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关键词 血清素星 ；咀 造化合物；4-量茎：：：!：兰 
吡啶；凰 肠肌丛；卡巴胆碱；血清素激动药； 
血清素拮抗药 ；放射配体试验 ～ 

目的：研究 四乙铵(ⅡTA)、4．氨基 吡啶(4一AP)对 

5．H 受体介导的豚鼠回肠收缩 的影响． 方法：等 

长换能器记录回肠收缩；[ H]GR65630结合试验 

测定 5．HTa受体结合特性． 结果 ：TEA、4-AP引 

起 回肠 收 缩 并 增 强 自发 活 动 ，被 阿 托 品 或 

MDL72222阻断 ． TEA、4．AP增强 2．甲基．5．FIT和 

5一FIT引起的收缩；逆转托烷司琼或 Bemesetl~on的抑 

制作 用；不影 响 卡 巴胆碱 引起 的收缩 ． TEA、 

4-AP不影 响 5-HT3受体 结合配 体． 结论：TEA、 

4-AP可能通过阻断突触前神经元钾通道增强 5-HT3 

受体介导的回肠收缩 ． 
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L-type calcium channel blockade mechanisms of pmmxadiol sapordns 

against anoxic danlage of cerebral cortical nellrons isolated from rats 

KAI Li ，WANG Zhong-Fengz，XIAO Jia-Si (Department ofPharmacology， 

D印∞} ∞ ofPhysiology，Third删 池 Medical University，Chongqing 400038，China) 

KEY W ORI~ patch-clamp techniques； 

ne1lmns； ion channels； calcium； anoxia； 

ginseng；saponin8；cerebral cortex 

A玎讧：To identify the chan s of L-type C 

channel on cerebral cortical neurons of mts 

during anoxia and the pmtectlve mechanisms of 

panaxadiol sapenins (H)s) against anoxic 
iI1iury． ^伍 啦 DS：Patch．clamp technique of 

cell-attached configuration and l rn cerebral 

anoxlc modle built with aetuely isolated cortical 

ms of Wistar rats． REsIⅡ IS：The open time 

Df L-type C channel of cortical nellroD．$ 

increased significantly from (2．85±0．21)ms to 

ccⅡ∞ 0de_1。etoDr圳 『j． Phn g6-23&875-22~2 

R I997-08-29 Aceq~d I99~02-26 

(9．1 4-1．O)ins(P<0．01)under anoxia． n 
particular chall was a long-lastlng open，which 

wo$15qoI,~ than 20 Ins in ~otne cases． At the 

8alTietime．the cl0setime decreasedfrom (38 4- 

8)insto(104-3)Im (P<0．O1)andthe open- 
state probability raised from (0．047 4-0．008)to 

(O．165 4-0．025)(P<0．01)． PDS(1．5 g· 
L ) inhibited the activity of L-type Caz 

channel both in normal and anoxic condition 

lopentimefrom(2．23 4-0．47)Im and(9．1 4- 

1．O)Im to(1．03 4-0．25)ins and(2．1 4-0．4) 

m ；closetimefrom(38 4-lO)IlIs and(104-3) 
Im to(74 4-16)ms and(46 4-10 Im)；open- 

state pmbabiliff fmm (0．043 4-0．006)and 
(0．165 4-0．025)to (0．012 4-0．OO4)and 

(O．021 4-0．OO9)，respectively。P all<0．O1 1． 
The results of PDS weI'~ 8imi~ to thoR of 
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verapamil， but were weaker compared with 

vempamil． CONCLUSION：The L-type Ca2 

channels of rat cerebral cortical nelllDiis were 

nle concentration of intracellular Ca2 

(1C ]f)was elevated sharply in ische~c 
brain cells， which was closely related to cell 

dal~ e during i8chemia and delayed P~lllon 

death after ischemiaL 2j
． 

nle Ca2 chann~ 

wa8 seeIl very important in accumulation of 

l Ca2 J{because Ca2 channel blocker markedly 
decreased the dam and the infarct size of 

ischemic brainu一 ． But the chal~ S of 

membrane ion channel after anoxia in vitro have 

not been reported ． Total saponius of Panax 

咖  and Rh，Iig1 decreasedthe hishlevel of 

l Ca2 J andm~ced theiniu ofbrain cellfrom 

ischemiaL’ J． W1lile there was no report yet 

about the effects of panaxadiol saponins(PDS)． 
We used the patch-clamp technique of cel1． 

attached  configuration to further investigate the 

properties of L-type C channel in rat cerebral 

cortical neumr】sindanedby anoxla andthe effects 

0fPDS on it in nonnal or anoxic condition． We 

intended to disclose s0lne molecular mechanisln$ 

of protective effects ofPDS against aJlOXiC dama．ge 

of cerebral cortical cells． 

Drugs and reagents PDS were extracted 

from theleaves d stemsof 幻 n ng C A 

Meyer(purity>92％)containing Rh，Rb2， 

Rb3，Rc，and Rd，purchased from the Depart- 
meat of Oiga~c Chemistry， Norman Bethune 

University of Medical Seiences，analyzed with 

唧 C and thin layer sweep technic： trypsin 

(Sigma)；N- ll1ed1yⅫyldie廿1yIaInine(Sigma)； 
poly-L- iJle hydrobromide(Siga~)． 

0eⅡpreparation Procedures for prepara- 

tion ofcortical n臼山 ns of Wistar rats(2—4 wk 

old)were essentially identical to that described 

by TangL ． Brie丑v。 rats vcel~ rapidly 
decapitated． nle cortex was isolated and cut in 

(400 — 500)pan sections． nle slices w 

incubated at loom temperature(20—24℃)for 

at least 3O rain and then digested by 0．1％ 
trypsinfor 30min． 

Single dmimel r~ordmg After cells 

were settled onthecoverslips coatedwith poly-L．． 

1ysine hydrobromide before， bath solution 

containing (mmol·L )： K-aspartate 130， 
HEPES 10，egtazic acid 10，MgC12 5，Slu~ ~ 

10 (pH 7．3)was added ． The cell。attached 
confi guration of patch clamp was used． Patch 

e!ec~xles w p,~Ued  from aG-17 glass in 2 

stages on micropipette puller(model PP-83， 

Narishige，Japan)with aresistance of2—4MQ． 
nle tip of electrodes was coated bv Ⅳ_ 
trimethylsilykhethylamine and fire．polished． 

Pipette solution contained(mmol·L )：BaC12 

11O。瑚哦 S 10(pH 7．3)． 
CllⅡ即 t recordings were obtained using a 

patch-clamp arnl~iSer (CEZ-2200， Nihon 
Kohden．Japan)and were 6ltered at 1 kHz． L- 
type calcium channel wa8 elicited by depolarizing 
pulsos(一4o Inv 0 mV，lusting 150 ms)at 

intervals of 3 s to allow C channels to recover 

from inactivafion using the pClamp 6．02 software 

(Axon Instrument．UsA)． nle seal resistanoD 
was usually more than 5∞ ． 

Groups In normal condition．there were 4 

gruo~ ：control；PDS；COYltrOl；verapanfil． In 

anoxlc condition，there were 4 groups：control； 

anoxia； anoxia + PDS： anoxia + vempamil． 

Anoxia was induced by adding bath solution 
containing no#uco~ and bubbled witlI 95％ M 
+5％ Co)at least 1 h before experiment． 

After the normal activity of IAype calcium 

channel was recorded，PD6 (1．5 g·L )or 

v~ nll(20 “Ⅱ10l·L )w8$added into bath 
solution。5 min later，the currents in the saⅡIe 

patch weI'e recorded． In anoxia + PDS and 

BJloxJa+verapamil groups，PDS or vempamilwas 

added into solution 20 min before recording ． 

Ten patcheswere usedin each group． 

Data analysis Linear leak currents and 

capacitive currants were sub tracteddigitallyusing 

the average of sweeps containing rio channel 

activity． rI1le open and closo times were flited 

exponential fi~ing ． Current amplitudes were 

fitted by Gaussian distributious ． ODen．state 

pmbabihty wa8 calc~ated from the 8uin of open 

timefor each sweep dlvidedby sweep duration． 
Statistic锄姐lysis Data were ueated with ￡ 
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test and K 

RI SUI腮  

Normal ehannd etmrent and the effect 0f 

PDS The L-type calcium channel in normal 

state showed as：the average opentimewas 2．23 

Im 。the average close time  was 38 nl宕．and the 

open-state probabihty was 0．043． PDS(1．5 g· 

L )blecked this channel：shortened the open 
time，prolonged the close time，and reduced the 

open-state probability without apparent influence 

on the channel current amphtude． PDS 

possessed the calcium antagonist action like 

ve~ mil(20 vmol·L )． Butthe effectswere 

less than those ofverapamll(Fig 1，Tab 1)． 

一 |：Ⅲv厂———]  一40mVJ L 

— 1‘— ，̂— 、， — 

C 

B 

— ’ h r-— —— 1 I 

}——呻— —v ，—— ·叶 

i 1．Effects 0rp,mt,lte~ 叫P岫 (H)s。1．5 g-L l 

删 伸哪M曲 (舯 lm0l·LI1)oil t，】 ealdma曲蜩Dd 
lna¨¨ corticalmⅢ Ⅻ mtm ly b幽 聊 from W IQ r 

劬 ht∞ n |nd ma~de omditlma． Tilem 由 stitame 

for _  ． A： b PDs tKkled| B： tfft~i-PDs 

add。d；c： b姗 "n mided| D： tfft~i- q H 呵  

嘲 ； E： ~tllrol；Ft 脚Hdq； G： anmda+ H)s； H： 

n+ w ●衄 ． 

Anoxic eham~lon'rent andthe effects of 

H Chn s of L-type calcium channel during 

anoxia showed that the average open time was 

inereasedfrom 2．85 m to 9．1 tns(P<0．O1)． 

111e p~ icalar c}IarI expressed a long-lasting 

open(open time  of s。Ⅲe cells was more than 20 

l1玛)． At the same time． the close time 

decreasedfrom 38l1玛to 10ms(P<0．01)and 
the open-state pmbabihtyincreasedfrom 0．04 7to 

0．165(P <0．01)．but the channel current 
amplitude exhibited no apparent change． PDS 

(1．5 g·L )obviously inhibited the open of L- 
type calcium channel in~ ced by anoxla and led 

to shoften the open time(9．1 nl宕to 2．1 ITIS，P 

<0．01)．prolong the close time(10 ins to 46 

ms，P <0．01)，and decrease the open．state 

pmbabihty(0．165 to 0．021．P <0．01)，but 
exerted no apparent role on channd current 

amphtude． 皿lese eff ects of PDS were olso 

similar to those of veratm ~l but weaker th811 

those of verapamil(Fig 1， 1)． 

D巧lcUS团10N 

Pr~ ou$ researches have deme strated that 

neuron$in soln~cerebral iegions D0ssess at least 

four different type Ca2 channels：T-，L-
， N．， 

P_C channels and each of them has distinct 

single-channel pmperfias ． e characteristics 

and behavior of the trace recorded in our test 

showed that it was a typic L-type Ca2 channel 

cllⅡ田n[8—9j
．  

一  

Many researches have proved the close 

mhfionship between the l Caz J；accumulation 
and the dal or death of brain cells under 

ischemia． 11~at Ca2 envyinto cellsi8thefinal 

common pathway leading to cell death． It was 

deducedthat high coneetraelion of I Ca2 I；was 

involved in voltage．dependent calcium channel 

and NMDA c}1aIlIlel【4,1 0j
．  But the direct 

evidence of dlar堵es on cell me mbrane ion 

ehalMlel evoked by anoxlaisal~ent． The datain 
Ol31"experime nt showed that anoxia induced L- 

type channelto beobviously~fived ．which 

was one of the direct reasorle to CaUse Ca2 

accumulation vlolendy． 

r0tal saponins and some  components of 

Panax 增 could protect
．
brain agajf埘 

ischemia-reperfusion dama肾e ． In cultured 

myocardiecytes，PDS could hieck Ca2 channel 

andlower[ ]i has been confirmed~11 J． Our 
test show ed  that PI)s had the eff ective blockade 

role on the L-type Ca2 channel in cortical 

蜜毒 窜 
鼋 
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Tab1． E矗 出 p田姐阁删 岛 0d璐 (I。Ds，1,5 g·L 。】田 v~ r rm'l(2,0．Iln ‘L 】011叩岫 (OT， 畸)，d噼 d 

【CT，Ills)，删嗍 t如 _曲de(CA， )叫 OlX~-sltlte 0ba哪 ( 】 btype enldlml曲盥md_m 啪哪 l ant删 c 
HI砒眦 in n eortielllm m ． H=10咖 pa幽  10眦  

± ． <0．05． <0．01 lP$c‘_I州 ． <0．01 I冒An0 I． 

r ur0r1s not only in nol~nal but l吕o an∞dc 

condition． m s actlon ofPDS was similar to that 

of C antagonist vera~ 1． This Iesult 
suggested that the inhibition of L-type Ca2 

channel was one of n1ec sll1s of PDS protecting 

brainfrom anoxicinjury． 
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e~eium eh日n 竹pe8 in ratmoI帅el吐蛐 ． 

JIq肌 roBci 1995；15：2218—24 

9 脚 l DJ， AP． E~'i&meeh  n】u却Jetype8 0f c 

cbal】I．elsin L y a IIipp0can cA3 neI1m嘴 ofthe 

guir·e巳-pig． J PIr~iol(I )1991；433：259—64． 
10 L0br毗 D． Lipton P． h岫  eUular e~eium levels and 

c日lci哪 flue．~ in the CoAl r~ion ofthe hj 哪蛐1pBl ce 

dIlri唱 t i8chemia：re 0瑚 p to PJecⅡ p}。y8i 0gic日l 

cell d日脚  ． J NeLⅡ哪 I1993；13：4861—71． 

11 丑1哪 W】．丑10唱 GG．J Y，Wang ．Wang口 ． 

r de eh丑I1Ile1 1吕 iB ∞ c日lci哪 hleek~ae a吐I衄 0f 

p丑n缸 i。l 丑nd pEm珊 扭i。l 艇 ∞ a山l1Ied 呲  

ventrieul~ y口c) b 

" 卜 

人参二醇皂苷抗离体大鼠脑缺氲损伤的 

L型钙通道阻滞机制 n 2 ’i 
3 

—  

， 丘望 ，肖家思 (第三军医大学 
药理教研室， 生理教研室，重庆40~3g．中营) 

关键词 膜片箝技术 ；神经元 ；离子通道；钙； 

毛缺氧；人 蘑吾 大脑皮层一  一 

目的：研究缺氧对大鼠大脑皮层神经元 【广型钙通 

道的影响和人参二醇皂苷(PDS)保护的机制 ． 方 

法：细胞贴附膜 片钳法 ． 结果：缺氧致钙通道开 

放时间由 (2．85 4-0．21)Ⅱ坞增加到 (9．1±1．0)Ⅱ鹧 

(P<0．01)，开放概率 由 (0．047±0．008)增加到 

(0．165±0．025)(P<0．01)． PDS(1．5 g·L )抑 

制正常和缺氧时钙通道的开放[开放时间分别由 
(2．23±0．47)Ⅱ坞和 (9．1 4-1．0)ⅡI吕减到 (1．03± 

0．25)ⅡIs和 (2．1 4-0．4)ⅡIs，开放 概率 分 别 由 

(0．043±0．006)和(0．165±0．025)减到 (0．012 4- 

0．004)和 (0．021±0．009)]． 结论：缺氧可观显 

开放大鼠大脑皮层神经元 【广型钙通道 ，PDS可有 

效抑制之，此为其保护缺氧脑的机制之一 ． 
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