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Influences of ginsenosides Rbl， Rb2， and Rb3 011 electric and contractile 

activities of normal and damaged cultured myocadiocytes 

J1ANG Yan，ZHONG Guo—Gun ，CHEN Long，MA Xian-Yuan2(Central Laboratory of 

Ph)’siotog)’．Norman Bethune University ofMedical Sciences，Changchun 130021，China) 

AB rRACT Free radical damage to the cultured 

myocardiocytes of W istar rat was induced by adding 

xanthine 0．42 mmol-L and xanthine oxidase 5．3 

nmoI_L～ tothe culturemedium． 30 g-m1-。 of 

Rb．． Rb， or Rb extracted from the leaf and stem 

ofPanax ginsengC A Meyer r~tured the action po - 

tentiaIS(AP1 of free radicat damaged  ceils to normal 

indicating their antioxidative action． On nOlT／lal 

myocardialcells，Rb1，Rb，．Rk 20 · i-．ug mI n 

hibited the AP and spontaneons contractility+ r sug- 

~sting the Ca channel blockade action of panaxadiol 

saponins)．The degrees oftheir inhibitory effects were 

foundtohe Rb。> Rh > R ． T r effects against 

X—XO were bafically the 8alnc． 

KEY WORDS cultured cells； frce radicals： action 

potentials；ginseng；sapo nins；myocardium 

The active components of nseng ate 

ginsen osides，which have widespread influence 

on immunoregulation~”， enzyme activity~2)． 

antioxidative damage【jJ，panaxadio1．saponins 

(PDS)‘ ， and Panax notoginseng saponin 

RbI are Ca channel blockers． Thjs work 

comparicd the PDS monomers Rb1． Rb 

and Rbl from the view-point of their 

antioxidative actions and Ca ehannel blockade 

actions， taking the electric and contractile an． 

tivities ofcultured myoeardiocytes as indices． 

MAI RÎ_LS AND M 咖 0DS 

Dnp Dulbeoco：s modified Ea#e medium 

(DMEM)(Life Teelmologies，USA)；fetal bovine 
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Deparm~ent OrganicChemistry， Norma llBethlme Uni． 

w ji Medical Sciences．Changchun 130021．China． 

sernm fFBS)(Department of AnimaIs． Norman 

Bethane University of MedicaI Sciences)．Xanthine 

(X)(Dong Hai Pharmaceutical Factory．Shanghai)； 

xanthine oxidase (Xo) (Shanghai Institute of 

Biochemistry，Chinese Academy of Sciences)． Rbl， 

Rb2． R (purlty>95％)were extracted from the 

leafan d stem ofPanaxginsengC A Meyer bytheDe- 

partment of Orgamc Chemistry in our university． 

who first~tracted  the total ginsenosides in 198 ’ 

Then·the sapomns were separated into 2 groups—— 

panaandiol sapoulns fPDs) and panaxatriol 

sapo nins Rb1． R ，and Rb3 are mononlfrs in the 

PDS group． All of the glnseno萌des are tetracyclic 
triterpenoid sapo nins ． 

ale 6 Rl 

l 

ak：2■k 

Rb] ●k 

Rbl erl{pyr) 
Rb， xly 

M y~tadloeyte caltnre Myocardiocytes wefe 

cultured  with routme culture n~dium， co nsisting of 

80％ DM EM and 20％ FB ． Recording of action 

potentials(AP)and counting of myocardiocyte clus- 

ters were made in the$alne way as iD our previous 

wa rkOS)
．  

Rbl，Rb2 orRb，0．I ml(2 rag ml )was ad- 

ded into 10 ml culture med ium separately to make 

finalco ncentrationsat 20 g·mr’ 

In the an tioxidatiYe麟 meⅡ协． xanthine n42 
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mmol-L plus xanthine oxidase 5．3 nmol’L 

一

xo)，orX—XO p1usRbl，Rb2，orRb3 30旭 ’mr 
were added to the culture medium 16 h previously． 

RE IJTS 

EffbcIs on slmntaneous contractility 

W hen the myocardiocytes were cultured for 4 

d， before and after adding PDS saponins 

125， 250， 500， l0oo， or 2000 ‘m 。
．

tag 1- to 

the medium， the numbers of be ating clusters 

were counted and plotted against the lg con． 

centrations ofPDS fFig l1． The slops ofthe 3 

1ines indicated the inhibitory effects on the 

beating clusters： Rb1<Rb，<Rb ． 

Efleets offAP On4—7 d ofculture， the 

dosage-dependent effect of Rbl on the AP 

was exalnined． Then the concentration of 20 

gg‘ml一’ was selected to comparethe effects 

0f Rb ， Rb，， and Rb ． Immediately after 

adding any of the 3 saponins， al1 of the action 

potential amplitude(APA)， overshoot(OS)， 

threshold (TP ， and maximal rate of 

depolarization (Vm )decreased significantly 
without variation in maximal diastolic poten- 

259 500 i000 

Rb1．Rb】．Ind Rb，／IIII·m rl 

Fig 1． Relationship betwoen number of be ng dusters 

and concentrations of RbI (0)，Rb2 (●)，and 
Rb3 (×)．H number ofI~atiRg cI·-出 【s bef0re 

tial(MDP)． APA， OS， aI， and APD 
difrered significantly f卜tesl1 among the 3 

saponin groups： Rb1> Rb2> R ．n 

efficacy． Rb1 was taken as a representative 

monomer to test the effect of washing． Using 

nimodipine as the positive calciunl channel 

blocker． Raising [Ca +1 turned al1 the 

Tab 1．Dosage-dependent ac~on potet~dal inhibit action of Rh1(upper part)and comparison ofthe action potential 

inhibit actions of Rh1，Rh2，and Rb3 on cultured myc~ardincytes(1ower part)．x-~ ． ’P>0．05， 一P<0．05， 

⋯P<0．01 control； P>0．05， 尸(0．05， 十hP<O．0】 RbI 5(upper part)20(1ower part) g，nil-’； 

P>0·05， "P<0．05， 时 P<0．01 Rb2；RhI，Rh2，Rh，(20川；ml-‘)：Ca (40 g’ml )；N．衄odi-ine 
(0．2 ’mr‘I． 

Rx／ 

ml 

APA ／ 

mV 

OS／ 

mV 

M DP／ 
— mV 

／ APD50／ 

V ’s ms 

AP ／ F／ 

bpm 

Control 27 

Rb．5 28 

Rb．10 31 

Rb．20 26 

Rb．40 25 

Rb．80 29 

Co ntrol 27 

Rb．20 30 

W ash out 27 

Rb，20 27 
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Rb．20+Ca2+27 
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4±4ẗ  

80±5 

80±7’ 

78±7- 

77±g’ 

76±6’’* 

78± 

82±9 

80± l4‘ 

83±8’+ 

8l± 1 

841 1l’+§§ 

80± 一 

78±6 

l28± 11 

128±9’ 

124± 

124± 

121± 11⋯  

l22± ’一  

130± 8 

123±10I一 

129± 忡 

125± ¨ 

127± ⋯ §§ 

l22± ⋯  

123±丁¨ 

l 68± 18 

l90±22⋯  

l92± 1 

l87±20．⋯  

179±20'̈  

214±l g|⋯  

207± l g’̈  

呵●--喜 ●● ● 

； cl_g 0 0 ￡，Z 

* 什 =[ 

r 

± ± ± ± ± ± 瑚瑚Ⅲ瑚 

+卜 

+ 

4  

± +一± +一+一+一 

9  8  

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


中国药理学报 Acta Pharmacotogica Sinica 1992 Sep； 13(5) 。405 

parameters back to normal f1’ab 1 and Fig 2) 

Antioxidative action During the period 

of 4_7 d explantation．the AP were recorded． 
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Fig 2． Typical action potenti~s of the effect against 

X-XO and the Ca channel inhibitory action ofRbI， 

Rb2， and R · Upper”目emg： dV／dr； Lower c_ 

iHg： action potential； Horizontal bar； 20O Ills and 

baseline：verticalhr：20111V． 

Compared with the control group， all of the 

electrical parameters of X-XO group dimin- 

ished significantly． Rb1， Rb2， and Rb3 re- 

sumed the inhibited AP to normal with 

basically the same efficacy(Tab 2 and Fig 2)． 

D峨 CUSSIoN 

The damage of the heart eel1 membrane 

indueed by X-XO( ， 1ed to a disorder in the 

ion distribution across the membrane and 

hence a decrease in M DP， which in turn re 

duced the rate and amplitude of 0 phase and 

thus decreased p oS， APA， TP in this 

experiment． R—dioxyls fornl a kind of non- 

specific ionic charmel whose pcrmeability for 

Ca iS much higher than that of the other 

ions(㈣．The consequent increase in fCa ．in 

the present expe riment inactivated the Ca 

channel+ and thus the APD was sho~ened 

Therefore， Rb1， R ，and Rb1 resumed the 

X—X0-inhibited AP， pointing to a mem． 

brane protecting action against X—XO and 

suggesting their anUoxidative action against 

fTee radicals． 

T AP of sipw-response cultured myo--- 

cardiocytes are determined by Ca current(11)． 

SO both the damage of ca rdiac eel1 

membrane~。 an d the b1ockade of Ca 

Tab 2，Comparison ofprotectiveactions ofRb1，Rbz，andRbs(30 mi一 >OII culturedmyocardineytes．i± ． 

。P>0．帖， ¨P<0．帖， ⋯ P<0．0l" control， P>0．帖， <0．05． P<0_0l PS X—X0(0A2 mlnol 

L-I_5．4nmol )j §P>0．05， P<0．05 vsRb1． P>0
．05" Rb2． 
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channeP decreased the AP parameters．As 

the course of membrane damage is slow， 

while the Ca channel blockade is an immediate 

reaction， thus the immed iate inhibition of 

APA，OS，TP，and by Rbl， Rb2， 
and Rb1 suggested their Ca channel blockade 

actions． In addition， the unchanged M DP 

excluded  the dam age to the eell membrane． 

As to the reason why APD did not show 

shortening，we thought it mi t be the net re- 

sult of the primary Ca channel bloc kade and 

the secondary decrease in [Ca 1．， which 
agonizes the blokade of Ca channe1． The 

Rb1-1dosa ependent variadon of AP， 

reversion taking place immediately after wash． 

ins out Rb or raising the【Ca1。，and the 
nimodipine control further supported the Ca 

charmel bloc kade action． The contractile be- 

havi0r was consis~nt with that of the AP． 

supporting the Ca channel blockade action of 

Rb1，Rb" andRb1． 
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人参皂甙 Rbl，Rb2和 Rbs对正常与致损的墙 
养心肌纲胞电位与收缩活动的影响 

逛 神 、 陈 娄 ：伯谏恩 
医科大学生理中心实验室，长春 130021．中国1 

攫耍 向培养基中加黄曛呤 0 42 mmol、L 和黄嗓 

岭氧化酶 5．3 nmol-L 诱发培养心肌细胞的自由基 

损伤． 自吉林人参茎叶提取的 Rb．，gh，Rb，30 

g ml-。使自由基损伤心肌细胞动作电位【AP)恢复正 

常．表明其抗氧化损伤作用．Rb．，Rb'．Rb，20 

m1 抑制正常培养心肌细胞 AP及 自发性搏动 

(提示钙通道阻滞作用)，其钙通道阻滞效力为Rb．> 

Rb >R ，抗氧化作用基本相同． 

美鼍词 培养的细胞；自由基；动作电位；人参；皂 

盅 心肌 一 — — — — 一 一 
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