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Anti．inflammatory effects of total saponins of Panax notoginseng 
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(Department ofPharraacology，The West China Universi~'ofMedical Sciences，Chengdu 610041， ) 
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AnI：T0 study the anti—inflammatory effects oft0tal 

saponins of Panax notogbzseng (PnS )， 

Ⅱ强H0DS：Rat air-pouch acute inflammatory model 

was established with sc ean"agcenan(Car，25 rag· 

kg-。) 1be protein contentin exudatewasmeasured． 

Microacidtitration assayand radiounmtmo~ssay(RIA) 

、 applied respectivlyto investigate effects of S on 

phospholipase (PLA2)activity and dinoprostone 

(Din) content in exudate． Fura-2 日u lce 

technique was used to determine the intracellular free 

calciumconcentration in nentrophils(Neu一[Ca2 J．)． 

RESIII腮 ： At 12 h， s 60 — 240 mg‘ ip 

reducedNan counts。protein content l(7．7±1．3)to 

(4．4±1．4)g‘L J．and Din content【(1619±391) 

to(883±268)ng’L j；inhibited tl1c activity in 

exudate[(248±42)to (157±35)kU·L一 J in a 

dose．dependentmanner． PnS 60，120，and 240mg· 

I1 lowered the level of Nen-lCa2 j．with the 

inhibitory rate of 9．1％ ，33．2 ％ ， and 39．4％ ， 

respectively． CoNCLUS10N：PnS has an obvious 

anti-~ tory effect and its mechatt~sms are related 

to the inhibition of 也e Neu—l Ca2 lj level and 
activity．and reduction ofDin content． 

Saponins of Panax notoginseng (PnS)is the 
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mainly effective constituent of Panax notoginseng 

(Burk) FH Chert． Its excellent anti—inflammatory 

effects on several hfflammatory models were 

reported ． It was supposed that PnSmight augment 

adrenocortlcal function by indirect acting on 也e 

DitI1itary of other parts above pituitary ． Thefactthat 

．OnS reduced thedinoprostone(Din)contentin exudate 

ofinflamma~d feetL indjcates that one of the anti— 

inflammatory mechanisms ofPnSmay berelatedto iIs 

inhibitory effects on phospholil：~se (PLA2)． Ca2 

was one of the activa~ g factors of PL L and ．OnS 

could inhibit extracellular calcium  ion entry throu gh 

blocking receptor-openate,d ealejum channel f】 )in 

the vascular strip experiments ．suggesting that the 

blocking effect on ROC ma y play an impmxant role in 

the anti—inflammatory mechanisms of PnS rI1 

pn~ent studywasto explorethe effects of PaS ollthe 

[Cae ]i level in neutrophils(Neu一[Ca2 ]．)，PLA2 
activity， Din content，and their relationship with the 

anti infl~ effects of S． 

Rats and reagents Adult Wistar rats(0， 

=48)weighing 185 g± j 34 g w∞ provided by 

Experimental Animal Center of rI1 l硼 MiHtary 

Medical UnNersity (Certificate № 24a0105O)． PnS 

was extracteA and purified bv Kunming In~Ulte of 

Botony， Chillese Academy of Sciences， pudty 

>99％． Carragcenan (Car) was the product of 

Lkaoning Instimte of MateriaⅣkd|蚰 ． Dcxar~cthasone 

(Dcx)w'as obtained from Institute of Diug Control， 

Ministry ofPub1icHealth． Fura 2一AM was tire product 

of Shanghai Institute of Materia M~lea， (~linese 

Academy ofSciences． Din姒 kitwas 也e product of 

Depal'lment ofBiochemistry．General Hospital of PLA． 

Phosphatidylcholine was purchased from Sigma Al】 

otherreagentswere ofAR． 

Rat grouping 1_he rats were randomly divided 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


552 

ISSN啦53-9756 Acta Pharmacol Sin 

E-nmil aps@s自 shcnc．ac cn 

中国药理学报 1999 Jun；20【6 

P【ln，Fax 86-21—6474-2629 

into 6 groups(n=8．each groupj：normal group，Car 

group(12 h)，Carwithip S 6o，120，and24Omg‘ 
～

groups，and Car with ip Dex 1 mg‘kg～ group 

S口DexWaSiniectedip 30min before and6 h after 

scCar． The normal group and Car group were given 

equal volumeof solvent． Ratswere kiued12 h after sc 

Car． 

Preparation of rat air-pouch acute inflam- 

matorymodel Themodelwas established according 

tothemethodL with son'lemodification． Car 25mg· 

k旦 was iniected sc into the air 0ouch to induce the 

inflammation． At 12 h rats were kmed． The air- 

pouch was washed with ice-onld Ca2 ．free Hanks’ 

solution fHBSS)4 mL immediately and the exudates 

were harvested and spun(4℃，1800 g，10 min)． 

e supematants were stored at一70 ℃ tmtil analysis 

for PLA。and protein． The cells were washed twice 

with HBSS(1800×g，5 min) An aliquot of cell 

suspensionwas takenfor w']12an—bluetestandits results 

cons~tenfly showed 97 ％ cellular viability rate． 

Neutmphil(Neu) was demonstrated by staining 

classification occupied 95 ％ ． Cells were suspended 

wit|I HBSSfor lCaz l；measurement． 

Protein measurem ent 

Fura-2 loading and[Ca2 】i measurement 

Neu-l Ca2 ．was detemlined ㈣ rdlng to the 

methodI8J with some modification
．
Cells fl× 109· 

L一 ) were washed once with HEP 强．Kr曲s．Rins 

(rn,m)solution，pH 7．4，containing№CI l16，KCI 

5．4，MgC12 1．0，H巨H强 20，and glucose 10 mmol‘ 

L一 ． The cellswere resuspendedwi血 HKRan d added 

Fum 2．AM 2 mmol-L (in Me．2SO ) to a fmal 

concentration of 4 pmol'L-。． The cell suspension s 

were incubated at 37℃ for 40 min and washed twice 

、vithHKR prior tomeasurement． 

A spectmfluorophotometer(Hitachi F-3010)was 

usedforfluorescence detemlination( x：345 nm， m： 

500 nrn)． [Ca2 ]i was calculated with Kd of 224 

mnol·L一 ：[Ca2 ]，=Kd(F—Fmm)／(F 一F) 

maximalfluorescence( x)was detemfined 

with 0．09％ Triton X—l00． The minimal fluorescence 

【F )was detemained with egtazic acid 9 mmol’L一 

(pH>8．5)to deplete calcium ． Autofluorescencewas 

detemained on control cellswithout Fura 2．AM ． 

Assay of PLAz The samples(O．5 mL )were 

diluted l：4with tissue buffer (boric acid 3 57．sodiunl 

deoxycholate 6．03，glycinc 100 mlm~l‘L一，pH 7 4) 

and storedat 一7O oC afterincubationin water at 60℃ 

for 30 min． 111e PLA。 activities were measured 

according to the methodl ． 

Determination forn．m Din was extracted by 

a modification of the methodt1o一． Redistilled 

ethylacetate (5．0 mL×2)was added into 0．5 mL of 

sampleand spun at 3OOO g for15minat 4 oC
． 1rhe 

supernatants were lyophilized at 一7O℃． 1rhe 

contents of Din were determinated according to the 

instmction ofD’n RTA kit 

Statistical analysis Theresultswere compared 

with NoVA and PDA一3． 

RESU rS 

Neu count andprotein contentin exudate 

1heNeu count and protein contentin exudate ill(骶瓢 d 

after sc Car(P<0．01)． S+Car reduced Neu 

count and protein content in exudate duse-del：~．．adently 

(Tab1)． 

Din content in exudate S reduced Din 

content jn a concentration．delxmdent marlnel" But Din 

content was also > that of the normal group after ip 

PhS 240mg‘kg (P<O．01)(Tab 1)． 

PLA2 activity in arI皿late The Car-induced 

elevation of H^ activity was inhibited bv PnS in a 

dose-dependent manner．but the H^ activity did not 

recover to the normallevel after ip S 240mg‘kg-。． 

Dexalso hadthe sarne effect(Tab1) 

Neu-[‘：a 】i Neu-[Ca2 ] increased r叩imy at 
12 h after sc Car f nearly 2 2 times that of normal 

groups，P<0．O1)． S 6o，120，and 240mg‘ ‘。 

loweredthelevel ofNeu-【Ca2 ． t|Itheinhibitory 

rate of9．1％ ，33．2 ％ ，and 39．4 ％ ，respectively． 

However， Neu．[Ca2 ] did not reach normal level 

evenf0r廿1e 240mg’kg‘。group Dex l rng’kg had 

no obvious effect(Tab1)． 

Analysis of correlation The correlation 

coemclent(r)betwe~n protein content and P 

activity was 0．8956 f P <0．01)． The r betwe~n 

[Ca2 ]．1evel and P activity was 0．7287(P< 

O．O1)． 

S 60． 120． and 240 mg·kg一 ip obviously 
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Tab1． Effects oftotal saponins of Panax notog~ eng (PnS)and dexmnethasone cDex)onNeu count．protein 

count，PLAz activity． ㈣ tent in exudate，and the elevation of Neu-[Ca2 ]i in Car-induced subcutmaeous air- 
pouch acu|e~ tion． n=8 rats． 霉±s． be<0

．05． <0．01惜 nornlalgroup． 

<0．05．fp<0
．01 Cax group 

reduced protein content and Neu count in exudate． 

indicating that PnS had significant anti—inflmrmmtory 

effects oil acute inn锄nmaⅡ0n． Din．which increased 

the vascular permeability and led to the exudation of 

acute infiltrationL ，WaS decreased dose deDendently 

following n2S trealment．showing that n2S may exert 

its anti—inflammatory effects by inhibiting the 

metabolism of araehidonic acid (AA)． ，a 

velocity-limit enzyme of AA metabofism．induced n 

paw oedema by sllbplantor injection of 25 nag’L。。 

(№ia naia) ．Similar to Dex， S inhibited山e 

P activity greatly． Furthermore，there is a positive 

correlation between the protein content and PJA  

activity (r=0．8956，P<0．01)，。which leads to the 

suggestion that inhibition of PIA2 activity and 

subsequent reduction of AA metabo lism and decrement 

0f Din was one of the impo rtant anti．mflammato~ 

mechanisms ofPnS． 

C was one of the active factors of P and 

Neu activationL13 J
． In ollr experiment S 60．120． 

and 240mg’kg ip prevented the Non-[Ca2 ． 
elevation fnduced by Car in a concentration-dependent 

mallner，but Dex did not in an y way．Howev~．botIl 

PnS andDexinhibited PL activity and decreasedthe 

content of Din，implying that their anti-inflammatory 

mechanisms were differentin someway． There was a 

signifigant correlation between the reduction of HA2 

and that of Neu-[Ca2 ] (r=0．7287，P<0．01)， 

indicatingthat blocking effect onNon一[Ca2 J．elevation 

was one primary action site of PnS oiq In 

addition， the reduction of Neu coil／its by PnS was 

parallel to that of Neu—l Ca2 Jl，suggesting that 

decrement of Neu migration resulted from the inhibition 

ofNeu activmtionfollowing blocking effects ofPnS on 

Neu．[Ca2 ] ． 
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藏 科 研室，成都610041，中国) 止炎细胞内游离钙水平的升高及其抑制PLA2活 

性、减少Din释放有密切关系． 
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