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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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normolensive rats as well as effects of Mox in some 

sinoaortic barodenervated rats． 

Rats Swa~e-Dawley ratst 0t 315± 30 g 

were aneslheli／~ with sodltl~ ipentol~bital 60 nag‘kg～， 

addlticml doses w The femo~ m y and vein 

were calmulated for re∞耐i BP by a ixess．1x,e mmsduc~ 

(̂ⅡuO．5)and for salLne 赫∞ QI"drug柚血n．蚰 m， 

respe~vely． HR．was monitomt by a HeaIt Rate Counter 

(AT-6OIG)． 
R TheleftIdd~eywas％p∞。d via a 

印 ∞ch． One h砌 ofthe rmal 加 岫 堪艄 around 

the renal vessels was D distally Io cllmillt1]~ the afferent 

activity． The nelrve placedm a bi platlrm ad。c眦  

for p0 I曲 l r。Ⅲ 碰IIg，andilmaers~ in u ~ -afrm． 

nelrve activity was m by a bi 咖 (A 

62(~G．Nihon Kollden)． The amplified~ignats w tnte~ated 

wJlh integra~ (r~-6eoc)，withiDt m。dtime 5 s The 

inte~ ed R was t'ec~ded along with BP and HR．Ol3 a 

poly~-aph system (RM 6OOO． Nilac~Kollden1． Uponthe end 

ofthe p I硝 毗 the pI啊 endofthef● 蛐 吐岫 。dto 

麒 the noise level of R A，the data w a中Ee娼ed as ％ 

a~,ge ∞ values beforeinjection 

Il畸ecdon A堆或be蚓 rats w fixed oil a stereola．~ie 

frame( ICt．rlangwan)in s叩iJIc p0 妇  Irachea 

and cs呷i柚 w mm∞ctedin thelower neck and reflected 

m 嘶 ． The distal IracheaⅧ cannulated for",mailation． 

栅  ∞ ofthe bilaterall~tgm c Iismuscles，the basilar 

por~11ofthe o,=ipiud b∞c was removed． The ventlal strface 

of the medlllla was e by iⅨ the dura and the 

araclmold 

An I n ss steelrobe(di m曲叮lmm)wasfixed饥 

捌d cframe．alrli埘 tube(di m哪 0．5mm)filled with 
sodium ∞ 10 rra'nol‘L w connec~ l by polyeaaykme 

响fIgIo am ∞ 姆 (10 )．A∞珊曲1gtO coQidlm~【 ， 

1 sodium gIl Ilme was slowlyinjeetedintoRVI．NI(2．8— 

3．6衄 caudaltotheinteralralline．1 2—2．0mmlateraltothe 

midllne，O．5一1．0IIⅡII dorsalIothe ventral surface)Io 帅  

the maximal pl z0net ／e， gIm le semltive ∞ ． 
Anther i加盯 robe filled wilh salLne of hl0x 惴 used for 

injecti~tinlrain 

Bilateral bI h 螂 e eec Carotid sinus alre~ 

w fany exlx,~d． slaⅨ mmel~ and sl~ of 

laryngealI were cut． The aortic dc e rl既Ⅷ andthe 

carotid sinus ilct'ves se~iotled lⅡ出  ：【I 龇
． The 

m 嘶听 eea'vieal r 捌 mink and cIm咖 l~'yngeal nel'vo．~ 

w also cut． Ccl~ letellessofb~odenervatlonwas ensuredby 

the absence。fdexa'easeinHR．whenhype,rte,,．~ wasinitiatedby 

jv 0 ofph自唧 ． 

Pt0 Is R,~tsⅥm  divided in five grou~． one of 

which received1t,L saline andtll'ee received【腿 of3 doses of 

Mox(1，10，and 10otamol。L )． BP，HR．，andRSNAwere 

simullaneously t'ec~ded for 60 mill Only 0ne dose w越 Ii~sted 

in each rat． To studythe effects ofh|蕊 in sir●0 c denervated 

I ，0m 唧 wea'e injeeted№ 10 。L at 2 h 

afte~r萌n∞ c矗m既v 饥 ，b which time BP，HR．and RSNA 

hnd remn~ Iothe b~elinelevels． 

Drugs Mox(p咀ny 99 ％，l￡aIi-aH血 ，他咖0惯 ， 

G m州 )was dissolvedin saline． Sodium gl,~mate(Sigma) 

Ⅵ氍 also dissolvedin saline． 

S切d Data were e~pressed as ± and eomt~ d 

with t lest， while the difference between before and after 

medlcafi~1was d∞e withmired flest． The effect of drIlg衄  

R A was am Jyzed byW ilcoxonlest． 

BP aladHR The glut,~ ate s~ensilJ．ve哪 was 

identifiediust caudaltotheWapezoid bodi~，lateralto 

the pyramids，and ros'u'al to the rl：x~ets of廿IeⅫ血 

nerce． Applying 1止 glutamate 10 tmn01．L一 into 

this珈瑚 increased BP bv 3．7±0．8 kPa(P<0．O1) 

andR Aby 40％±6％ (P<0．O5)in6 rats． 

BP andHR showedIflO change afteriajection ofl 

uL saline into RVI ． 

The injection of Mox into RVUⅥ dose． 

dependenfly decreased BP， starting within 1 mill， 

teachingits nadirwithin10—15rain．andlasting 30— 

60rain． ．Ibe nadir depressortespoosesofMox1．10． 

and 100“m0I．L一 werefrom 13．9± 1．0 kPato13．0 

±1．7 kPa(P<0．O5)。13．8±1．8 kPato11．4±1．5 

kPa(P<0．O1)，and 13．9±1．9 kPa to 9．4±1．7 

kPa (P < 0．O1)， respectively． rll~ie was iflO 

substantial d~nge of HR before and after injeetion of 

Mox l，10，and 10o／．ulaol‘L (P>0．05)(1曲 1)． 

R Injedion ofl止 salineintoRVLM had 
no effect 011 RSNA． Mox 1 tanol·L一 increased 

RsNA by 51 ％ (P < 0．05)， 10 tanol·L 

insignificanfly affectedRSNA(P>0．05)，while，100 

／．ulaol·L reduced RSNA bv 23％ (P<0．O5) 

( 山 1)． 

In gillO~ [JC denervated rats，the baselines of BP 

and HR were similar to those in buffer nerve intact 

rats． Mox10,umol·L inhibitedRSNAto 50％ fP 

<0．05)，which differed丘Dm that in buffer nerce 

intact rats(P<0．O1)． However，BP and HR after 

eetion ofMoxwere notdiffel'entfrom thosein buffer 

nel~eintact rats(P>0．05)( 2)． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


BIBLID：ISSN1~53-9756 AclaPhamlacologlca Sinica 中国药理学报 1997 s叩；18(s) -417 

Tab1．Effects of1  ̈1'~1oxin~eclteaintoRVLM onBP， 

ItR- and llSN~_ in anesthetized normot~nsive ral!~． 

n=8。 置 ± s． >0．05． b／,<0．0．5， qP<O．ol 如 

helot'e； dt,>0
．0s M  1岬  ·L一 ； ‘0．0s 

lVlox10．ttmol·L一1 

BW kPa 

Before 13．4± l 2 13 9± 1_0 13．8± 1 8 13．9± I 9 

Al~er 13 5± 1
．
1a 13．0±1 7 11_4±1 5 9 4± 1J7 

H＆ ·rrdn 

Before 340±34 350±2l 340±46 ．350±33 

After 344±40" 350±3妒 340±51 351±40" 

RSNA／％ 

Before 1(30±0 1(30±0 1(30±0 1oo±0 

Al~er 110±3l 150±58b 120±55 77±23b 

Tab2． E of1 ttLMox10 -L ．咖 j椭  
RVLM m  BP，ItR ．and R in hI斯 13~lt'Ve intact 

(A，fI=81 and ba xkner、旧艇d (B．n ：6l |舡． 

霉±s． ，O．0s， <0．05． cp<O．01 懵 be ∞e 

)0．0s。 <0．0s A． 

DISCUSS10N 

It was well known that RVUⅥ was main target 

site for clonidine．1ike~mtihypertemsive drugsL ． 111e 

results of the plesent study sb ed that Mox iniec叫  

into the lgessor ar龃 of RVUⅥ elicited a significant 

depressor ef t in anesfl~efized normotensive rats． 

111is is ac∞fdance witl1 the results that Mox iniec 。d 

inm RvIM effectively rlonnali~ the blood pressurein 

hyl~aensive rats ’ ． For the first time．this study 

demonstrated effects ofMox directly administrated into 

RⅥ M  Oil RsNA． e results showed mat RSNA 

varied with the doses of Mox although № x dose— 

de ，decreasedBP． Moxi ，L induced 

hypolensive action acc讲nDaI1ied wi吐l illCT1P．,a．9~ irl 

RSNA， 100 mo卜 L叫 witl1 decrease in RSNA 10 

m0】·L一。did not influence RSNA． These were 

obviously difierentfrom tIle previous resultsthat RsNA 

was constantly inhibited by jV MoxL ’ ． Here．there 

are two D0ssibilides concerning t1] effects of 

moxortidine 0n RSNA in our Silldv． Oneis its dire~ 

inhibitory effect Oil d1e nellron$of RVUⅥ．another is 

indirect excitatory effect secondary to baroreflex． In 

sinoaor~c dener~ated lilts． RSNA was significantly 

reduceA as cO蜘 删  th 血at In bu _ef ilffl-~B in~et 

1imals． suggesting t}Ia| sinoao~c barU耐 lex was 

acting so astomask iIs dire~ acti~ ． Ⅱle resultthat 

Mox 100 “m0】·L一 inhibited RSNA indicated the 

direct effect of Mox ovemxle the Ixfffering ac~on of 

baroreflex． Also． the results showed 仕lat the 

depressor effect ofMox 1．10 gmol·L一 was not due 

to iIs inhibiti~ Oil RSNA． Ⅵ at is山e underlying 

mechaI1ism responsive for hypote~sion? Theile was 

e,d~ ee that m岱砌 t regional sympathetic outflovcs 

varied in their semitivity to Ⅱ s，ⅡIp叫10 bi呻  

actions of s。nle centrally acting hypotensive drugs ． 

So． it is possible that RSNA is not sensi~ve to 

syrapathoinhibition ofMox ldt1] depressor effect of 

Mox 1． 10 gnml·L may mainly result from 

inltibidon of other syl珥 }1 c nerves． 

le study 吼ted血at hyl~lensive doses of Mox 

did riot decrease heart rate， an effect which was 

differem fronl studies in bvpe1t 塔ive animalsL3· 
． h 

is generally believed that bradycardia produced by 

clonidine—like dm黔 is a coI1s。que【-ce of 啦． 

adren~ eptor stimulation J． Mox has ghly selective 

aff~ ty for -imidazoline recel~or ov目 一 

e t0 州J
． S0， the fact that Mox had DO 

influence Oil heart rate in anesthetized normot~sive lilts 

向ghl be attributed to weak地一adrenocepmr ac~vation 

ofMox． 

In summary，the Silldy providedthe evidencemat 

sympa~ c llerve outflow was modulated by 

|n血la加曲 -ago血st Mox 叩pl d Int0 RV~M ． Mox 

administratedintoRVLM decreased blood DresslⅡe and 

did not influence heart rate． 111e deDIess0r effect of 

Mox does not always parallelwithtl1e change ofRSNA 

whichmay bemasked by siI10日 c b~mreflexin bUl~~r 

rlg~Je intact animals． 

1 a 印 P，Fau!dsD． M珊 d【IIc
． A renew ofits砷山ml∞l曜 

and廿1日印e嘶 c nse m essential t岍 fb oll 

1992；44：993一l0l2 
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延髓腹外侧头端注射莫索尼定对 

大鼠血压、心率和肾交感神经放电的影响 

许彦芳，何瑞荣 

(河北医科大学生理教研室，石家庄 0N~I7，中国) 

R 7 2_ 
交感神经系统； 

目的；观察延髓腹外侧头端(RVI~I)注射奠索尼 

定(Mox)对麻醉大鼠血压(BP)、心率(HR)及肾交 

感神经 放电(RSNA)的影响． 方法：麻醉大 鼠 

RVI~I注射 l uLMoxl，l0，lO0Nnol·L～，同步 

记录 BP，陬 及 RSNA． 结 果：Mox 1．10，lO0 

rI ·L 分别使 BP从 13．9±1．0 kin降至 13．0 

±1．7 kPa(P<0．05)，13．8±l 8 kPa至 11．4 

±l_5 kPa(P<0．01)．and 13．9 ±1．9 kPa至 9．4 

±1．7 kPa(P<0．01)． Mox不影响 HR． Mox l 

Nnol·L 增加 RSNA 50％ (P<0．05)，10 Nnol 

·L．1对 RSNA无影响(P>0．05)，100 rI ·L 

则降低RSNA 2．3％ (P<0．05)．在缓冲神经切断 

大鼠，Mox l0 p．mo]·L 抑制 RSNA 50％ (P< 

0 O5)，明显不同于缓冲神经完整的动物 (P< 

0．01)．结论：麻醉大 鼠RVI~I注射 Mox可降低 

BP，但不影响陬 ，且 RSNA变化与其降压作用并 

不平行 ． 
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