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Hypotensive effect of tenuifolic saponin and its mechanism 
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删 ：To study the effect of tenuifolic saponin(TS) 

oil arterial pressure． 匝THODS： Mean arterial 

pressure(MAP)was recordedfromleft casotid arteryin 

rat which was anesthetized with urethane and therl 

injected iv 、Ⅳith a transfusion of NaC1 0．15 mo1_ 

L～． svsmlicblcod pressure(SBP)of conscious rat 

and renovascular hypertensive rat (RVHR) was 

measured by tail cuffmethod． RESUIITS：TS 2．4， 

8 mg‘ ～ iv，舶 and 40 mg‘ ig reduced the 

MAP by 31 ％ ，37 ％ ，50 ％ ，21％ ，and 31 ％ ， 

respectively． Bilateral vagotomy plus atropine(AⅡ) 

iv，orpretrealmentwith diphenhydramine hydrochlofide 

(Dip)failed toinfluence"IS effect． Lack of effect of 

"IS on carotid．occlusion．induced．or epinephrine(E0i)． 

induced-hypertensive response was found． SBP in 

conscious rat and RVHR was suppressed．highest by 

38 O ％ and 26．8％ at 60and90mill，maintaining at 

least 2and 3 h，respectively，afterig1、S 40 mg。 ～ ． 

CONCLUs10N：Ts reduced the arterial pressure．not 

related to vagus excitation，ganglionic blockade，and 

peripheral -adrenergic一， M-cholinergic一， and Hr 

receptors． 

Tenuifolic saporlin (TS，yellow powder，M 

1304，nap 254—256℃)vcas isolateA from Polygala 

tenuifolia Willd which is a ChJi~se wadifonal plant 

medicine for the treatment of insomnia，amnesia，and 
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convulsionL川． Itwas similart0the known sapo ninA 

— G of Polygala tenuifolia Willd in structure with the 

salne sapogenin (presenegenin) and the different 

desm~ides TS was a monodesmosidu sapo nin but 

saponin A — G contained two de smosidus． This 

monodesmo~ide ，existing at C3 of A ring， included 

glucose， D—arabiaose， D—xylose， and D-r]3amno~e， 

while the co nnection ~1／／iong them was not defined ． 

11 presealt study was carried out t0 l̂r吐Ier study the 

effect ofTS on blood pressure 

TS，specmma pure，isolated bythe Oepaslmerlt of 

Chemistry．Sun Yat-Sen University，was dissolved in 

NaC1 0．15 mol-L_。solution (oH 7．0)． Histamine 

phosphate(His，National Institute for the Control of 

Pharmaceutical and Biological Products，Beiiing)． 

Diphenhydramine hydrochlorlde (Dip， Guangzhou 

~ngxmg Pharmaceutical Factory，China)． Atropine 

sulfate(A仃．Guangzhou Qiaoguang Pharmaceutical 

Factory，China)． Epinephrine hydrochloride (Epi， 

srmghai Tianfeng Pharmaceutical Factory，China)． 

Acetylcholine chloride (ACh，Flttka，Switzerland)． 

SpragueDawley rats weighing 250 g± s 10 g of 

either sex，obtained from theGuangdu ng Experimental 
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AnimalCentre(GladeⅡ，Certificate№ 96A02)．bred 

in our laboratory．wellg anesthetized wim ip urethane 

】 0 g· I‘． NaCl 0．15 mol·L solufion was 

iralls如sed iv gtt into the saphenous vein at 0 3 

mL‘kg ‘‘min～ during the whole experiment． Blood 

pressure，through aYL2 pressuretl~ Cerinthe】eft 

carotid artery． was measured in LMS．2B recorder． 

One-mird of systolic pressure plus two-thirds of 

diastolic pressure was calculated as arterial 

pressure(MAP)． volume of drug ection was 

O．6 mL·k卫～ ． NaC1 0．15 mo1．L-。was used as 

contro1． Anesmetized rats underwent：1)Receptor 

antagonist was given iv 15 mill before TS 2)Right 

carotid occlusion or iv Epi was injected immediately 

afterthe maximal response of MAP to TS 3)n e 

inter-injection interval 2 mil1． 

Systolic blood iffl~S$llre(SBP)ofconsciotls rat and 

renovascular hy~rtensive rat (RVHR) which 

prepared by the method was measured by tail cuff 

method using a MlRS—lIl recorder． 111e reported data 

were presented as ± s． Significant differerlce 

between groups wasmade by paired test— 

RESIJI腮  

Acute to~elty Mice ( ：10)did not die 

within 7 d after1’S O．5 g’kg～ iv or 2．0 g’kg～ ig． 

MAP and SB Rat MAP was dose．dependently 

decreased by 31％ ，37％ ，and 50 ％ afterTS 2，4， 

and 8 mg‘kg～ iv，respectively，and recovered 

quickly；TS 20 and 40 mg’kg一‘ig also reduced the 

MAP，highest by 21％ and 31％ at(22±9)mill 

afterTS，respectively，lasting 40—60min． RatMAP 

was sti11 lower．but not obvious 3 h after TS ig than 

that before TS． 111e effect ofTS on systolic pressure 

was nlore significant than mat on diastolic pressure． 

NomaIked chan~ein was observedwhenIatwas 

dosedwim NaCl 0 9 1i2o1．L-。． 1’S 40 mg·kg_‘ig 

suppressed the SBP of normal Iat and RVHR．highest 

bv 38 O％ and 26．8 ％ at 60 and 90 min．1asting at 

least 2 and 3 h，respectively(Tab 1)． 

Dip． or bilateral vag0tm呵 plus A 

ure乜 廿llent onTS effect PieU'ea~nent ofDip 4 

nag·kg_。iv abolished the decrease in MAP induced by 

His 4 nag’kg iv．but failed to irdluence hypotensive 

effect ofTS；Bil~．eral vagotomy plusA 1mg’kg iv 

did not blockthe hy~ tensive resoonseto either1’SIv 

Tab1． ，p0ten ve ettects of Ts． ±s 

>0．05． <0．05． <0．01 0 ． 

Time／rain Blood pre~ume／kPa 

Mean a al presstl~ 

(Anesthetized r社s) 

iv ng 2 4 8 

n 13 13 12 

0 12 4±i 2 12 8± 1．5 13．1±2 0 

0 25 10 5±i 6b 10 0±l 8c 8
． 6±l 

0 5 8 5±1
． 5c 8 i±l 7 6．6±1 3。 

0．75 8．9±1
． 4c 8．31l 5。 6 6±1 0 

1．0 10 l±i 6b 9 7± l 7b 6 711 5。 

1．5 11．0±2． l1 l± l 4 8
． 31l 8c 

2．0 12．2±1
． 7 13 0±2 4 11．6±2 l 

3 0 12 2±i．5a 12．8±1． 14
． 0±3 

4．0 l3
． 4±2 6丑 

Mean arterial pressLⅡe 

(Anesthetized rats) 

igmg·kg一 ∞ 40 

n 13 11 

12 8± 1．9 

12 6±1．8日 

11 8±2．20 

9 9± l 6 

10 9±1 7 

ll 8±1．7 

l2 3±2 4 

l2 3±2 1 

l2 l±l 5 

13 2±2．4 

12 9±2．0a 

11 5±i．9b 

9．9± I_7 

8．9±1．j 

lO 5±1． 

11 3±1．8b 

l2 0±2．6日 

ll 8±2．2 

l2 2± l 5 l2 l±1．8。 

Systolic blood pressure 

(Ne~maltilts) (Rwm) 
4,0 4,0 

10 8 

14 2± 1 7 24．6±3 5 

12．0± 1 5b 20
．

6±3 5b 

8 8± l 

9 2±l 6c 

11 7±2 

13 5± l 

14 0± 1 5a 

14 6±2 1 

l8 8±3 0c 

18 O±2 4c 

18 2±2 7c 

19 5±3 7c 

20．1±2 

22 4±2 

24．6±4．1 

orTSig(Tab 2)． 

Efleet of TS on or Epi． 

induced 口res∞r reflex There was little difference 

in the change of MAP induced by right carotid 

occlusion or Epi between notln~ and TS—meated nn 

(Tlab 3)． 

Tad~yphylaMs of TS on MAP ne first 

a nisn m  ofTS 2．4．and 8 mg’kg-1 iv reduced 

the MAP bv 33．5 ％ ， 34．1 ％ ， and 51．1％ ， 

respectively． The second and the third administration 

of TS also produced such actiom ． wim a higher 

potency at 2 and 4 nag‘ ～，but aweakened potency 

at 8 mg’kg一 (Tab 4) 

0 册册轴劬∞帅 蛳枷 
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Tab 2．Effects of"IS andhlsnm~ine(His)4mg·l【g on 

ÎAP of anesthetized l~tts before and after pretre~ ment 

witlI bilateral vagotmny cBVt)plusatropine(Atr)1 rag- 

l【g。iv orwith dlpbenhydmmlne(Dip)4 mg·kg～ iv． 

n=10 rats． ± s． 甲 >0．05．中 <0．01懈 Norma1． 

>0．05 TS_Ⅳ． gp>0．05懈 TS 

P<0．01 w His． 

Tab 3．1b rt臼吲ve effect of carotid occlusion(CO)ou 

epinephrine(Epi)2mg·kg iv before(A)and after 

theanesthellzed rab were dosed with TS 8 mg·kg一 iv 

cBl or 40mg·kg ．嚷(C)．n=9 rats． ±s． 

>0．05 A． 

Present s13Jdv demonstrated that TS decreased all 

the blood pmssure in norm al， anesthetized， and 

hypertensive rats． 1he lasted time of this action on 

Rv was l 5 es as much as吐lat on nomaal rat． 

al~ou曲 the hypotensive intensity in former was smaller 

山allthatinlater．indicaringthatTSmay be usedas all 

oral anti．hypertensive drug，unlike sapol~ A — G． 

TS effect in anesthetized rat was not affected by 

bilateral vagotomy plus administration of Atr，which 

revealedthatitwas not rela~dto peripheralM—receptor 

and山e activation of vagus． In addition．the effector 

of carotid-occlusion．pressor reflex is generally belicved 

Tab 4． Effects of 3-repeated adn nis ons of"IS iv 

within 4mill on anesthetized rat 【AP． n=11 rats． 

霉± ． >0．05， <0．05， <0．01 First of the 

saⅡle dose． 

t0 be sympabe tic nerve existing in the autonomic 

neiwoos system． Either ganglionic- or sympathetic 

adrenergic-receptor blocker inhibited this reflexL ． 

Accordingto the result that TS did not influence this 

reflex and also did not block -receptor．it was not 

quite possibleforTStobe a ganglionic blocker
． 

His dilmates 山e vascle and increases the blood 

flow soas to reducetheblood pressure ． Dip almost 

abolishedthis effectbutdid not changethe response of 

MAP to TS． 1hese facts，together with 山e lack of 

effect of TS on Epi—induced pressor reflex which was 

mainly produced by the stimulation of a-adrenergic 

recepto~⋯，showed that TS decceased the MAP bv 

n髓 ns of neitherthe release ofHis northe blockade of 

n—receptor． 

The response of blood pressure to calcium 

antagonist in hypertensive rat was moIB sensitive tball 

山atin nomaal oneL 。． TS reducedMAPin norm al rat 

with a higher po tency than what it did in RVHR， 

although the persistent time of the former was shorter 

flaan that of the later． This simply suggested that TS 

effectdid notinvolve calcium blockade． 

Small dose of TS po ssessed a hypotensive effect 

without tachyphylaxis，different from big dose of TS， 

like the result observed in nicorandil which decreased 

thebleodplW_~sklremainlyby openingpo tassium channel 

when im slnall do se but together by increasing d 

whenits bigdo seL Potassium  opener is effectiveto 

inhibit the he ． s inhibition bv was also 

found in our other study and present work which 
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showed that TS decreased the systolic blood pressuIe 

with a more obviOUS action than diast c one． It is of 

valuetofllrfllerinvesfigate whetherTS effectisrelated 

to potassium channel and cGMP． 

1 Shen xI_，Witt ．Dekem3endjian K，Nielsen M． 

Isolation andidenliflcation oftetrahydro-colmnbomine as．a 

dopa~ue receptorligal】dfrom Potygala 啦， wi11d． 

Acta Phann Sin1994；29：88了一90 

2 JinBY，Park JH． Studies onthe alk~oidal components of 

Poh,gala tenuifotla Willd 

China Ja nMatIViedl993；18：675—7
． 

3 MiaoCY，zhu QY，Yang YC，su DF anahypeae~,,e 

effect ofatenolol and nilredipilie alone andin combination on 

three hypertensive models of rats 

Acta Phannacol Sin l992：13：448—51． 

4 ~eofge P Carotid-occlusion-pressctr reflex influence of 

existing mean a al presstlre． of auestheties． and of 

ganglinOc-and adi~ el'glc-uocldr, drugs． Am J Physiol 

l950；l62：j站 一9． 

5 Yang GL，Li RD，Wang zY， Hu xY． Syntl,esis and 

biolo~cal activityof all analogueof acllveflagment(SP ) 

of  substance P． 

Acta Pharm Sinl994；29：5站 一7． 

6 YangI仃 ，Yang YL，PeI】g SX，HuangW L_ Hypertemive 

effect of r叩h山v1r盯e山v】 。J nnliTle Acta H椰 Sin 

1990；25：551—4． 

7 Rao l̂1R． o呷啪 dve Stll~eS on the antihypertensive 

effects of In-rnfedipine，Ili pi11e and I1i衄dil血1e In 

COnSCaOUSrats and raNaits． 

Acta Pharm Sin l987；22：57o一4 

8 Meishefi ，Cipla~ Dubray LA，Homer JM：Khan SA． 

NicormacllI-induced vasc~elaxation ：fi~action01 evidence for 

K channel-dependent and cycle GMP_depe ml 

conlp~lents ill a~ngle v~cular epa咖 棚 ． 

JCa1~ovascPharn,acol1991；17：9O3—12 

9 ⅡIlgQ，GuX，SuZ，GuoZG Anfihypertensive effectof 

nicomrdil and its influence on left ventricular} rb咖  

andi,lyosm isomzyme profiles Clain J Phanmcol Toxicol 

1993： ：254—8． 

远志皂苷的降压作用及其机制 

彭汶铎 (中山大学生命科学学院药学系， j 

广州 510275，中国) ， 

关键词 ； g； 堡壹 堡! 户 
苯海拉明；阿托品；肾上腺素 9，f-- 
— — — ～  

^ ／妒 7 

目的：研究远誓毫 ，nuif 。sapDn ，TS)对血压 
的影响． 方法：大鼠麻醉后左颈总动脉记录平均 

动脉压(MAP)． 尾袖法测定清醒大鼠和肾性高血 

压大 鼠(RVHR)收缩压． 结果：TS 2，4，8 nag- 

， 2O和 40 nag·kg一。ig分别使 MAP降低 

3l％，37％，5o％，2l％和 3l％；40 mg-kg一。ig 

使清醒大鼠和RVHR的血压分别于给药后60和90 

rain降低 ．胡．0％和26．8％．并至少维持 2和3 h． 

Dip或切除双侧颈迷走神经台并 Atr iv均不影响 

TS的作用；TS不改变 Epi或结扎右颈总动脉所引 

起的升压反射． 结论：Ts有降压作用，此作用与 

迷走神经兴奋，神经节阻断，以及外周 肾上腺 

能，M 胆碱能和 受体无关． 

(责任编辑 李 颖) 
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