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m rker in n urDfI pathway tracing 

d N~,urosc=M ethods1989l 29 ：251一采 

^腓 RE~IATION AH = m~[eus 咄  fiot hyp~thsiamit 

AMYG nucletm ．mygdaloiden~F ARC= nucleus &l'C1：imtu8_ 

0G_ _ubetamia 啦 central f CP= nucleus caL1d8tub pur~- 

m盹 F DM H；nuc|eus do~omed is hypothalami‘DR—n~ leus 

raphe doraaliJ}HA阻 = nucleus hahetlula~Iaterslisl HA8M = 

nucleus habenulae med~ is}m ； f0rtnat hippocampi‘IC= 

eollicuJu~inferior F LH=nueleus hteralis pothaIami }MM = 

nucleus~orpo~~ mamill~ s i is‘PF；nucleus para[aseie- 

ulam }PH ； nucleus p~ terlor hypothalamil P0L = nucleus 

preoptlcus later~is}POM ==zucleus preopticua medialis~PVH 

； 廿ucIe pataven~ hypottudami~P̂ = nucleu~psr- 

aventri~IIl B thalami； RE = nucleus reunie~ ‘ RGC = nu— 

coleus reticular~ gigantccellular,RH = nucleus rhomboMeus~ 

RM G： nudeus nphe m_gnu }RP= nuc leus raphe pond自f SC 

；collicIIlEl8 8upe~ [F SL； nuc leus sepa la~erallsi SM = nuele- 

I肆 sept]medialh SN = subet~ tia nigra~ST— nuc leus striae 

termlnalia}TA，nucleus ante 0r tbalami‘TD； nttc|eus trac 

tus d~ disi TL；nucleua lstera]~thalami~TM=tzucleus 

medialis thalami1 TPO = nuc]eu~t posterior thalami i TV = 

nucleus~enttal／s thalami  F VMH = tmcleus veutzomedhIis hy— 

pothaIamL 
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外月伤謇性热幸If激诱发请毫大鼠中枢 

c一，椰蛋白表达 

玉 ， ，李宽矿·黄登凯，许绍芬 
(上海医科大学基础医学院神经生物学教研室，上海 

200032，中国) 占 ／．≯ 2 

■曼 实验采用免疫组织化学法观察外周伤害性热刺 

激所致的中枢 c—los蛋白的表达状况． 将清醒大鼠尾 

浸人5O℃承浴中引起在脊髓屡、骶段背角 I、II层，中 

缝青校，中央灰质腹僭部，丘脑，下丘脑和大脑皮层等 

脑区c-fos蛋白表达显著升高，表明伤害性热刺激在清 

醒大鼠上诱发的c—los蛋白可显示瘴相关神经元． 

葶 询 粤苎垦堇 c一，哪 堕 噬，免疫组织 { 学法
I物理刺激 I 
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Effects of 3，6一dimethamidodibenzopyriodonium citrate on 

slow inward calcium current in isolated guinea pig ventricular cells— 

CUIYi．TAN Yue—Hua 

(Department ofPharmacology·The 4thMilitar~MedicalUniversity，Xi一口 710032，China) 

pyriodomum eitrare (I_65) 0D action potentials and 

slow inward L,8lcium current(L )were examined on 

isolated 岫 pig ventricula~"myocardial cells． I-65 

(30-- 100 0l·L一 )depressed tlm actiott po tential du— 

ration at 2O repo larizatlon (APgh。)and，under volt- 

~ -etm p conditions，reduced the amplitude of L 

WithOUt baqg．m窖the I-V relations． 1-65 also showed 

use~epetglcaat effects o13L． These suggestthat1-65 

may block la by acting on the inactivated state of Ca 

chermelS． 

KEY W ORDS iodonium emnpo unds} 1-65； action 

potentials；m，oĉ埔 um}calcium chanlrleI blockers； 

merubr~qe po tentials 

Accepted 1993-03-05 

3．6_Dimethamidodibenzopyriodonium cit． 

rate(I一65)has been shown to cause a concert 

tration-dependent depression of contraction 

and a plateau of~ction potential in guinea pig 

papillary muscles，suggesting that I-65 may 

block the calcium cha rmels“)． But the precise 

mode of action of this drug under voltage— 

clamp COnditions has not be en studied． This 

experiment examined the effects of I-65 on the 

slow inward calcium current ( )in isolated 

guinea pig ventricular myocardial cells． 

Experiments Were performed on single cardiac 

ventricular cells isolated from guinea p ． The guinea 

t备) 
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pig was kiUed by cervical dislocation． Heart was 

excised． Single myocardial cells were isolated by col— 

lagenase (type Ii， Worthington Biochemical Corp， 

USA )‘。 and superfused with a solution gassed wkh 

95 ( + 5 co：at 36℃ containing：NaCl 118．5， 

NaHcOa14．5，KCI 4．2，KH2PO．1．2，M gSO．1．2， u’ 

∞se 11．1 and CaCl22．0 mmol·L～ ． 

Ceils w re impaled with glass micr~ lectrod e at a 

resistance of 2 0— 30 Mfl (containing K2SOt 0．5 

mol-L +KCl 0．3 InmoI·L-1)． Actmn potentia1 WaS 

obtained by 2 ms cun er． pulse stimulation injected st l 

Hz· A switch voltage~lamp method with a single- 

el~trode s~tem‘”(Dagan 8500)was used． The rune- 

tion of the electrod e W~d．S switched rapidly between cur- 

re nt passing and voltage recording - The rate of 

switching  w∞ in the range of 2— 8 kHz． The cells 

were cismp~ at a holding potential of一40ⅢV to n． 

activate the sodlum current Voltage an d current 

were re cord ed on a digital audio recorder (DAT 800． 

Sony)· Records were displayed and  plotted on a dig 

tel storage oscilloscope． The magnitude of the current 

was measured as the difference bet,~reeffl the peak in- 

ward current andth e steady current atthe  end ofthe 

pulse ‘’”． 

RESU吣  

Effect$ 0f I一65 on action potentials In 

the presence of I-65 (30#mol·L )，AP 

decreased from 98土s 10 to 84土s 7 ms 一6。 

Pd 0．01)． An increase of the eoneentration 

0f I一65 to 100 pmol·L～ caused further reduc． 

tion of APD t0 64土 13 ms( = 6，P< 0．01)． 

The depression of APD began at 2 min and 

reached a steady value in 6— 9 rnin． The ef- 

recta of I-65 on action potential were partially 

reversible after 20 rain of washing． 

Effects 0f I-65 on 厶 Vohage-clamp 

puIses(200 Ins)to different membrane poten． 

rials were app~ed from a holding potential 

一

40 mV at 0．3 Hz and current．voltage(I—V) 

curves were constructed(Fig 1)． In the pres— 

ence of I-65，the amplitude of L{decreased in a 

concentration_depend ent manner without 

chang ing the I_V relations． The potenthl at 

which It was maximum (0 mV)and the appar- 

ent reversal potential remained unaltered． Fig 

2 illustrated an example of this experim ent 

， 

rig 1· lgffeeU ofI’65 0ⅡI-V cⅢ’ of laolin~ lated ． 

gulma p|窖 ventrlcolnr myoc盯mIl∞Ⅱ0． Coatrol 

(0)}After apl~lylng I一65 30(●)and 1O0(×) 

lamol·L～． a； 9，i士f．  ̂

FIg 2· lgff~tsofI-65̈ IdI uctd by瑚 m 训 雒e 

cIlⅢp pⅡI|efrom -bolmagpoI蛆lIldof 一 40mV t0 
— 30 mV(0)，O mV (●)，蛐d+20 mv(×)at- ． 
rate of 3H z． 

Use-dependent block I-65 The depo- ． 

1arizing clamp applied in basic frequency of 

0．3 Hz after 8 rain rest (Fig 3)． I-65 

50#mo卜L caused a staircase decline of L． 

There was no obvions change detected  in the 

first L。between the control and I-65(Tab 1)． · 

In guinea pig cardiac ventricular cells，L 

is dominant at plateau phase allowing the ge n- 

eration long duration action potentia1． 

Suppression of the plateau of action potential 

by L65 in this experiment was consistent with 
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C0ntfol 

● 

Fig 3． Use-&l~mlLmcy of blockade 0f byI一6S． 

1dscltvated bythe l (0)-Ⅱd 18th(●)puls~afl盯s 
mtn r酬 ． 

Tab 1· Effects 0f 1-65 0-ld activated respectively by 

the 1st mad 18tla p‘Il after 8 rain r酬 In l∞ I 

guIn魄 p|摹veⅡ lcⅡI盯 myocm-diel cells． _=7，i士I． 
‘P> 0．05坩 the 1stfdof contro1．”tP< 0．Ol憾 the  

1stf．0fI-65- 

Control 

1-65 50 pmol·L 

2．53士 0．65 

2．47士 0．68‘ 

2．51士 0．64‘ 

0．99士 0．27tt’ 

arose that I-65 might also preferably act on an 

inactivated state of L 。 The~esu[ts that I-65 

had no e／feet on activated by the first pulse 

aftel-rest， hut decreased  markedly the 

activated by consecutive pulses accorded  wel1 

with the suggestion tha t the inactivated state 

of 1w was its major targets· 

1 Cui Y ．Tan YH． Effects 0I 3 

py工iod。niuⅢ citrate(I-65)0Ⅱaction ootenfiall and con- 

tracfio~ in guinea Pia papillarymuscles． 

P 啊 in 1989I l0 ：186— 30． 

2 Powell T，T tar DA．Twist、 ． Electrlcal p~opm m  

of iadividual cells iaoh~d from adult rat ventticular 

I]IVoc~dlL!m． J PItys／d (Lond) 1980-瑚 ：131— 53· 

3 W dsonW A ·GoldnerM M． Voltaged曲 i Wi th a。 

gle~ oelectrode． J 梆 6“ 1972I 6 l 411— 22． 

4 Te盯 ．DA．Victory JGB F~fecm oI beloth呻 ∞ mere- 

br IIm IIb aa~oeinted with c~ racfion in single my一 

0c计eI i~lated from guinea-~g ventzlcle． 

Br J P d̂r~naco／ l088I 94 }5o0— 8． 

5 Isenbe嘻 G ．KlocknezU ． Cal~um 叭 玳 Ⅱt。of ohted 

bovine ntricu1盯 myocyt∞ ere fu r̂  of large e~olb 

tude~ 日‰E ^ 198fi 395 l 30—41． 

6 Cui Y ． T岫 YH ． Negative inotrople e|~ct oI 3·6- 

c~ ate (I-65)曲 gu inea 

p 弘中uIt坪 ∞q毫c · 

the suggestionthat1-65 rtiight blockL． A_etaph=rm~acolSin 1989l10。54--7． 

Theeffect ofI-650nL．was directlytested 7 Nili B，} 目P，Im  JB，1 RW． A l 

in voltage—clamp experiments． Under these type of iIc c~cium chlUll~in ventrleular cells· 
co nditions， was thought t0 be carfied pre- 4蛔 l985_3l‘j 443—6‘ 

dominantly hyCa entrythroughthe“L—type 。M ：M竺 ‘ D‘ chIn 。山 
caIcjum channeIs ．The。 ervat10n that I- ；： ： 焉 =o 嚣。∞ 。。 一 
V curve oi』·i was consistently suppressed by 9 Kanaya S

， Arlock P， Kat~ ag BC-， HondeEbem LM． 

I一65 strongly supported the blockade of I-65 Dilfiamm and v啪 p丑皿“p n y block~metiwted 

on ． c̈ di|lc cslci~m chⅢ  ． 

Some calcium channel hlocker8．1ike vera- J瑚  c4删 1983：15 l 1|5—8· 

Darail，IIave been reportedto act。玎cardiacCa  10 Woo& JP，weIt TC- Frequency-dependenc~
．  

VE _m 
‘

． ． ． ． ．． ． ， ． ． ． ． K-dep~- gllin咀 pig vemrid~ elfect鲁0I 击pi瞻 
c

．

harm

r

ers t

．

a ：‘ ‘ th sect ve~pamil． 
tzme tor recovery lr0m m aetlvatlon'W hiCh was J cdm  1985}7 

t 197-- 204． 

described as use—dependent enhancement 0f fI一 f4 

inhibition off 。 ·Becauseofthefrequency一 3，6-(-"甲点基)一= 苯骈 碘 杂六 环 构嚣 酸 盐 

dependent negative inotropic effects of I-65 对豚 ■单个离体 心童 肌细胞 慢 内向钙电 流 

found in previous experiments，the question 的影响 

f7 

，J●●， ●●● 1，●● 
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． 尺 ·z一 
(第四军医大学药理教研室，西安71。032，中国) 

响其闷电压和反转 电压． 1-65对 L的抑制呈使用依鞍 

性． 提示 ，1-65可阻断钙遗遭．并可能作用于钙通道 

的失活态． 。 
摘蔓 1-65 30--100 m。】·L叫可缩短脬鼠单个离体心 

室肌细胞的APD ．采用单徽电极电压钳方法，发现 关t调 苎丝造塑}1-65；苎堂皇焦 心肌 
上述浓度的I一65可明显抑橱心室肌细胞的L，但不影 苎型}膜电位 

钙逼道阻 

⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ～  ● 
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Effect of Panax notoginseng saponins on increased proliferation of cul— 

tared aortic smooth muscle cells stimulated by hypercholesterolemic 

SerUm  

LIN Shu-Guang．ZHENG Xi—Long．CHEN Qi—Yun，SUN Jia-Jun 

( 讪 D， Ⅲ c咖 舒，，Guangdong Cardiovascular Institute，Guangzhou 以oD，China) 

AB 旺 notoginseng saponlns(PNS)was 

extracted from a Chinese herb medieilie． After prepa． 

ration of cultured aortic smoorh muscle cel1(SM C) 

from primary aortic explanta · the  cytotoxlcity of 

hypercholesterolemic serum (HCS) for cultured cells 

w deterll~ned by tryDan blue exclusion test， and  

H3 thymidine incorporation and cell numbers were 

counted at the sa1]~,a time． The resIll协 showed that 

HCS (O．5 rag cholesterol·ml-。)；ncreased the incorpo- 

ration of PH]thym~．e into cultured cells (3722 

士440 w 1655士288 dpm／}坦 cell protein，P<n O1)， 

stimIllatedthe proliferation ofSMC[(6．5士1．5)x10 

w (4．3士1．2)x1舻 cells／plate，P<O．o13，and that 

hi concentration HCS (final cholesterol co rmentra． 

don 2 mg·mr )was cytOtoxlc to the cu ltured celI8． 

PNS (100 and  4OO ·ml )decreased the  incorpora— 

tion of[IH]thy功 ne into SMC _山 culture with or 

without HCS (I292士 260 and  982士 314 or 4111士 886 

and 236I士75I dpm／~g cell protein)，and inhibited the 

proliferatlon of the cdtured cells[(3．3士0．7)x1o5 

and (2．9士 0．7)X 10 or (4．7士 1．4)X 10 and (4-1 

士1．2)x10 cells／Plate)． We conclude that PNs can 

inh ibit the 啪 lireration  of aortic SM C stimulated by 

HCS． These reselta also suggest tha t HCS may play 

an athe rogenic role ．山 the  arterhl walI and that PNs 

may prevent athe roeelerosis and  inh ibit progression of 
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‘ r ∞  m  蚴 ·SGN Y,v~-5ss h 嘶  

MedicalSdcm es，Gucmg~hou 510100,China． 

the atherosclerotic lesatons by interfering with the pro- 

1ifera由 n of arteria1 SM C- 

KEY W ORDS g~m eng,saponlns；cdtu
．

red cells； 

thoracic aortal vascdar smooth muscleI cell count； 

hypercholesrerolemia l thymldi．e 

Hyperchohsterolemlc serum (HCS) ；s 

known to cause proliferation and necrosis in 

cultured smooth muscle cells (SMC)‘”． h 

this study。we used HCS to stimulate the pro- 

liferation of cultured SMC．and studied the el- 

fects of Panadc no~o#meng saponins(PNS)on 

the HCS—induced DNA synthesis and cell 

growth of cultured aortic SMC． As PNS can 

retard the progress of atherosclerosis in rab— 

bits ，we raise the possibility that PNS can 

inhibit the development and progress of 

atherosclerotic lesions by interfering with the 

proliferation of arterial SMC． 

PNS，which ha g seven stains in th；n-la~ r chro- 

ma tographic iden~ifieat-0n ”． w” purchased from 

W uzhou Third Pharmacemical Factory． Tryp~iⅡand ’ 

M edium 199 (M 199)聊 |e obtalned from Grand Bio- 

logicalCo·Grand Island NY，USA- PH3Thymldme ． 
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