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防止血管壁肥厚(肠系膜动脉第三级分支的壁／腔 

比 Cap A：0．38±0．08． Cap B：0．29±0．05 口 

wKY：0．34±0．11，P>0．05)结果与 WKY者类 

似 Cap组后肢灌注压曲线的参数与 WKY组几 

乎完全 相同，与未治疗 SHR有明显差别 (EC50， 

Cap B： 4．05 ± 2．58 -os SHR： 1．15 ± 0．96 mL 

· L ，P< 0．01， W KY ：5．13=1．97 mL·L ， 

P>0．05) 在灌注液 内加八 L．NAME或 L argi 

nine可加强或减弱 Cap治疗组的血管收缩反应 

结论：Cap从胎仔期治疗可以使 SHR的阻力血管 

结构与收缩反应正常化，而血压仍维持在不同程 

度的较高水平 
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AIM ：To identify the calcium channel blockade and 

anti free-radical actions of panaxatriol saponirm R ， 

Rf，Rg1，Rgz，Rhl，an d oleanolic acid sapo nin R。 

M ET肿 DS： On ventr~cu[ar myocytes of W istar 

rats，single channel activities of B， L， and T type 

calcium channels were recorded with the cell- 

attached  configuration of patch-clam p technic， and 

free radical co ntents were measured with electron 

spin reseDance method． RESULTS： R ， Rgl， 

Rg2，and Rhl sho~ened the open times ，pro longed 

the close times， and reduced the open state proba 

bilities of B， L， and T type calcium channels； Rf 

shortened the open time， prolonged  the close time 

and reduced the open-state probability of L type ca l— 

clum channel：R did not influence the activity of 

calcium channels(60 mo卜L ) R ，Rg1，R＆， 

and Rh1 antagonized the increase of free radical co n— 

tent induced by xanthine 0．42 mmo1．L一 一xanthine 

oxidase 5．3 nmol·L一 ；R ând Rf had no elfect(30 

m0l·L一 )． c0NcLus10N：Re，Rg1，Rgz，and 
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Rh1 had both the calcium channel blockade and anti· 

free-radical actions． Rf had bloc kade action on L 

type calcium channe1． 

In previous works on the action potential of 

cultured myocardiocytes， we fomad the ca leium 

char mel blockade and anti．free．radicaI actions of 

panaxadiol and pan axatrlol grouped saponinsL ’ 

W e confirmed the 2 actions of panaxadio[saponln 

monomers Rb1，Rb2，Rb3，and R with patch·clam p 

technic and elec tron spin resonan ce method  ． 

This experiment was to test further the panaxatriol 

sapo nin monomers R ， ， Rgl， Rgz， Rhl， and 

oleanolic acid saponin R with the same method ． 

M ATERIAI AND M ETH0DS 

Drugs and re~ ents Gir~enoside rgaollolTl~ (purity 

>95 ％ )~．vere extractedtrom stemsandleavesofPanaxgin 

seng C A Mey by the Department ot Organic Chem istry in our 

University Five panaxatrio[saponins e aLL dammaran e 

type tetraeyelie triterpenoid saponins Their ag[ycone 

20-S·prolopasaxatfio[ The di||erence bmween them fell on 

the glycochains connecting with the ag[ycone ％ a 

pentacyclic tnterpen~d saponins ． which wss the only one 

o[eanolic acid type ginseno~ide． 

Xanthine(Xan )，xanthilie oxidase (xo)， verapamil 

(Vet)，Dubecco s modified‘Eagle medium (DMEM)．Hanks’ 

balance salts，Bay k 8644．1etal bovine se兀lm (FBS)~,vere ä 
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the s．~m e previously ． 

Reeorging of slngte calcium channel adivity Single 

m yocardioeytes were seperated from the apices of neonatal 

W istar rats and cultured with a medium consisted of 8O ％ 

DMEM and20 ％ FBSin 5％ CO 一95 ％ a】r at 36．5℃ for 

24 48 h 

Before and after medications of panaxatriol saponins 60 

#mol·L|1： deanolie acid saponin 200 ／xrnoI·I ～ ． Vet 79 

#mol’L ．and Bay k 8644 5 mo1’L～ ．the singls channel 

activities of B，L， and T type calcium channels were recorded 

wkh cell—attached  configuration of patch—clamp technic L 

type charmd was stimulated by stepping from 50 mV to 

+l0 mV． T type channet was stimulated by stepping from 

70mV fo —lOmV Bt charme r activitywas recorded 

at 60 mV holding potential Four parameters were ex 

tracted：meaIl amptkude of Ba current flowing through the 

ca Lcium channe1． mean open time， rap．an clue time． and  

open—state probability 

M em urei~ nt of free tad_K量1 COnt~Dt The myocar 

diocytes wpA'~ taken from the whole ventricles of Wistar rats 

24—48 h after birth and culturedin 5 ％ o0，一95 ％ air． 

pH 7．4 at 36．5 ℃ ． M yocardiocytes were dM ded into 8 

groups：1)control group．themedium was composedof 8O ％ 

DMEM and 20％ FBS；2)Xan-XO group．Xan 0．42 mmol 

·L。。and XO 5．3 nmo]·L|1 were added 16 h before ESR as 

say；3)Xan-XO+IL：4)Xan-XO ；5)Xan—xo +Rg1； 

6)Xan—XO + R＆ ：7)Xan—XO + Rh】；8)Xan-XO +Ro 

groups，the saponins were a Ll in the coneentrations of 30姗 。【 

’ L ． After 5 d．the free radieal contents of rnyocardi~~ytes 

were measured wkh ER2000一SRC el~tron spin resonance 

spectre．copy 

RESULTS 

Single channel analysis As compared with the 

single channel recordings of B，L，and T type calci— 

urn channels before medications， ，Rgl，Rgz，and 

Rhl shortened the open times， prolong ed the close 

times，reduced the open—state probabilities，without 

apparent influence on the Ba currents flowing  

through the catcium channels． Their effects were 

simihr to those of Ver and opposite to those of Bay 

k 8644，except that the 2 contro【drugs had no ef— 

feet on T type calcium channels． Rr shortened the 

open time，prolong ed the dose time and reduced the 

open-state probability of L type calcium channe1． 

R exhibited no apparent effect on the activity of any 

type calcium channels(Tab 1)． 

ESR spectroscopy The ESR spectral forms of 

various groups were similar to each other an d the g 

va[ue was 2．0023 for al1 groups，indicating that the 

free radicals detected from vatiou5 groups were al1 

the sa／Tle． The free radicat content(spin number) 

of each group was proportionally calculated from its 

ESR spectral area and that of the standard sampie 

(weak pitch with a spin number of 1．29 x 10 )． 

Xan-XO increased the free radica I content of myo- 

cardiocytes R ， Rgl， Rgz， and Rh1 an tagonized 

the increase induced by Xan—xO R and R had no 

effect onit(Fig 1。Tab 2) 

Fig 1． ESR spectra after Xa~XO：Xan 0．42 mmol·L一 + 

XO 5．3 amol·L一1
，
saponi~ 30 Itmol·L—i

． 

G ：gauss；g：g factor· 
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Tab J· Ac0vjtIes of B，L，and T type calcium channels afte panaxatriol saponim 60 pmol·L一1 olesmollc acid saponJn 200 

~tmol’L一1 Vet 79 lI ·L_。
， and Bay k 8644 5 pmol·L一 ． 5 chsmne~ except control( 40 ch帅 nels)：j ± ． 

。P > 0．05． P< 0．05． P< 0．01 v contro1． 

Tab 2． Spin nmmbers of cuhnred myocardiocytes after Xan  

0．42 mlr-DI·L 一1 XO 5
．3 nmol·L～ ． or saponins 30 pmol 

·L一‘
．  ：l~[1m ber of culture bottles；j -4- ． 

P > 0．05． P< 0．01 vs Xan．XO ． 

DISCUSS10N 

This experiment demonstrated that panaxatriol 

sapenin monomers Re，Rgl，Rg2，Rh1 had beth eal— 

cium channel blockade and anti—free-radical eftects． 

oleanolic acid sape nin R had none of the two ef— 

leers． SinoP panaxatriol sape nins are tetracyclic 

triterpenoid sape nins， while R。 is a pentacyclic 

triterpenoid sapenin，the different effects might be 

come from the difference in aglycones． R exhibited 

only bloc kade effect on L type calcium channel 

The different effects of ginsenoside monomers within 

the  panaxatriol group m ight be due to the 

glycochains connecting with the aglycone． 

R ，Rgl，Rgz and Rh】inhibited all of the 3 

type calcium channels， indicating that they exerted 

on all the  basic physiologic functions of myoc ardio— 

cytes：pacemaking{unction(T type related】 ，ac— 

tion potential and contraction (L type related ) ， 

and autodepelarization f B type related) ’ 
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R ，Rgl，Rg2 and Rhl had both calcium chan— 

rtel blockade and anti—free-radical effects These 

results were consistent with those of some calcium 

antagonists such as nifedipine， propranolol， vera— 

pamll， dihiazem and panaxadiol saponin 

monomers Rb1，Rb2，Rb3 and R 
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人参三醇皂苷对培养心肌细胞的钙通道阻滞作用 
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关键词 型 竺 ；堕 类；膜片箝技术；电 
子自旋共振光谱法； 5-肌；培养的细胞；自由基 

目毋鉴定人参皂苷R： 
的钙通道阻滞作用和抗 自由基作用 方法：在 

Wistar大鼠心室肌细胞上，用斑片钳技术记录 B、 

L、T三型单钙通道活动；用 ESR法测定 自由基 

含量． 结果： ，Rg1，Rg2，Rh1使 B、L、T三型 

钙通道的开放时间缩短、关 闭时间延长、开放概 

率减小，R{使 L型钙通道的开放时间缩短、关 闭 

时间延长、开放概率减小，R。不影响钙通道活动 

(60 ffmol‘L )． R ，Rg1，Rg2，Rh1拮抗 Xan 

0．42mmol-L～一XOD 5．3 nmo[·L。诱发的 自由 

基含量增 多，R』和 无此 作用 (30 mol_L ) 

结论：R，Rg1，Rg2，Rh 兼有钙通道阻滞作用和 

抗 自由基作用 ． R对 L型钙通道有阻滞作用． 
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