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吡邶地尔 肠：肠肌 ： 

吐炙稚 乞 

目的：研究钾 通道 开放剂吡那地尔对 5-HT{受体 

介导的离体豚鼠回肠(GP1)收缩反应的影响． 方 

法：以等长换能器记录 GP1收缩反应． 以[ H] 

GR65630结合试验检测大 鼠内嗅皮层 5-HT 受体 

作川，但不影响 巴胆碱引起的 GPI收缩 ；吡那 

地尔对大鼠内嗅皮层 5- 受体与[ H]GR65(g$0 

的结合无影响 结论 ：毗那地尔 可能通过激活突 

触前神经元 ATP敏感钾通道抑制由 5-HT 受 介 

导的 GPI收缩 反应 
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Effects of long·term application of dopamine HCI on 

dopamine agonist．induced cAM P production in rat renal cortexI 

ZHAO Rong—Rui ，JIN Xiao—Hong，ZHU Lin，W ANG Wen—Ze 

(Deparrmem ofPhysiology．Shanxi Medical Universi~．'，Taiyuan 030001，China) 

KEY W ORD a：~panane receptors；kidney cortex； 

dl耳目 【le； cyclic AMP； dopamine agents； adenyl 

cyelase；Sch-23390；aompefidon e 

AIM ：To studythe effects oflong-team  application of 

d0I)孤T血le HCI(DA)o131 the functional changes of 

d(】p卿iIle receptor subtypes c哪p】ed幻 adenyl cyelase 

in rat renal eoitc．x． M ETHODS：cAMP levels wem 

measured bv radiolmmunoassay as all index of 

do 叮lirIe receptor function． RESULTS： iection of 

DA (加 mg‘kg ‘d～，ip，加 d)reduced the 

fenoldopam (Fen) (100 rmaol·L )．induced 

increments of cAMP productionfrom the control group 

0f+ 1．26-i-0．04to theDA-treated group of +0 63-i- 

0．22 nmol‘min_。／g tissue and the propyl—butyl一 

叫  supptlrted h tbe Natit)nal Natural Sciem~Ftxmdati~l of Chiml 

№ ： ．1 l 

Corre,p(mde~ce to Pmf ZtL,XO R~mg-Rui P'm j“  1 413—7~1l(J 

F ± 0 1．202．性 

Roceived 1 ，I “ ； Accepted 1‘ 7-I 

dol3alnine (PBDA ) (100 ~tmol ·L-。)一induced 

decreal~ents of cAMP production  in the plx~ nce of 

Sch．23390 (Sch)from the control group of 一0．勰 
-

i-0．18 to the DA-treated group of 一 0．11-i-0．08 

nmol·mill_。／g tissue with， howevea"， comparable 

percentile o．hangesforthe2 groups． Schblocked both 

Fen．and PBDA． ucedincreasein cA]M~D[xtzXJil~tJon ． 

while doml~ e (Dora ) blocked the decreasing 

effects of PBDA on cAⅣ accumulation in the 

presence of Sch． CONCLUSION： Long—tetra 

appfication of DA produced a Ina蜊 “down 

regulation”of both DA1 andD receptorsin rat renal 

co rtex wi th， however， the resp mess of the 

remam~ receptors unchanged． 

Dopamine HC1 (DA ) agonists have been 

extensively used in the treatment of cardiovascular and 

kidney disease㈨ ] But
． 1ong—term application of the 

drugs may result in the decre&se of drag effects in 

patients and animals，indicating the OCcurrence of some 
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changes in receptor mspon~ Al though the short- 

term exPP sure of tissue cells to DA agonists induced 

desensitization of dopamine一] receptors ” ， no 

evidence is available regarding the dopamine-l receptor 

desensitization induced by long—term treatnlenl with DA 

agonists jn intact bodies which is more close to the 

clinical situation． So．in this study we examined the 

effects of long．term  application of DA on the function 

of kidney DAtan dD receptor subtypes by measuring 

cAMP production as all index of DA receptor function 

Tissue plq呻 埘l Wist~ rats(27：．weig}I Lng150 

± 5 g)were randomly dividedinto2 grotlp~：DA group(『l= 

18) medicated with DA}唰 (3o n ‘kg ‘d x30 d ip) 

and control gnmp(n=12、螂 injectedwith saline Ra wel_e 

decapi~ and e whole kidney was m~ ferced u)j0e_cold 

K bicarb0岫 s。lut 1 sed wI山 95 ％ Q +5 ％ O 

A strip of renal cGg~el (0．1 g) w st~peuded in organ bath 

c Ⅲlbers containing modified Krebs-bicarbonate solution：Nacl 

1I8，KCI 4 7，CaC]2 2 5．KI~2PO4 1．2．M 0}1．2．NaH0 1 

25．andgltr．．osel1(1ranol‘L )． ProFranolol(1{1fm-．ol-L一 ) 

w粥 added to block 雎~kenoceptor effec~． Bath solution螂  

maintained at 37℃ ， DH 7 4． Tissl】es 峨 allowed to 

equ6．1ibrateforl h and Ihe,solution w船 changed every 20 rnin 

DA ago nists c0 1—1130lartol·L‘。)％10g．1~ added andincubated 

for 20rain． ,selectiveDA subtype antagonist(Sch-23390 of 

d01．e，10／~mol-L ) e陀 added a|20 min befbre DA 

ago nists． The reacti~ ,wik~i ten~inated by tricblomacetic acid(1 

tool·L 5O0
,
uL) Thetissue homogertate,s re spun a|15 x 

， 4℃ 妇 15 rnin supematants 陀 nentrafized bv 

KOH(2 mol-L ) and spun at 7 g f【Ⅱ l0 min 

supernatarlt 50 rlL was tmed for cAMP r-adioirnmuno~say 

c ∞ ∞ y To tncre~ aae ~rtsitivity of cAM P 

r-ud ioimmunoossly， samples,were a~eiylated before assay【；J
． 

cAMP was determined bv a radloirmrmrm~ssay kit made by 

St~nghal Second Medical University Acetic buffer 100 J L， 

~etylated reagents f止．1 cAMP 9 GB【l L～．and anti- 

cAM ~-uiIm (I：2【1( }) l 】 L̈ we added sequentially 

Atier tncubation at 4 t over niZht．the m~tion wa lenninated 

by l mL i 一cold ph0 Phate Imfter 20 TTIll／~)I’L。。．pH n If 

fi}llowed by vacuum filtration throu卫h Millipece membrane． 

which w翘 then stoven at㈣ Lc tot 30 min and o>~ 3．ed f0r 

cAMP tLqng liquid sclntillatkm counter(Ls_： 1． Beck1nan) 

Me~．sured cAMP w expressed nil]f}I of  cAM P accumulation 

per g perrain 

Cl'temi~tls Fenol&'tram (Fen．S 疆 526，StnithKlioe 

Beecham． USA )． Propyl butyl一由  f PBDA． Sloan- 

Kettering CallCer Center． USA)．Sch— 91)(Sch． ~hetictg- 

Hou曲．USA i． do~npcfi&me (J n Phamlaceutica Inc， 

USA)． tk)pamine H0 ',and prowar~}k)l Ha (Beijing 

PIkI几naceLltlcal Factot'~1 A¨{ t3r chemicals we AR 

S切矗sticaL analv出 11 v 【L s are presented ± s 

Student’s Dmred or non-paired tests~A．ere u d a appropriate 

Basal p acctmmlation Under the 蛆n1e 

experimental condition， 【n DA—treated group the 'basal 

cAMP ac~uionhation WSS 1．44±0．22 nmol·min。。／ 

tissue，which was much lower山an that of2 3l±0．12 

nmol’min ／g tissue in con trol group with P <0．0l 

(Tab1)． 

Effects of Fen Vari concentrations of Fen 

(0．1一 ]00 Itmol‘L )，a selective DA1 subtype 

agonist， stimulated the cAM production in a dose． 

dependent mallnLw in both DA．treated and control 

groups(Fig 1)． At a dose of 10 f*mol·L-。，Fen 

increased the cAMP level from the basal value of 1．44 

±0．22 【0 2 07± 0，】4 nmol_min。。／g tissue in DA— 

treated group，while in control group it increased the 

cAMP level from the basal value of 2．3l±0．12 to 

3．58 ± 0．07 nmol_min‘。／宦 tissue (Tab 1)． 

Although the inerease extent iii terms of absolute value 

'rab 1． Effects oflong一蜘 n applicatin~l ofDA 讲l dop~ aine aI IIi induced cAM P accmnulatlon in rat re~al cortex 

{m~ol·ndn-。／gtissue)． n=3 experimentsin dupli~te． ±s． >0．05． <O．05，cp<0．01借 basa1． 
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scI|+Fen
．

·  

Fenol~ laOm／～ too；-L-1 

1． El 硝 Fen andFen+Sd t．233~)on 

aOcu眦  嘶 in m t n col*tP~ ． Rats were 

a由 珂stered with cDA-岫 tedI or without【contro1) 
DA for 30 d． Fen：fenoldolm0m．Sdl：Sch．23390． 

n=3 experimentsin duplicate． ± ． 

WILS much smaller in DA—treated group than in control 

group，the percent increases were comperable for the 

two gmups(Tab2)． 

Tab 2． Effects of long．term application of DA ∞  

d0l Ile agonist-induced ％ dlaD~  in d 

aeonnulafion in rat renal eott~1． Stimulators= 0
．1 

‘ L一 ． n = 3 experimen~ in duplicate． ± s． 

>0．0St controlfor both Fenoldopema and PBDA 4- 

Sch． 

Fen 

C,mtrol／％ DA—treated／％ 

PBDA+Sch 

C~ltro_／％ DA—treated／％ 

Effects of P】胁 A At the dose range of 

0．1一 l【x1 m01‘L～ ，PBDA，aselectiveDAz subtype 

agonist，also indueed a dose-related increase in cAMP 

production in both DA-treated and control group albo it 

to a lesser degree (Fig 2)． At the dose of 10 

tzraol‘L～ ， PBDA induced the cAMP accumulation 

from the basal value of 1．44 ±0
．22 to 1．88± 0．08 

nrnol’min ／g tissue in DA-treated  group and from the 

basal 2．31±0．12to 2
．89±0 07mnol-min一 ／ 【jssue 

in control group【Tab 1)． Again the increasing extent 

In terms of absolute value was smaller in DA．treated 

group than that in control group with， however
． 山e 

value ot pe rcent in．eases r培 in proximity to each 

otherf0r山etwo groups 

Effects of antagonists n le effects 0f the 

一  

k  PBDA+Dom 
’ 

＼ ￥ f 。
． I } 

＼  一一 
．

PUDA十Sch 一 
．  

Propyl-butyl·clopamtne,I—lg mOl_ 

2． Effects ofPBDA．PBDA + Sch and PBDA 

Dom ∞ 0帅 accmnulafion in rat renal cO№  

PBDA：ptopyl-lmty1．~ ，]~o111．-dcmaImridone． 
Sch：Sch．2339o． 

selective DA1一receptor antagonist， Sch， an d the 

selective DA2一receptor an tagonist， dompe ddone， oil 

fenoldopam— an d PBDA，induced cAMP accumulation 

wepe summarized n Tab 1． 1t is evident that Sch 

blocked bo 山 fenoldopam- and PBDA-induced cAMP 

incl-ease in both co ntrol an d DA-lreated groups．while 

dompe ridone slightly increased the PBDA．induced 

cAMP production． It is noteworthy that in the 

presence of Sch， PBDA induced a dose，related 

decrease， but not incFea．~~，in cAMP accumulation in 

bothgroups(Tab 1，2)． 

Our results showed that afterlong．term  application 

ofDA (a combined DA]and DA2 receptor agonist)， 
the extent of changesin cAMP acan mutation in rat penal 

COll~X including the increasing extent induced by Fen 

and the decreasing extent induced by PBDA in the 

presence of Sch were markedly attenuated suggesting 

thattheDA receptc~,'s(both DAIandDk subtypes)al3e 

readily desensitized in that tissue
． These results were 

supported by the observations of Bates et 0 and 

Kinoshita et al sh0 ng that the DA1 receptor 

binding sites were reduced by pretreatment with 

dopamiue or dopamine一 hydmxylase inhibitor 

DA]receptors aIe 1inked t0 the stimulation of 

adenyl cyclase (AC)activity．while DA2 receptors ale 

associated  with inhibition of cAM P generating 

system ， In this study，feno~ ，a selectiveDA T 
receptor agonist，increased the cAlvlP accum ulation  in 

bo th groups． PBDA is nominally co nsidered as a 

S ∞暑l_■＼．．IJ!E iEc．置兰4lnE：o口t生  0 
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selective D agonist， however， it also has some 

stimulatory action on DA1 receptors ⋯． 1herefore． 

PBDA． when used alone． also increased the cA  ̂P 

production slightly and its inhibitory effects Oil cAIvIP 

production viaD re~ otor5 could only be revealed in 

the pr ce of selective DAl receptor antagonist，Sch． 

n1e stimulatory effects of both fenoldopam and PBDA 

on cAMP production were completely blocked by Sch， 

while the inhibitory effects of PBDA 0n c 6l1P 

production、 re abolished by the selective DA2[eceptor 

antagonist， dompeiidone． Thus， our results 

demonstrated the existence of both DA1 and DA2 

receptors in the rat renal cortex． 

In this study． the extent of incrE黜 in cAMP 

production induced by Fen and decrease in c 6l1P 

accumulation induced bv PBDA in the presence of Sch 

Ⅵ considerably attenuated in terms of absolute value 

in the DA—treated group after long—term application of 

DA as c,xam rea with the control group． However． 

the extent of pei'cellt changes Ⅵ basically identical 

forthetwo groups． This suggested thatthe numberof 

receptor sites was down-regulated by prolonged 

exposure to receptor agonists with· h0weYer， the 

remaining ∞cel加 fs kept functionally unchanged． s 

isin agreementwiththefindings ofBalmforth etal L“ 

who have done similar experiments on human 

a~,llveytoll'la cells． 

1 Lokhandwala ．Iql~ge SS 

c idⅧⅫ l pharm~ ]ogy of ergic ",rod dopanuinelrglc 

ileceplol~；Ⅱ ra t si I6 n in cong~live heart failure． 

Am JMed1991；29 sup一5B：2S一9S 

2 Mu ym ．№ 咖 cE，Weber RR，R { Ⅻ D  Dougl~ 

FL，Go]~erg U ． 崾m咖诅【i。11 of i,enal blood flow and s~dium 

exc 。II in hyP目协 Ve palie~ dIl抽g b]c~d 骼 u 础  。II by 

mtr s admini~aration ofthe d亡p ne l agonlr,l fenoldop~  

Ch叫  m 】哪 7：76：1312—8 

3 B‰ M ， Pi B． Selwobe]P． Sc 噼 r R， ~ lkes B， 

K陆 ekOm W P．et ． R L-c酣 effects of dc anl e。II fOr忧 of 

∞nlracliD口 in the 陆ⅡIIg hurn~ t煳n dc i~esefved 岛一 

Il0 h h 

^m J C 姗 鼬c Pll m啪 I 1989；14：54q一曲  
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长期给予太鼠盐酸 多巴胺对多巴胺受体激动剂 

诱导的肾皮质 cAA皿 蓄积量 的影响 ． 

赵荣瑞，靳小虹 朱 琳，王文泽 R'7 7j 

(山西医科大学生理教研室 ，太原 03000l，中国) 

关键词 

一 磷酸 ： 

多潘立酮 

壹里堕鐾整；旦宴亟；多巴胺；环腺苷 
多巴胺药；腺苷酸环化酶；Sch．23390； 

c MP 

目的 ：观察长期给予盐酸多巴胺对太鼠肾皮质多 

巴胺受体亚型所介导的腺苷酸环化酶活性的影响 

方法：用放免分析法测定 cAMP含量，作为反映多 

巴胺受体功能的指标 ． 结果：长期给予盐酸多巴 

胺可显著减少肾皮质由非诺 多泮 引起 的 12／~V]P增 

加的量 和 在 Sch．23390存在 下 由 PBDA 引 起 的 

cAMP降低的量，但其变量百分比则与对照组无显 

著差异 ．Seh-Z3390可阻断由非诺多泮和 PBDA引 

起的 c／~V]P的增 加，而 多潘 立酮 可阻 断在 Sch． 

23390存在下由 PBDA引起的 (：AMP的降低． 结 

论 ：长期应用 多巴胺 可使 大 鼠肾皮质 的 DA。和 

D 受体均发生 明显的“下调”，但余留受体的反 

应性 不变 ． 
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