 曲i A As蛳 咖 t of( ．如 印ni 吐 蝴 c【窖of瓿 蕊  

脚 its L~omers． novel 1．4- opyTid c Wd惴
． by 

fa蝴  bilnng assay． 岫 J Ph Ⅱ日砌 19~2；58：75—8 

8 q 0Ht Ro m 啦 埘 ，陆 AL．Rm础 Ⅺ ． 

PI。劬 m n  1with∞ Fvlin ％ m re 

J Blot0姗 1951；193：嘶 一75 

9 o A．DooleyDJ．3tees afI，Robbin ． 

scd isol~&m 曲 s吐 ae~ty of[瑙I]u卜伽呻幻x_n GVIA 

bi啦  储 in恤 r砒丘oⅡ恤I。口腿 and causeⅡudeus． 

R血 Res】9 ：5∞ ：189—93 

10 醐 EA．W ㈣ VA．Ad ME．Gri~n限 ．0 a ．Smith 

MM T忙 Ⅲ 蟛岫【i∞：afim~ily of呻  h 汕 蛐  

∞ 【，a越  骷  础  

Bjoc 时 1994；33：5O粥 一108 
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JBiol(hem 】舶 6：261：6230—3． 

12 W ild~ DR．W丑瞳d MI)，Campbell ． a 蛐翟把血 of也e 

Ⅱ qpe C ch日nncI ∞ 咖 of 

咖∞ V 缸窖． Ha1∞pb蛐嘣啪b 1993~32 1127—39 

1,3 B幽 血  ，M 训 JA．Be趾 " ．  C∞ block ofN．type 

曲la岫 —ehnn—n~!in鱼】g andmt s~ 31Nic璀咖 s 

J№ IⅡ嘣 1994；14：5011一灯 ． 

／7( 77一， 
o~Conotoxin及氨氯地平与大鼠脑内 N型钙通道 
亲和性的比较 

， 杉 健太郎， 贯 敏雄，服部 薰， 9
， 渡连 ~

--

， 畏友 孝文 (新漓檠科大卓橥理卑教 ，、 
_ -- 2 ／ 

研室， 新漓蘖科大卓跪床蘖理卓教研室，日本圜) 

关键词 鱼复地平；硝苯地平；SM--6586； 

conotoxin；放射配位体测定；钙通道 
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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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Enhancement of 【一)-stephoHdine on protein phosphorylation of a 
dopamine-and cAM P·regulated phosphoprotein in denervated striatum of 

oxidotmmine·lesioned rats 

GUO Xiang，LIU 肚 m，捌 Ling．Long，JIN Jian2
， WANGBo-Che~ ，JIN 0Il 丑 

(ShanghaiInstitute of 砌 Medica．ChineseAcademy ofSciences，Shanghai200031，China 

。State KeyLaboratory ofNuclearMedicine，Wuxi2／4063，Ch／na) 

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 

I'roject蜘pp州 by岫 NationalN~ral＆j骶 FOlllad~ t of[ a， 

№ 39130091，39600179； the Folmda6~ of State L覃b0咖 of 

NuclearMedicine．№ 94O3；andthe B口 叽 ofState脚  b0咖  

of Drag Re。e础 ， 脚gh Imtieae of Mate~a M ca， (~ahlese 

Academy of Scieace．№ 助 l6 

con md眦 tonof删  丑矾  Phn85-21-64~1一l黜 ． 

86-21-6437-0269 E-珊m 霸  睁 9日vef shcnc ．∞  

Rec萌哪 !997拈 23 A ∞嘲 1997-11 

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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