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Effects of saponins of Panax notoginseng on sodium——potassium——adenosine 

triphosphatase and calcium—magn6sium—adenosine triphosphatase 

JIN Li-Qing，SHI Lin 

(Department of Pharmacology，Suzhou Medical College，Suzhou 215007，China) 

ABSTRACT Rat brain synaptosomal Na 一K 一 

ATPase was activated Pandx notoginseng(pNs， 

0．1一1．0 mg。mr )， fraction Rb， 『25-200 艘 · 

ral )，and fraction RgI(50-200 。ml-i)．Acti— 

rating rates were respectively 84—227％， 12—48％， 

and l2-22％． Results implled that Rb． and Rg， 

were not the major components of PNS，which were 
responsible for the activating effec【s Ca2十一M 2 一 

ATPase was inhibited by PNS『0．卜 1．0 mg mr‘)and 

RbI (100—200腭 ’mr )， but not by Rg1． It was 
proposed that PN S activated Na十_-K十_-ATPase， lead 

ing t0 a reduced Na ／Ca exchange． a lowered 

intraeelluIar Ca计 Ievel， and heart conl~a~恤 ． 

KEY W ORDS ginseng； saponins； sodium， 

potassium adenosine triphosphatase； calcium 

adenosine triphosphatase； ma gnesium  ad enosine 

triphosphatase 

Total saponins of Panax notoginseng 

fPNS)．isolated from Panax notoginseng have 
effects of blocking calcium influx into vascular 

smooth muscles(” and heart cells(z)． It is gen— 

erally recepted that sodium-potassium- 

adenosine triphosphatase fNa 一K 一ATPase1 

and ca lcium—magnesium—adenosine triphos— 

phatase(NaL K 一ATPase)have a close rela— 

tion to calcium transport across the cell meln- 

branes【 ’ ． The goals of the work presented 

here are(1)totestthe effects ofPNS and purl- 

fled  saponinsRbl，andRgl from PNSonthe 

activity of Na 一K 一ATPase and Ca2+-M g 一 

ATPase； and (2)to illustrate 也e possible 

mechanism of which Ca influx js inhibited 

byPNS． 

M ATERIALS AND M ETHODS 

PNS，RbI， and RgI Wel'e provided by 

R∞ ved 1990 Sep 7 Accepted 1991 Jul 30 

M s JIANG Zhong-Fang， Research Institute 

0f M edicinal Indust~ of Guang Dong Prov— 

inee． PNS was extracted  by ethanol and ana． 

1yzed  by HPLC to contain 29．98％ of Rb， 

an d 28 86％ of Rg。 Ouabain was pur- 

chased from E M erck an d ATP—Na， from 

Boehringer M annheim． All other reagents 

were AR and prepared with tri-distilled water． 

W istar rats， both SeXeS， were provided 

bv Animal Breeding Ceater，Suzhou Medical 

College． 

The synaptosomal membranes were pre- 

pared according to the method of Jones and 

M atus(6)
． M embran e protein was measured 

with co1orimetric method and adjusted to l 
and 0．5 mg protein ·mr‘ with the medium ． 

Tbe procedures were carried out below 4℃ 

and the preparation was stored at-20℃ until 

USe． 

Na+-K+-ATPase activity was measured 

by monitoring the inorganic phosphate(P0 by 
colorimetric method(S,9)

． A final concentra． 

tion of ouabain 1 mm ol—L一 was used as a 

blank． Ca2*-Mg2+-ATPase was assayed(”
． 

Data were an alyzed by group comparison of t 

fesf． 

RESUI ’S 

InfluencesofPNS，Rbl，andRg1 onNaL  

K+-ATPase PNS activated  Na+-K 一 

ATPase concentration--dependenth fr=0．96)． 

PNS 1 mg—ml-‘ increased the activity ofthe 

enzyme nearly 4 times RbI an d Rg】 also 

enhanced the enzyme activity(Tab 1)． 

Rbl+Rg1 were added inthe sum e 5dif- 

ferent concentration， and no synergistic ac— 

tionwas segn rrab21． 

Influences of PNS，Rbt，and Rgl oll 
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Tab 1． Effects of PNS， Rb_， and Rg_ on 

Nn+一KL ATPa~ and Ca2--M g2 一ATPa~ in rat brain 

synaptosomal membra ne ／n vifro =6， ± s． 

‘P> 0．05， ¨P<0．05， ⋯ P<0．01 contro1． 

Concen— Na+一K+-ATPase c —-： 一KTPase 

Drug tradon， activity． activity， 

g rnl imtol Pi‘mg 。 h 。~anot mg 。‘h 

Tab Sy~ rgisac effects of Rb_ and Rg_ oll 

NBL KL ATPase in rat brain synaptosomai membrane／n 

vitro． n=6， ± ’P>0．05， 。 P<0．05， 
。 。 

<0．01 

Drug Concentration． Activity， 

腭 ‘ml一 ~tmol Pi‘mg h 。 

Ca2--M g2+-ATPase Ca2 M ATPase ac- 

tivity was inhibited by PNS 0．1—1 mg·mr。 

fTab I1 in a concentration—dependent manner 

f，=-0．99)and a reduction of36％below contro1 
was obtainedwithPNS lmg·mr。 

Rb1 showed an inhibitory effect on the 

enzyme when the concentration was 100 ug‘ 

mr ． No inhibitory effect of Rg， oH the 

enzymewas seen evenat 200 g ml- 

DISCUSSION 

There were reports that the charactefistics 

of Na+一K 一ATPase in rat brain was similar to 

that of dog heartt ”． a ouabain--sensitive spe- 

cies， rat brain was chosen in this reseamh for 

preparation of the enzymes， althou曲 heart 
tissure or vascular smooth muscle was more suit— 

able 

Two conclusions can be made from our re- 

suits：(1)Rb1 and Rg】are other than the key 
components to activate the Na 一K 一ATPase． 

PNS contained about 30％ of Rb， and 30％ of 

Rg， but its gctivating effects on Na十一K__ 

ATPase were far beyond 3 times the effects of 

Rb】or Rgl (Tab 1)or both Rbl and Rgl 
fTab 2) So we suppose that there are other 

components than Rb1 or Rg1 in PNS which 

are responsible for the activating effects； f21 

PNS had difieren t effects on NaL K 一ATPase 

and Ca L M g 一ATPase． It showed an  acti- 

vating effects ontheforlTler， andjnhibiting el- 

fects onthelatter． 

It is proposed that PNS has several reversed 

effects of digitalis： (11 digitalis inhibits 

Na 一K 一ATPase but PNS could activate the 

enzyme activity； (21 digitalis incTeases intra- 

cellular Ca and 1ends to a positive inotropic 

action _jJ_PNS，however，induces a negative 

inotropic action caused by inhibiting Ca2+ in． 

flux【 ： and f3)the mechanism of digitalis in． 
creasing intraceUular Ca is through the inhibi． 

tion of NaL KL ATPase an d the resultant 

activation of the Na_／Ca exchange(t2,t3)， 

an d one of the mechanisms for PNS inhibiting 

Ca influx is probably due to the activation of 

the Na-一KL ATPase and the resultant jnhibi- 

tion ofthe Na_／Ca2--exchange 

Airhough Ca 一M -ATPase js thought 

t0 be involved in outward transport of Ca 

across the membranes( ． a real physiologic role 

of the enzyme is not clea~ J．So it is difficult to 

make certain how much PNS is involved in 
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Ca。 transport through inhibiting Ca 

M ATPase 
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三七总皂甙对 Na+-K 一ATP酶和 Ca2+_Mg 一 
ATP酶活力的影晌 

垒黎清、石 琳 

(苏#IN学院药理教研室．苏州 215OO7，巾国) 

提要 体外实验 十，三七总皂甙(PNS，O．卜l rag· 

ml )及其单体 Rb (25-200．ug·ml l和 Rg f50--200 

聘 ·ml )可显著激活大鼠脑突触膜 Na十一K十一ATP酶的 

活 力 ， 其 墩 活 率 分 别 为 84-227％， 12—48％和 

12_22％ 提 示 Rb】和 R 不 是 PNS 墩 活 

Na十一K．_ATP酶的主要成分．PNS(O．1一I．0mg·ml l 

和 R b1 (!O0-Z~O ．ug·ml 1j丕 可 显 著 抑 制 

ca l_『 。_ATP酶的活力，但 R舀无此作用 本实骏 

结果提示 PNS抑制 Ca2 内流的机制之一是通过激活 

Na 一K十一ATP酶 

关键词 人参；皂甙；钠 钾腺苷三磷酸酶；钙腺苷 

三磷酸酶类；镁腺苷三磷酸酶娄 
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