
BI]BLID：ISSN C1~53-9756 Acta PharI岫 Sinica 中国莳理学报 1997 s印；1B(5)：411-415 

Inhibitory effects of vinpocetine On sodium current 

in rat cardiomyocytes 
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KEY Mr0RDS vil~ eeflDe； B0d Ⅱn ch蜘 ，els： 

l~ tldolx：Jxin； myocardium； pat~ elamp cbniqIlcs； 

V'mca alkaloids 

AIM：1l0 study the effects of vii~cetine(Vin)Oil 

the s0 ctla'l~t (INa) in ~ ocytes． 

匝 丑ODS： 】e soditma ~tla-l~t in adult rat 

veatricular 删 0【 慨 was measured by whole cell 

patch-damp 愀 bni Je． REsl II腮 ： 1k in 

eardiomyocytes was blocked rever~ly byⅥn，in 

eoneentratie~-dependem and 岫】咿 出p∞dent 

ma皿盯，but notrote-∞use-~ ． was 

attmtwled bv 13％ 一75％ wheat the V_m 

eoneentrati~ was raised fi'om 10 t0 8o tanol·L一 ． 

】e[Cso(95％e_．~fidtmcelimits)was 36．4(28．1— 

47．1),umol·L一 ． When the n bI柚e pon~fial 

depolarized ot~1"the of一90 mV t0+40 mV in 

1 step，砌 曲 蛔  effect of V Oll the INa was 

39％ atfirst，thenⅢljntain。d at abi曲 level，about 

52％ ±5％． 】e maximal山租 Dn(57％) 

T曲涮 at about 0 mV． V_Ⅲ intklenced both 也e 

aelivali~ and imetivatioQ lX,loce~es of sodllJ~l 

channel，and resulted in atmluadon of the window 

ctm'en~ (the slowly inactivating so曲Jm eulrellts)． 

C0NCI SION：V_Ⅲ inhibited soditma eulrelltsin rat 

ve~la'icularmyocytes． 

Vinpocetine (Vin)， (ethyl apovincamin-22一 

oate)， has been used in the I／le．a~ent of 

cevebrovascular diso．Atse~：dementias，convulsion。etc． 

Vin wasfirst described as cerebral vasodilate becauseit 

incleased glot,~ cerebral bloedflow under normal and 

hypoxic conditions in animalsL ． Then it was found 

thatVIn reduced the loss of hiplx~ mpal neurone~in 

rat cerebral ischemia【 ． and potentiated the 
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neuroprotective effect of adenosine against hypoxic 

dama2eL ． Recently， it was repo~ fllat ViⅡ 

improvedthe deformability of盯y伽 w s、 and 

had a block effect as potent as plaenytoin Oil the 

voltage-gated Na channel in rat primary cultured 

cerebral rlelll'OneSL ． They may be the main role of 

Vin in i~hemia． 】e Na channd in~ omyocytes 

w雒 also dealt with the dama∞ of isel,,errfiaL ． 1fhe 

fast sodilml~tla'l~t was responsible for the upstroke 

phaseofactionpotentials，whichinfluenced excitability 

and condu~ on of impul~$in heart IJSSU~L ． 】e 

slowly inactivating orlate sodiurll Ctla'l~ t whjch precise 

information v obtainedfi'om sine,le channel recording 

wottld have aweetalmeaningfi'om the clinical point of 

view，eg。inisehemia~ · 
． T0 clarifythe role ofVin 

t0 cardiovascular diSO．AtSeS．we studiedthe aclion ofVin 

Oil voltage-gated Na channel in rat ventficular cells． 

M A1既 IAI．S AND 脚 lI叩 S 

I~mlafien of a dj饵 帕q恤s Adult Sprague-Dawley 

rats， 0，weigt~ng 22,2± 19 g，(suppfied Animal 

I)qⅫ of ∞ ai Brain Rcse神 Ins~tllte，Chinese 

Ac~iemy ofSciences，。叩M 0∞lmlitnals，CetlJficate№ 005) 

sttm~d． 【丑n罾朗m睫 laea~ 眦 pa[n删 砒37℃ willa a 

n硼 讪 y zero ca]~illm(existed a lime c in dished wa 盯) 

solutionfor 8 mill，then pe 删 with口≈ solution，／e， 

zero ca]~il．1~ solution plus type I c0】lag衄ase(Sigma)0．舫 一 

0m g‘L and albumin(fatty-acld-free，V B0出 rI昙 )l g‘ 

L 斯 5—15rain． Whenthe hea／twas soft．the venlrlclewas 

Chop~ and gently stirred in KB solulion． C砌  ：ybcs 

印 a同 iⅡthe sI】 衄捌 眦 filtered，曲俐 in fresh KB 

solution at18一篮 ℃ ．and usedwithin10 h 

Whole cell pllteh,t'lml~
．  

叫ding Cells 

exnn3111~ with．皿 inversedmicro~ pe(brlk~t，J田Ⅺn) Alter 

attachedtOtheb呻妇nof山eb砒h，the cells嘴  埔】9白d the 

extracellular solution 6—7mL-rain～ solullonintheh毗h 

was rel妇。。d cen-~p!etely within l一2mil1． gIag 

删  ∞dcs iⅡtwo steps bymicllaelectmde 

(N ，Japan)，resismoce 0．8—2．8№ after filled with 

inlracellular solution． An船 AgCl electrodewas used∞ the 

reference elec~'ttde． Memlr,me cu e血  饥 lecorded with粕 

Axopateh 200A ∞ i6cr(Axon lmlnmlent，USA)． The 
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口‘1 6 0 sol~vale(Axon Ill,~amaent，USA)惴 used to 

p【 hI∞ d ．collect and Woc~ss data． Capacitive~anslems 

and s口i resistance voile eompensa~ and finear leakage 

cuirenl~were subwacted u ngthe o／4 protoeol【k~ age clRrent 

calculated based∞ 4 and slma pelp血  

before conditiotling and *  山es． See lI9 manual of 

pC 6．0)． The temoetat~e in both w踮 k印t at 

l8—22℃． 

flolutiom  andd Solutions：zero calcium sc 0Il 

c。 ．in酣：NaCI 120，KC1 10，Ⅺ F04 1 2，Mg[ 1．2， 

taufine10，pyl~vate 5，glucose舯 【m ’L )，andits pH 
was to 7．2 wgJaNaOH． 髓 SOlLlliOtl oo ：KOH 

70，KCI 40，KI-~oO4舯 ，̂  3，L-gtutamic aeld 50，taurine 

舯， acid0．5，H]~ES 10， 1】∞∞10(n~ol‘L )，and 

pH was adjusedto 7．4 with KOH．Inlracellular(piP ) 

~oltaion Cl3~aJ／led．．∞ 130，NaF 13，Mg[ 2，egtllzi~acid 

2，H]~ES10(m ‘L )，and岫 pH was a畦}l璐刚 to 7．2 
withCsOH． F．~a-acellular~oltaion ∞n岫jned：NaCI 75．∞  

75，M 1，KCI 5，0  2．5，TEA 10，gbeo~ 5，H]~ES 

10(m ·L )，and Ⅵ阻s ao"jus~ to 7．4 with CsOH． 

脚 ：佃 ( 蛐 (31emicalInc Ltd，Jat~n) first 

d~solvedinH0 1tool·L一 at 8 COlllCenll~ oll 0f舯 砌 0l·L～ ． 

and diluted w_曲 exlracdlu]ar solafi~ ． The pr1 was 

usted to 7．3 with CsOH Tetrodotoxin (Trx)Ⅷ  

pI“岫∞d frcln R e砌 In．irate， Hebei Provinee， 

China． 

Ilatn ∞ andt~LrVefitl~g Data越e ∞ aS 

± ，and amly~dby p日i【edOf 呷 f ． The steady-state 

ir v ∞ Of ac~vatlon ct~-ves voile titled with Bolt2~an 

。qu蚯0Il：INa=， ／[1+exp(V一 5) [叫，(Of INa= 

，№／[1一既p( 一 5)／K])．TheINaisthe sodiumclm'ent； 
，‰ is the maximal ∞ i of sodium CUllrCllt； V is the 

v~tage ofthe∞r 血面 ； 5isthe voicefer half 

inaclivalion； and K is a slope factor． The coDc咄 an 

∞蜀e curvewasfitted ac衄Idi tothe d 啪 ：INa= ／ 

( C+1)，where and，№ 越ethe s~31e as above． 

The Cisthe Col11cenll~ oll ofVin and isthe COlllCenll~ oll of 

r half-Jlllaibific~1． 

Effects of Vin 帆 sodilllml emTent 

Quiescent， gIe，small-~ized venUieu~ cells with 

deal"striations Ⅵ selected for recording sodium 

ctu'rellts． Wl蝴 the cellwas evoked by a 50-ms蝴  

deD0lari翻血)nto 一50 mV from a holding potential of 

一 ∞ mV，aI1 inward ctmm~t with ampfitude of 4．2 

±1．6 nA ( =24) app既lfed． n was bI hd 

partially by蜘 Trx 3o／~mol‘L ( 1)0r 

completely by 1(30 “m01·L一 ． After 5—8 rain of 

equilibration， l1] sodiunl currents were ree~xled． 

，

’  

№ 1． hiM妇 0f呻阳捌蛆 s删 唧 叫rr印t TTx 
皤 V．m ． 

One cell was used for only one e~ Wafion． The 

Inhjbjt0 effect apl afed within 2 min after adding 

vj口．and 代ased with rak~-ig 咖  舶  ∞ s． As 

妇 V_m clMlceI1 OnsweIe10，∞ ，40，and 80 r∞l 

·L一 ．tlle amplitudes of吐le currents weIe tenI】a 

byl3％ ±2％ ( =6，P<0．05)，29％ ±6 ％ 

(n=6，P<0．01)，53％±6％ ( =6，P < 

0．01)，and 75 ％ 4-6 ％ ( =6，P <0．01)， 

~espeetively(Fig 1)． There was a correlation(，= 

0．99684．P <0．01)between吐le log c0nceI1 0n 

(x)and tIle％ inl~ificc (Y)(IIle regre~ion 

equati~l=Y= 一0．5876+0．6976X)． 1be 

(95％ 础 den。e limited)was 36．4(28．1—47．1) 

删 l L～． 1be ，№ recovered completely after ’ 

wasI1in窖 0Ilt of V'm n me exWacellular solmicc 

(Fig 1)． ， 

CSumr~mt-voltage relationship 1he mem- 

brahe l~teatial was held at 一80 mV and IIle inward 

curren[Ⅵ忸s evoked．m every 10一mV s咖 depolarization 

tO vaIi帆 s levels． 1be n瑚】【iⅡIal aetiv~ n 咖 I ， 

ap at一40mV for control and 一30mV forV．m 

40 Iimol·L ． Nl~liunl currents decreased by ． 

V．m at n~embrane ix~tendals 一 50 mV tO + 10 

mV． The extent of％ inhibitionwas丘DⅡl 33 ％ tO 

60％ (P<0．05)． The mean Iev p(衄I al did 

not du~ge and was at about+29 mV i玎 control 

andVin鲫  (Fig 2)． 

st翰 s忸te舯di啪 cul咖 t in ：吐伯6∞  

Vad0us membrane p 口I出ds between — l20 mV and 

一 20mV wcEeheldfor5 s aIIdthen deI，0曲Iizedbytest 

to 一 3o mV． Vin 40 ／~mol·L一 had aIl ‘ 

inhjbit0 effect tO ina vad0n c0 of sodiunl 

channe1． These currents weEe not Jeak．sI止虹acted
．  

。  

The clⅡve was titled with Boltzman equation
． The 

h ina WIⅡ0n voltage aIId slope cc0r weIe 一72．8 。 

mV and 7．9for。0I山D1，and 一82．4 mV and 9
．
7for 

Vj玎(P<0．05)，Ie!；pec6vely(F 3)． ’ 
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t／lenlbrli rte polen~iaI／mV 

F姆 2． CI唧 lt．1，01帕 Ieh蛔  jp of sod4um cm'Jre~t 

t o0atmlmadV'm 40I呲-0l。L_。· n=5 celb， ±s- Fi窖4
． 恼  衄 mad 蛔 IcI I妇 Clm"Fes 0￡sodim~ 

(0-0．5· cIm僦 h 删血 Dl皿 dVjIl 40 ．L_-
．  n：5 oeus， 

Membrane poleatla J／mV 

Fig 3． s乜喇ly． bmL-dvadml cI珊 0￡ so(~um 

CtmL~ t． Theinactivation唧赠 哪 iⅡhibi由ed byVjIl 

40I删 o】·L_。． n=5 ceⅡsl ±s． 《O．05． 

EffectofV mlactivationandmu~-dvalion 

The Vin 40 “m01·L一 inhibited both activation and 

inacfivafon of sodium channel， and atteauated the 

window olrrent(Fig 4)． 

Voltage·dependent and llse·dependent 

bloc~ g The membra~ potentials held from 

一 90 mV to "t-40 mV by condition pulses． then 

delx)ladzedto 一30mV by atest pulse． The results 

(， ／，c ml咖)indicated that the blocking e脓 Is of 

VIn 40 ~zmol·L wefe produced below the 山Ies d 

(一砷 mY)of sodom  cm'te~t and strongerwheathe 

IxXenfials H increased． Therewas a correlation(r 

=0．5464，P<0．05)between the％ inhibition(r) 

and the log membraae potential(X)(the r《 0n 

equation：Y=0．1634+0．2021X)． The maximal 

blocking effectwas ahom at 0mV． Afteavatds．the 

effectwas notincreased obviously(Hg 5)． 

1rlg 5．Voltage-~ blocka~ 0￡∞曲皿 claarent 

byV'm 40 J．m0I·L一． TheⅢ ∞lj砷d J (the peak 

amplitude 0￡sodhun claarent dI—罐 the懈 t pulse)Ⅷ  
plottedasafunction ofthe 自 m  poteaU~  岫 咏  

the∞  地 础 喀 pulse． n=S cells，霉±s． 《0．05． 

Totestthe us deDendcnt block~ 0fthe sodllml 

ameⅢs， a train of 20 01atizi口g pIlIses (the 

s~ tting quenc 1，3，and 5 Hz)was 
applied t0 a h0Ⅻ Ilg poteadal of — l加 mV，and tbe 

membra~ pot~fial w depolariz~ to 一 30 mV． 

Whenthe u豇l 嚣 wefe 1，3，and 5 Hz，吐le IN, 

did not declin~for~ntrol，but de eas甜 bv 36 ％ ， 

34 ％ ，and 24 ％ forVin 40 ／~no!·L一 ． However
． 

the r~latiw cm'n~t (amplltud~ of INa at each 

stimuladon comp~ withthat oftIleinifiaI one)WaS 

notmuch de．casedforthe 职 flce ofVin 40 m 卜 

L～． For~ 'oplc, the pe出 amplitud~ of‰  

∞mpared withthat ofIln，the％decrea~WaS10％， 

《c＼茗0|J， E nI 。 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


414． BIBLK)：1SSN 0253-9756 Acta Pt d j Sinica 中国药理学报 1997 sm；18(5) 

7％，and 6％ (n=6，P>0．05)respectively，rio 
0bviOils differences were found between 1，3，and 5 

№ ． So， did not血d the use一0r ra舡deI t 

effect 0fV'm． 

1tIe t~"esent rE划 ts indicltted that vinD0 ne 

inhibited s0diIlrrI current in isolated r乱 velmieular 

cells． n s effect is the 龇 as that in nellit2ql 

cel1s J． 1tle inhibition was reversible aild 

c0ncennad0n—de咖 Id吼t． 

In addid~ ，Vininfluencedoil both activation and 

imcdvation Dnx：ess of sodiulll channel in 

caIdi0nn帕cv慨 ． Vin raised 山e threshold poter~al 

arIdd1an窟edthe acdv~fion cllrvetoward出 01alizati0n 

dire~ or1． Thesefindings suggestedthatthe activation 

口【0cess of s0di岫 olivineIs beinhibited byVin． Ie 

inac vad0n cIIrvewas shiftedto hyperi~lalizafion． It 

indicatedthatVin als0 blocked theinactiv ed咖 屯e of 

the~annd． These results suggested thattheⅥdIx10w 

currents were inl~bited by V’m (See Fig 4)． 1tIe 

window current is a o01nD 『Ient of s(~liuna current in 

inactivating state ，which c∞ be depressed byTD(． 

FI】IlhtⅡn0∞．the INablocking ofVtn is，in a voltage- 

depe删 ent皿舡I呵 ， ld is m0犯 strong at p 即 盘1s 

posifive to the ~gion wh~l~ s~ady—stale inactivation 

seen1s to have been eompleted． 

There are increasin y evidences demonstrating 

fllatthe dmgsthat block山e s0di岫 d1aⅢd may exert 

a p【Dtec吐ve ettee~0n I1eurorl cells and caIdi0IⅡy1)cybes 

as well[6,11,13J
．
An iIIa ase in intracellular flee Na 

conee~ ation during the early stage ofiseheram is very 

h mfil1 because it may lead to C overload． Ie 

voltage—gated sodiulll channel canind。ed be a 90|Ⅱ∞ of 

significant increases in f Na l{because山e s(~liuna 

current ina v撕0n is 0f n incompletely in a large 

v~tage rangein iscl~'aic ca|舭 tissue~12】
．
So．our 

6ndillgs can offer矗lrtb盯 evidence that山e inlabit~y 

effect of Vln∞ slow inactivation ca田D0n锄 t of sodillnl 

currents may ex眦 direct eardioixotecfion when 山e 

heart suffers from ischamia． 

In c0∞cIus ．VIn inhibited s0di岫 0田Tent in 

isolated lilt ve~trieular cells in a revealble nl珊mer
． 

1’his effect WaS ∞n咖 na吐0n-de咖 de『tt and voltage- 

dependent， but not lllte- or use-de咖 Id肌t
． 

Fl l瑚卸Ofe， V．m b10cka of both inltctival~n and 

activad0I1 cl~lrse of sodiulll challnel resulted in the 

attenuation ofwin~w current． 

1 丑ax袖 P．Debrecz~ L．Tal~esL． 

Effect of ethyl 0vhm血 ∞ ∞ ciIq of魄 s1曲  

n 佣n 6叩s衄d arterial 删 日 

A_卸曲面眦 晦悖血Ⅱ 1976；26：19∞ 一3． 

2 s州 D．Rise．N~R．B0ckT，R0Fb C，M哪Dcl∞ ．Bid咖  

． ．
vi叩0c P【 叫b isd】劬 ic cell抽  窖e in rat 

I-ipp s． Sci19B8；犯：1m 一9 

3 J，R R Ⅶ  ∞ iIIcrⅫ  prm ctive 

effe~ of adcn0s ~／tro． 

rmr¨ k ∞l 1991；2ns：7—10 

4 ＆ 妇 waM E胁 of OnI缸 ble~l cell血h 1n出眦y 

v／vo mⅨ 删 by tt．删 睇Ⅲ db0d． 

ÎⅡ Ⅲ 扯 lⅢsd硼喁 19兜 ；4,1：281—3． 

5  ̂l曲 P，Bd sL．vj px：目ineis舔P亡 舶t嬲Pb即 tONoek 

v0l 舻  。d Na d目叫eb _m功 c 璀 娜  

J升l 口a砌 1995；2T'3：303—6 

6 眦 LV．BOrg M ．Ve~enck F． b 6皿 of sodium and 

calcitml删 直Id缸 p丑血  'ⅢⅡ my0∞Idillm：a ne 恤 

c 0m asc R苎 19蚰 ；27：3帕 一57 

7 R’zzaId}n 。J蚰啦rv cr． e JC 

New u曲嚣 ofⅡ exd0m0fv 0础 唧 aⅡT古地 in be 血  dc 

：R瞄 1 ；56：怕 一∞ 

8 R山 kIB． M 

sIow al坩血血∞ 由 e so击唧 dl枷 ds of ~allt珊 |Iean 

J G∞ Ph俩 l19B5；％ ：89—1o4 

9 o删 BL．Ⅵ eB，~ rnant删 ．0玳 E， Gw 

AU i 肌 of∞m暗 dvs如Ⅸ n i t by owIv 

iⅡadiv砒iⅡE Na amTem hkck帅 ． 

Am J Ph l 1995；抛 ：哪 一暇 O 

10 ‰ YQ．Piclmff AS．a k铷 CW Evidencefor出 Jo叩娜眦 

曲 Ⅱges in ∞击咖 曲衄嘴l 血 d锄 g 岫g and刚 um d皿ⅡⅡd 

u0吐 by曲豇 in r砒翻 i肛 “叮 ． 

( Res1991：69：6 一56． 

11 h  CP， lm 】m Bs №  s as h  

地 叩 啦e ve出L培s． n∞ds 脚地 姐 Sd 1995；l6：309—16 

12 WuⅣ ． PB． 1~lmimylm i血emodi翩 ∞岫 al 

岫 ∞s tlll~ient iⅡ cⅢr in va dall矗rⅡw0c惝 ． 

Am J Ptr~siol 1994； 66：HL0B 一IllO46 

13 uuⅨ ．Tm K．a】l出 Y，S Y， S
． 

0fpe血 幽 Ie枷 Ⅲhy衄 

JPb|m 。0l脚 T 1螂 ；266：1247一 ． 
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长春西汀对大鼠心肌细胞钠电流的抑制作用1 

魏 苑 

(上海医科大学基础医学院生物物理教研室， 药理教研 

室，粥l经生物教研室，上海20∞32，中国) 
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．堕 堑尊术；长春花生物碱类 

目的：研究长春西汀对心肌细胞钠电流的作用． 

方法：用全细胞膜片箝技术记录大鼠心肌细胞钠 

电流． 结果：长春西汀可逆性抑制心肌细胞钠电 

流的作用为剂量依赖性和电压依赖性，但未发现 

频率或使用依赖性． 长春西汀 10一∞ tanol·L_。， 

对钠电流的抑制作用为 l3％±2％至75％±6％． 

半数抑制浓度 值(95％可信限)为 36．4(28．1 

— 47．1)Ⅱnlol·L_。．在膜电位以 10 mV的间隔从 

一 90mV阶梯状去极化至 +蚰 mV时，抑制作用 

呈逐渐增加的趋势．约在 0 mV左右达到最大抑 

制 ．长春西汀对钠通道的稳态激活和失活过程的 

影响，可使钠窗电流(缓慢失活的钠电流)减少． 

结论 ：长春西订抑制大鼠心肌细胞的钠电流． 
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Effects of moxomdine injected knto r0s刚 ventrolateral medulla on 
blood pressure，heart rate，and r．砌 町舶ll柚 e廿c nerve actbAty kn rats 

xI／Yan-Fa~．g，HE Rui- 

(Depar~em ofPhysiology，HebeiMedical 毗  o， 

KEY WORDS moxo~ e；medI】lIa dd0嘞 ； 

m 曲曲 c n廿v0Ils 昭售岫 ； blood es飘加{； 

mte； s0I。cep哪  

删 ：To岛Ⅲ曲晴 Ihe effects ofm~ idine(MDx) 

缸ie倒 into m~ral w砸n0la删 皿e由】lla(RVk~) 

0ll blood珊黜 (BP)，he rate(腿 )，and Ihe 

删 印皿pa c 删 ac帅  (RSNA) iⅡ 

al sth吐ized n0|卫lc耙nsive m扭．  ̂ 口fm DS： BP． 

HR．and R 咖 sj]曲lll邵嗍 dv rec叫ded after 1 

gC№ 1，10，枷 l00 -L-1w罄 i玎je删 into 

RVU ． RESUL1晤 ：M唿 1，10，aIld 100脚 l_ 

L-1f叫 Lloed BP 丘哪 !3．9± 1．0 l曲 to I3．0± 1．7 

ld)a(P<0．0S)．13．8±1．8ld)a∞11．4±1．5ld)a 

(P<0．01)，and13．9±1．9 kPato9．4±1．7 kPa(P 

<0．01)．respectively． № djd not nI脚 HR． 

R W with Ihe 曲 ses： M唿 1 脚 l-L-1 

妇Ieased RSNA 50％ (P<0．0S)，10 l-L-1 

_蚰咄 i丘‘删 y i~ eed RSNA(P>0．0S)，and 100 

酬 -L-1 reducedRSNA by 23％ (P<0．05)． In 
si妪日 b缸a 血 v删 瑚扭， № 10 l·L一 

蛐姒ted by 50 ％ (P <0．05)，蛐  

叫崦橱蚯al di 删 丘蛳 m址 in bI船 nervc i蝴  

r叫嚣(P<0．01)． CONCLUSION：M in}ec脚 

c0fle mdm∞ 协 P 啦 R -R雌 g． 

P ：86-3儿_6D“ l21．嘣 5566． R ：86-3儿_6O _8l77 

R∞i倒 1997-01·10 ^ ∞t 1997-04-22 

_蛐 R：删 dec sedBP，hIt djd ttR． 

1be 曲∞ of RSNA did n0t p日脚lel with Ihe 

de m e腩 ctofM％ ． 

Moxonidine( bx)，animi~zNine，Ie 强蜘 忸a 

new 卫el1em of el~ dine-like centrally acting 

an~ ve drugs．wltieh ac via I1-imidazvli~ 

嫩 ep 川． MoxiⅡiectedi呦 廿Iemswal ven~lateral 

nleduua(RⅥ M)decrea~t blood珈嚣sIll tBP)aIld 

h曲吐 rate (腿 ) in ~ scious or anesdlefiz~ 

hypertensive m扭 一 ． Nettrons in RVLM send 

exciU~ ry input diIecfly to the spinal syml~athefie 

Ixegangli~ e n0Ⅲ=0I1s． It is assumed that Mox 

0duoes its depress。r effect by decreasing dpl埘m 

sympatl~ c tone． But there was no report b0Ilt Ihe 

effect of Mox dire叽 ~pfied into 血c RVLM 饥 

sympathetic nervc outtlow． The al sympathetic 

n洲 activity (RSNA)is mostly used to evaluate 

peripheral 唧 础  c tone． Inwavenc~s ∞ of 

Moxintbe dosesin血dIlghypotensi~ 硼 l tedR 『A 

in锄1est zed眺 【刮 aIld in o01lscio嘴 rabbits[引
． bm 

it、 山Oughtthatthe de嗍 seofR A in山Jcedbyiv 

Mox、 duetoits cenmd action aswell as ped计Ieral 

esy【 旧cinhibition． Tl1e aim ofthe study 

toinvestigatethe effects of_m{ecti~ ofMox into 

RvI 0Ⅱ BP' 腿 ， 枷 RSNA in 锄嚣山edzed 
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