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删 ：To determine whether adenosine 5'-triphosphate 

(ATP)is released from the superior cervical gangfion 

(SCG)of mts and whether the release is regulated by 

pmsynapfic mechanisan METHODS： Using the 

luciferin-hiciferase technique． 1IESULTs：Electric 

stimulation evoked the release of A11)from the rat 

SCG Ade~osiae(iO0 ptmol‘L )，P】(A1)pufino- 

ceptor agonist N6-cyclopentyladenosine (0 l um0l‘ 

L )．the muscarinic agonist oxolzernorine(1 prnol’ 

L一 )，and 5-hythoxytryptamine(100 m l‘L一。)de- 

creasedthe evoked release of A1P from the rat SCG． 

on coatrary，P】(A1)purinoceptor antagonist 8- 

cyclopentyl-1，3-dipropylxanthine(10 nmol L )，P2 

purinoceptor antagonist pyridoxab5-·phosphate4~-azo-· 

phenyl-2 ，4'-disniphonic acid(10tanol‘L )，mus~~一 

rinic antagonist atropine(1 prnol’L )，a2 adreBO- 

ceptor antagonist yohhnbine(3~tmol‘L )，D2 a— 

mine receptorantagonist sulphide(20gmol‘L )，and 

histamine(100 mol·L )increased the evoked 

release ofA11)from the rat SCG． CoNcLUS10N： 

ATP is released from the rat SCG and the release of 

ATP can be presynapt／callymodulated by P1(A1)，P2， 

muscarinic，啦 adrenergic， ，5-HT，and Hl receptor 

agonists and an tagonists． 

Cl胱 sp ∞ toAssoc ProfLIANG Shang-Dong． 

Now in Department of Physiology，Jiangri Medical College 

Nanrhang330009，Chk~a 

P1m 86-791-{ 7217．eXt 2250 Fax 86-791 862 7003 

E-mail ds~m'ac@public nc jx．cn 

Received 1998-06-22 Accep~d)999-03-27 

Neuro~ansmitter release may be re虮lated by 

presynapfic rece啪 rs ou nerve terminalst 一J 

Presynapfic receptors include autoreceptors and 

heteroreceptorsL J Automceptors are located at nerve 

terminals，throu吐 which ueuron’s own transmitter may 

modulate its own release． ~ ptors aIe located 

on the axoll terminal and stimulated by transmitters 

released from different types of~AIIons． There were 

presynapfic muscarinic receptor ， and 9-a(h∞c印- 

tots in the superior cervical ganglion (SCG)． 

investigations showed that small 

intenselyfluoresent(SIF)cells ofthe SCG contained 

dopamind ，histamine，and 5-hydmxyWjptamine(5一 

HT)L6J． It appears that syna~c transmission in Ⅱ1c 

SCG can be affected by different transmitters of 

modulators． 

Strong evidence has been provided 吐lat ATP can 

act as a transmitter in the nervous system( In 

addition， ATP has been suggested to mediate fast 

synapfic transmission in sympathetic ganglia ． The 

rat SCG contains P】purnioceptorsthathyperpolanzethe 

ganelioil and P2 purinoceptors that depolarize the 

SCG ． Studies 0D A1P release in various nervous 

tissues will provide some clues to explore the role of 

ATP in吐le neurowansmission． The aim of this work 

wasto dP~ lainewhetherATPwas releasedfrom the rat 

SCG andwhedaertherelease ofATP was regu|ated by 

presynapficⅡx hanism in the rat SCG． 

Chemicals ATP assay mix， luciferin-luci- 

ferase， adenosine， oxotremorine sesquifumarate， 

atropine，snipiride，histamine，5-FIT were purchased 

from Sigma． 8-Cyclopemyl-1．3-dipropylxanthine 

(DPCPX)， yohimbine， N6-cyclopentyladenosine 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


璐SN 0253—9756 Acta Hl唧 m∞l Sin 

E-mail aps@se／~ef．shcnc 0’ 

中国药理学报 1999 Jul；勘 n 

科m九 ax 8 21—6474—2629 

(( A)were Dufcbased from Research BiochemicalInc 

(Nmick MA，USA j Pyridoxal 5-phosphate-6-azo— 

pheny1．，2．4 一disul口l1onic acid 4-sodium salt(PPADSj 

was obtained from Tocris—Cookson(Langford，Bristol， 

UK) 

Experimental procedure Spmgue-Dawley 

rats(1{j0—220 gj of either sexprovided bvtheAnimal 

Centre of our Institute 帅 anesthetized with urethane 

(1． g。 。。ip)． e scG together with p∞-and 

postganglionic fibers was excised． The tiss~s weFe 

Uunsferred to all organ bath (2 mL)with a pair of 

platinum wire electrodes andwere perfusedwith Krebs’ 

solution：NaC1 113， KCl 4 7，Caa2 2．5，KH2PO4 

1 2，MgS04 1．2，NaHCO325 0，glucose 11．5 mmol。 

L-。at a rate of 0 6 mL·min at 37℃ and gassed 

with 95％ +5％ CO,2． Samples were collected by 

all automatic fFdetion collectorfor 5 min after a60-min 

exluilibfium  and ass~ed for A11)content． During 

superfusion two stimulation wrio6s(S1，S2j were 

performed at 30-millintervalsand drugswere addedto 

the perfusion solution between Sl and S2． Squarewave 

pulses of a 2．5一ms dui~ on were delivered at 

supmmaximal voltage(>1 kV·in_。)． Tbe stimula— 

tionat 10 Hz for 0．5 rain(total of 300 shocks)was 

administered by an 日tron(Hungary)stimulator． One 

gan on of each pair，leftor dght，served as contro1． 

Assay of ATP nle A11)released from the 

ganglia was assayed using the luciferin-luciferase 

techniqueL ． A standard calibration cuiwe was 

established usingATP(10 pmol·L tol nmol。L )． 

Sample(1fx】 )was added to 5o ．0f ATP assay 
mixture containing luciferin—luciferase． 1tle lumine— 

scence was measured in an LKB l25O luminometer for 

10 s． n Krebs’solution was usedas a blank 

antagonists on stimulation-evoked release of 

ATPfrom SCG Adenosine and P1(AIj purinoceptor 

agonistCPA decreasedthe evokedrelease ofATP from 

the SCG． Pl(A1)purinoceptor antagonist DPCPX and 

1'2 pufin~eptoranmgonist PPADSincreasedthe evoked 

release ofA11)from the SCG (T出 1)． 

Tab 1． Effects 0￡ m n reeeptor agonists and 

arti sts 0nthe ev0ked releas~ofATP I ratSCG． 

n=4 ganglia ／rain 4 rats 霉± s． <0．05．cp<0．0l 

vs contro1． 

Drug／band‘L一 
Ratio ofATP release(sys】) 

Control Drug present 

Effects of heteroreceptor agonists an d 

an tagonists on stimulation-evoked release of 

ATP from SCG nle mu~arlnic agonist 

oxotrermmne and 5．}rr reduced the evoked release of 

A11) from the SCG． nle moscarinic antagonist 

atropine， ct2 adrenoceptor an tagonist yohimbine， 

aowmine receptor an tagonist sdp~de ，and histmxline 

enhanced the evoked release of ATP from the SOG 

(Tablj． 

Statistics Data were expressed as ± and DISCUSSION 

c0珈 【I℃d by 曲 t-test． 

RESUIJ1S 

Electric release of ATP 

front SCG erelease ofATP atteat was (0．033± 

0 013)um ol·min-l·g (tissue)(n=32)in the 

superfosate ATP releases evoked by S1 and S2 were 

(3 3±0．4)and (1．9"2±0．24)nmol_min ·g-。 

(tissue)，resl：eCtively (n=32)．the ratio of ATP 

release at S ／Sl was 0 57±0．08． 

Effects of purinoceptor agonists and 

1tle studvindicatesthatthereistherelease ofATP 

from the rat SOG． 1tle results of this paper provide 

evidence that the evoked release of ATP can be 

modulated when presyrmptic autoreceptors and 

heleroreceptors weIe stimulated． 

nle~ i／le receptors can be classified into P1 and 

P2 purinoenptors 川． P1 ptlrinoc~ptor is activated by 

the degradation prtxiuct adenosine of ATP P， 

purinoceptor is activated mainly by A11)． Pl 

pim noceptor is further classified into AI and A2 

subtypes Adenosine and P1(Alj pufinoceptor agonist 
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a)A deci~sed the evoked release of A11)． Pl(AI) 

purinocepter antagonist DPCPX and P2 pufinoceptor 

antagonist Pl S increased 山e evoked release of A11)． 

These resuIts~owed tha t山e release of ATP from the 

scG was regulated by preganglionic PI【AI)and P2 

purinoceptors． 

Synapfic tran smissiou via presynapfic mechanism 

can be affected by oxotremorine： 
．

noradrenaline{12一
， 

dopamme／州
．

histamine[】 
．
and 5-HT 1 

．
Similar 

findings have been obtained hi our works． It is clear 

山at transmitter and medulator state in 山e ScG is 

considerably complex and the release of ATP in tbe 

SCG can be regulated by different endogenous figands 

thro,gh differellt receptors． 11he experiments support 

the opinion that thepreganglionic nel~eterminals of rat 

SCG ale equippedwith Pi【Al J，P2，M，ct2， ，Hl， 

and 5．HT receptors． 
n  

g 一 f} 
f 。 
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曼 兰等节突触前释放腺苷三磷酸的 j 多种受体调制 
．  

三 
梁尚拣 ，E Sylvester VIZI (匈牙利科学院实验 

匠 所，布达佩斯H-1450，匈牙利) 

关键词 腺苷三磷酸；颈上神经节；氧化震颤素 

血清素；阿托品；育亨宾；舒必利 组胺 

目的：研究大鼠颈上神经节 ATP的释放及其突触 

前调制．方法：荧光素．荧光素酶测定技术 结 

果：电刺激大鼠颈上神经节引起 ATP释放． 腺 

苷，P1(Ax)嘌呤受体激动剂环戊腺苷，M胆碱能受 

体激动剂氧化震颤素，5．羟色胺减少神经节 ATP 

的释放 P (Ax)嘌呤受体拮抗剂 8_环戊基．1，3一二 

丙基黄嘌呤， 嘌呤受体拮抗剂吡多醛一5．磷酸．6- 

偶氨苯基．2 ，4 ．二磺酸，M胆碱能受体拮抗剂阿托 

品，啦肾上腺素受体拮抗剂育亨宾， 多巴胺受 

体拮抗剂舒必利和组胺增加颈上神经节 ATP的释 

放． 结论：大鼠颈上神经节释放 ATP．Pl(A1)嘌 

呤受体，P2嘌呤受体，M胆碱能受体，啦肾上腺素 

受体， 多巴胺受体，5．羟色胺受体及 Hl组胺受 

体激动剂或拈抗剂可通过突触前机制调节 ATP释 

放． (责任编辑 朱倩蓉) 
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