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结果：NBP 10 mg· 治疗对缺血重灌注后脑组织 

中TxB2的产生具有抑制作用，但对 6-keto-PGF1 的 

产生无明显作用．NBP 20 rag· ‘ 治疗后，重灌 5 

n-fin缺血脑组织中 TxB2和重灌后 30mm时6-keto- 

PGFI 含量皆明显减少．NBP 20或l0 rng·kg 皆明 

显提高 PGh／TXA2的比值． 而阿司匹林(羽 ll1g。 

kg )除重灌 5mill提高纹状体 PGIz／TX& 的比值 

外．在其它时间点上均无提高作用．结论：NBP提 

高缺血脑组织中PGI~／TX& 的比值，可能有利于改 

善缺血脑组织的微循环状态． 
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Physosfigmine blocked nicotinic acetylcholine receptors 

in rat sympathetic ganglion neurons 
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KEY W ORDS sympattetic ganglia； nicotinic 

re∞p∞fs；physostigmine；allosteric regulation； Itcb- 

clan~ t。cbIli Ies 

AIM ： To study the blocking mechanima of 

p ∞ l1j1 (Phy) Oil nicotinic acetyleholine 

tece0tor8 (NAChR ) in syIl1lⅪ庙眦ic Ⅱ Ⅱ0璐． 

METHODS：The whole-cell patch-clamp techla,~  

was used to observe the effects ofPhy on NAChR in 

the cultured 母rn 啦 晚c 础灯f。ns from neonatal rat 

superior cervical ganglia(SO3)．RESULTS：ray 5 
— 20 rtmol·L一 inhibited neuronal NAChR in a 

conoea~ation-dependentⅡ垴丑n廿 and acce!~ 也e 

desensitization of NAChR． 0lallging the membrane 

potential flora 一50 t0 —9O mV did not affect the 

blocking effect of ray． Pny 20O panoI．L did not 

in( 。e o-．y 砥：吐础 0 ≈印。Ijsc =G 篮 ， 

CONCLUSION： Phy blocked NAChR in the 

mpa血 ~anglioll nl~liDns by interacting with the 

atlosteric sites out of the bjndin2 sites and the open 

ionic clmmeis of面 re0朗x叫s． Fny did not posse~ 

excitative effect OllNA _m SOG I~RI'OII$． 

Physosfigmine(Phy)is not only a reversible 

cholinesterase inhibitor，but also exhibits postsyaap6c 
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effects resulting pdmmilyfrom a direct hn凇 石o wiI11 

niootinic aeetylcholine receptors(NAChR)L1—5j． On 
muscle~1一 

．

electric organ( 
． and moll~ tumor 

cellsL ， the inhibitory effect of Phy oil NAChR 

resulted from blockadeoftheionic channelsin all open 

conformation． Apart from the depression，Phy also 

displayed a direct excited effect oll muscula?~ and 

dectrical organNAChR channels eV~llthoughNAChR 

wereinthe desensitization sl：ateL4J． 

Few experiments have been condlK~d about the 

blocking effect of Phy oi1 neuronal NAChR． It、柏s 

only reported that Phy could reduce the depolarized 

r唧nn of翔=!出n supe~dor c 酬 ga丑glia(s0G) 
lle211~ns to ACh ． As the stillCtUl~ and biological 

characteristics of neuronal NAI R are different flora 

those ofⅡIu8cle NAChRL ．Phy may preset dive~e 

pha,"~mcologlcal tpro-perfies on aetaonal NAchR． in 

this experiment1 we usedthe cultured rat SCG lle~JiuIls ’ 

to elucidate the blocking meeh~ slrl and ~ alyze the 

reaction site ofPhy Oll neuronalNAChR． 

ceⅡ culture SCG were isolated frcm ∞∞a瑚 Wist~ 

rats(1 d)． 'The~ssocialng method was descdbed in oar 

previ6us world 7 J． Bdefly，*he gaI1gha cⅢ into small 

pi00es and digested with 0．25％ t／y~n 1 811b~t151ollwas 

spun at 500 g for 2 iran． e pellet was resuspea0~ ia 

DMEM cont=a~ 10％ horse sem 1，The~sociated rIel】Ⅲ  

were transferred To35-啪 tissue cuiture dishes andwere cultured 

at 37℃ in 95 ％ 一5％ CO2for 7—9 d． Inthis period． 
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the cultured SCG neIⅡ0ns displayed a stable resl：ometoNAChR 

agonlsts． 

Current reeordi1~ Whcn the gigaseal b eeI】the 

L1odecⅡode and the membrane of the cultured SCG ndⅡ【m 

wasfc~-med．a swift pulse of sucdonwas appliedto rupturethe 

membrane and establish a whole-ceU recording configuraUon、 

(DMPP)， me of selective 

acdvators of 叩a吐 c ganglion NA0 ，was used to activate 

NA0 ． The CtliTen~ induced by DMPP were an~lified by 

Axopatc~lD． e program of vet．AMP 5．51 w∞ usedto 

analyze the tecc~ded signals exp were carried out 

aI 20—25℃ 

e ~tch-pipettes had a resistance of l一5Mn and 

contained：Csa l40，}Ⅱ 10，e 隐zic acid 10 and ATP 2 

ⅡIIn0l-L-。． The 啪 u1】1 mlution ca~ained：Na0 l加 ， 

KC1 5， 3， l，加 那 10，glucose10，tetmdotoxin 

0．00lmrc~l-L～ 

Phy哪  删 fromBl删 l曲sWellc~ne＆Co，D瑚 P 

from si a Co． 

Applications 0f山1J Ag~lists andⅢ唰  

applied by a pu pipette connectedb pressuIeinjm (Btt-2， 

Medical Systemso唧 )． puff pi】 was con出锄 of 3 

c 由lbesw．曲 a diameterof5—10蛐 ． di 撇 between 

面舭 and q捌 眦u瑚 w弘20一．舢 叫I，and50—60 

kPa of pres w applied 

C a血 d0lI e~ litudes of D induced aⅡ1咄  

w mea w蚀  program of 口̂ 5．5 1． Mean 

valu~ WOArl~ given wi山 s衄I devlati~ (j ± )． Tbe 

舯 of Statisti~ A ysis System (SAS)w used 

AN0VA ofdouble fac 

inhibi廿on Tbe 

pipette usedto apply drugswasfilled withDMPP and 

different eo~centratiom of Play． "nle applicationtime 

ofdrugswas1 s．andthemtervalwas 3rain． When 

DMPP 100 脚 oI。L一 was applied to a nellrOn， an 

mward currentMs elicited rapidly(Fig1)． 

W lethe mixtule ofDMPP and Phy was puffed 

to the s帅 e llOAllDn．the~ plitudes of DMPP-induced 

~llTentsⅥ depressed obviously． "nle blockade of 

DMPP-ir~luced currents by Play was potentiated with 

the increased Play ∞nce 蕾扯i0ns(F =5．38．P < 

0．05．Tab 1)． 

Voltage-indel~ lem blockage "nle cell 

membrane potentialM s held at一50，一70，and 一9o 

mV，respectively． "nle current amplitudes induced by 

DMPP 50 山mo1·L increased with the 

hyperl~larization ofthemembrane potential(Tab 2)． 

The currents decreased remarkably in the presence of 

1 

0 

0 

0 

0 

TI~ ／J 

Fig1． Effect 0fPhym decay呲 0fDM iIld1l耐  

a山瑚 乜．I： Ret-'otxli~ 矗舢 d|e s田l neIⅡ吼 ． 

The n■日 ∞雌 p~entml Ⅵ咀s held at 一70mV． 

H眦iz衄忸l bar=妇 of a】】pI咖 山1J ． Ⅱ： =top 

卸叫廿II恤de 0f DMI~ ．h时Ilced a岫 蜘 t：It： a叫∞朗 ． 

A 锄d B were of 6 el~ nts． and白=吐Ie 

decay 强 eon,~ nts of DMI~．md~ced cun nt 

obt丑jJIed by fittmg 曲略 d口 白rDml血 da】 cl帆 ． 

<0．O1 t̂2． 

Tab 1． I~lfibitm'y el~fect 

currentB． n =6． ± s． 

0f脚 m D册 _iI-duced 

AN0lvA of dOI1ble 曲c O ： 

F =12．51．P < 0．001： Interaction 0f dm~ble 6K 

F =5．38，P < 0．05；Pa．Ⅱw置se c田叩 ari卿 1 0fl~qOVA 

<0．O1 n  

Phy10 gmol。L (F：5．59，P<0．01)．However， 

the change ofthemerabr~e potentials had no marked 

influence On the inIljbjtory effect of Play(F：0．70， 

尸>0．05) 

Accelemtm_g decay "nle drug application time 

was prolonged to 15 s The DMPP-reduced current 

decayed gradu~ly， ev~rl though DMPP was still 
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Tab 2． B]oeknge ofI)MPl~．induced ~ttrrellts by n  ． 

n=5． ± s． ~ qOVA of d眦 ble fltet~rs：F =5．59． 

P <0．01； Interaeti~ of double 妇c幻 ： F = 0．70． 

P=0．52；n rⅥise∞ mpads0nof~kl'qOVA： <0 01 w 

c0Inm J 

al~lied(Figl，I)． Intlle presence ofPhy10~tmol 
- L_。．the curl~nts elicited by DMPP l0o~trllo1_L_。- 

were depressedfrom 2．5±0．4 nA to1．4±0．2 nA (n 

=6．P<0．05)， P|lv also accelerated the decay of 

DMPP．induceA currents (Fig l， Ⅱ)． The time 

constants( )of the turret decay I~"OCeSS were 

obviously shortened from l4．5±1．6 s to 4．2±0．5 s 

(P<0．01)． 

No ac廿、咀dng effect A high concenlration of 

Phy(200 l ’L )applied for 30 s on 6 nellrorls 
did not resultin any detestable current． 

Ⅱle classic competitive antagomsts of N a 

inhibit the receptors by occupying the binding sites of 

ACh． ff the ACh Nnding site of arl N ChR was 

occupied by agonist cos tively，the activities of the 
excited receptor，including the opening，closing of the 

channe1．and desensitization of the receptor．wDuld not 

be knfluenced bythe competitive antagonists anymore． 

In this exli~l'lment． we fotmd that P|lv blocked 

neuronal N ChR from rat S0G in a concentration— 

dependent n砌 ner．and Phy could speed up the decay 

rate of the whole-cell clm'ents indIlced by DMPP
． 

Ⅱ1e results in~ ed that P|lv could ao。elerate the 

desensitization of n~lronal NACbR and might not 

interactwith thebinding sites ofthe agonistsL ⋯ 

When the membrane p~tentials 

hyperpolarized．the force to drive and attract positive 

ions Into the cells throughout 山e opened re。eDtor 

charmels is potentiated． ff arl antagonist blocks the 

o嘟 channel of NAChR， its inhibitory effect will 

increaseswith the hyperpolarized membrane potential， 

／e，displaying a voltage-deper~tent property 1I)_l1_ As 

exmcted， the amplitudes of DMPP-induced cllrF~n[s 

were raised with the increased membrane 

hyperpolarization(T出 2)． However，the blocking 

effect of Play WaS not changed significantly． It was 

suggestedthat Playwould not block the open channels 

0f N ChR in SCG neurom【卜 3,1o．11J Fm'ibennore
， 

Play COilld not activate n IⅢnal NAChR 0r any other 

ionic channels．either． The results have shownthat a 

m血 concentration of Phy did not elicit any detectable 

currents in S0G ncul'ons． 

According to the mechanism， antagonists of 

N ChR ∞uld be divided into 2 groups：non-all~teric 

arId allo~terie． Ⅱle former blocks N ChR bv 

inter~ g with the binding sites of ago~ist and the 

1ater willl the allosteric sites including the oDen 

channel~10,11J
． Our results have revealed Iat Play 

could not affect the binding site of agomst and the 

receptor oDen_d删 e1． So， it WaS reaso~ble to 

deduce mat Play might interact wim the allosteric sites 

ramer than the open ionic channels tO block N a In 

the sympatl~tic n~ul'cffls． As Play depressed muscul~ 

L0IR by blocking the 叩eI】_-chaIlne1s -3J
， me 

present results also supported the view tllaI the 

structural and pl~nrnacological characteristics of 

neuronal NAChR were differentfrom lllOse ofN ChR 

in skeletal muscleL ． 
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酬 叩 目的：研究毒扁豆碱阻断交感节神经元烟碱受体 
Pf1 Archl98l；391：85—100． 一 ⋯  ⋯  ⋯ 一 ⋯ ⋯  。一 ’ 一  一 

9 Mo N．D吼NI，K AG Facilitation and iahibili0n of 的作用机理． 方法：以培养的新生大鼠颈上交感 

nicotinicwamrmssion by eserineinthe Ⅻc ganglia ofthe 节神经元为标本 ，使用全细胞膜片箝技术 ，观察 

． 

；24 O93—101． 毒扁豆碱对交感节烟碱受体选择性激动剂 DMPP 

Al j m甜 。IIs of廿Ie niaximc acety]choline武州  诱发电流的影响． 结果：毒扁豆碱(5一∞ m01 

TrendsNeumsci L993；16：181—6 ·L-1) 浓度依赖性方式抑制 DMPP诱发电流，促 

“ "。： ． ‘ ep —、进诱发电流的衰减，其抑制作用没有电压依赖性， 
l粥 7：10：蜥 一50 ．／ 毒扁豆碱20O mI．L 不能激活烟碱受体．结 

，0 一 f 论：与骨骼肌烟碱受体相比，交感神经元烟碱受 
毒扁豆碱阻断大鼠交感节神经元烟碱 乙酰胆碱 体表现出不同的药理学特性

． 毒扁豆碱通过作用 

。卫 于变构位点抑制交感神经元烟碱受体，不影响其 

郑建垒，何湘平，扬爱珍，刘传缋 。 1 I I 开放的离子通道和激动剂结合位点． 
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Elevation of an endogenous inhibitor of nitric oxide synthase 

in diabetic rat serum1 

XIONG Yah，LU Rong，LIYuan．Jian2，DENG Han-W u 

(Department ofPharraacology，Hunan Medical University，Changsha 410078，China) 

KEY WORDS argin]ne； e] l叫 

mdlitus； blood u00se； malondialdehyde 

choline；tb0racIc aoita 

AIM ： To study the 朗xl0g朗10Ils inhibitor of NO 

Ⅱlhase ， ．dimc~ l-arginine (DMA) in the 

diabe廿c rat sE舯蚰 ． M ETHODS： In slre口t0 n． 

induced dian e rats． the 】m DMA level and 

endothelitma-depondent vasorelaxation to acetytcholine 

(ACh)we∞ determined． RESULTS：The sE 】m 

DM A con centration  was ineleased in the diab c rats 

comparedwith their ag~-matched eonlrols(5．4±1．0 

坩 0．7±0．3 umol·L一 ，P <0．01)． The sE!n蚰  

PTUj te【l by NationalNatural Science In m of0 ． 
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malondialdehyde(MDA)level was also incaeased in 

the diabedc rats comparedwith controls(2．5±0．3， 

1．5± 0．1 tanol·L一 ． P < 0．01)． Vasodilat~ 

re印吼 se to ACh WiLS i玎 面Ied in diabetic thomeic 

aortas， WiLS imtrmved bv preincubation with 

L．argin~ 1 mmol·L～ ． CONCLUSION：I-lyper- 

~ycemia elevated the endogenous DMA content， 

which contributed to aUenanted endothelitma-dependent 

vasorelaxationin stl~ltozocin-induced diabetic rats． 

N_itric ox]de(NO)，besides regulating vascular 

tone，possesses a protective effect oii endothelial cells 

and an  inhibitory modulation of vascular smooth 

muscle cell proliferation~川． NO is synthesized from 

L-al~giiline by NO synthase in endothelial cells．and L． 

arginine an alogues such as ．J -dimethyl-at,ginlne 

(DMA)．which is present in blood ofboth human and 
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