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AB 玎臣̂ cT Achyranthes ~identata poly~acehe rhtes 

(ABP)，extracted from t}Ie root of Achyramh~s姚 ，卜 

tara。induced interleukin-1(IL一1)synthesis∞ well 

tumor necrosis factor-a (TNF-a)syn thesis and  5ecre— 

tion from thioglyco late-prlmed icilou~ peritoneal 

macrophe ge s in vi~ro． ABP 100— 800 ·mr ell— 

l~nend  both syn the sis and  release ofIL-1whe n stimu— 

lated by lipopolysaccharides (LPS) (5 ttg-ml )，but 

had np significant influences on syn the sis and  release of 

TNF—n ind uced hy LPS (1O ·ml )- Studies on 

Ⅱ 一1 and  TNF一 prnd uctioo ind aoed by ABP (200 

·ml )alone or plus LPS showed that peak levels of 

IL_l release reached at 24 h andthat ofTNF_-d release 

at about 2 ～ 6 h after incuhe tion． Perltoneal 

macrophages from mice ip ABP 25 and  5O mg· 

· d × 5 d prnd L1Ced mueh more Ⅱ，lthe n thosefrom 

control group． Peritoneal macrophe ge s from ip ABP 

100 nag·kg一 ·d一 × 6 d alone releasedmoreTNF-a" 

control group。and  showed a synergetis action with 

I PS (10 ·ml一 )，wblch was a,y strong a5 the pos i— 

tire control agent BcG． These results provide an ex- 

planatlon for the immunopotentiatlng effect of ABP 

KEY WORDS Achyranthes 6̂ 4 l polysa~he - 

rides； macrophe ge s I interleukin一1{ tumor necrosis 

f~ tor ；lilx3polysaeche rides 

A humher of macrophage functions such 

as phs gocytosls． 1ysoso mal enzyl~e activity。 

cytocidal activity，and production of cytokines 

were modulated by some polysaec harides from 

different sources“一”． Achyranthes In'dentata 

is a Chjnese traditional tonic herb． The bio- 

active polysaccharides isolated  from its root is 

called  Achyranthes bidentata polysaccharides 

(ABP)． ABP possessed not only immuno— 

potentiating effects but also antltumor activity 
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in mice ． In this paper，the effects of ABP 

on IL，1 and TNF-a prod uction from murine 

peritoneal macrophages were studied in vitro 

and in vivo to explain its mechanism at cy- 

tokine levels． - 

ABP A water-solable white powder (埘 一 1．34 

kDa，glaco6et111rlarinose一 2l 1．n molar ratio) ”，w船 

prepared by Prof TIAN Geng-Yuan (Shanghai Instl- 

tute of Organic Chemistry)一 

Mtee Inbred lCR mice (3 moathe old，21．5士j 

1．3 g，for IL-1 and  TNF-a production)and  BALB c 

mi ce(6—8 wk old．for 11．-1 acfivity assay)were pur- 

chased from the Shanghai Animal Center。 Cl'ineBe 

Academy of Sciences． 

ceu 11ne L 9 2 9 cell line (tumorigenic marlne 

fibroblast)was kindly supplied by Prof QIAN Ding- 

Hun (College of Pharmacy，Shanghai Second M ilitary 

M ed icaI University)． 

Ra gents C0ncaⅡa" Iin A (Con A ) and  1ip0一 

polysaoeharides (LPS) from E coli were purchased 

from Sigma Co． Daetlnomycin s purchased from 

Fluka Co． Crystal violet。霄as obtalned from Shanghai 

Chongmin Chemical Reagent Factory，and [。HITdR 

w∞ obtained from she ~ he i Institute of Nuelear 

Sciences． M ed ium RPMl l640 ~tr88 purchased  from 

Gihe o Co． AII RPM l 1640 containing media were sup- 

plementnd  with HEPES buffer l0 mmol·L_。， peni— 

ciiHn 1 O0 IU · ～ ，sta'eptomycin l OO ·ml～ ，L— 

utami ne 2 mmol · L～ ， 2-raercaptuethanol 50 

哪 o】·L～ ，and lO newbo rra bovine serl~m，pH 7．2． 

Peritoneal macrophages (PM O) Mouse pea'i- 

toneaI lavage with cold RPMI 1640 mediuⅢ waB col- 

1ected from the 1CR mice injacted ip 10 (wt／voI) 

thioglycolate broth (1 ml／mouse) 4 d before harvest 

(／n v／vo test，mice were not given ip thioglyeolate 

broth)，and  resuspend ed  in RPM l 1640 medium at a 
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concentration of 2)(10 cells·mI～ ． The eelI suspen- 

sion(1 m1)was seeded to 26-well culture plate． After 

incuhe don for 2 h丑t 37℃ in a 5 coj atmosphere， 

nonadherent cells were removed hy washing t' e wi th 

RPM I 1640Ⅲedium． The eelIs were used as PM西． 

Profluetionof EL-1 byPM中 

1 In Vff[O study Tothe PM monolayereelIsin 

2 weft tissue culture plate，RPMI一1640 medium ，M r- 

iol】s concentrations of ABP or／and LPS (5 Pg·ml'1) 

，e e added to each weft (tim I volume per welI- 陋8 1 

rni )．Thanthe  plate Wasincuhe ted at 37℃ in airwith 

5 co2for 24 h． After inc ubation， all the super— 

natants containlng extracelII1lar IL一1 were collected and 

clarified by centri~ugatlon (600×g，10 rain)．Tlle re— 

maining ceilswere was he d and  disrupted by 3freeze- 

thawing c cles in 1口II RPM I 1640 me dia and the  solu- 

hle fraction co ntaining inteacellIllar IL一1- 陋s obtained 

by eentri~ugation (600~g)．Tl坨 tw0 kinds of sample 

supernataltta were stored at一25℃ until assay for IL_1 

activity． 

2 v／vo study Miceweretreated With|p ABP 

25 and 50m窖·kg ‘d ×5 d． PM西were prepea~edon 

d 6 and cu ltured with LPS 【5 Izg·ml )for extraeellu- 

lar IL-1 production． 

1L-I atomy IL．1 activity was me asured by thymo- 

cyte profiferation assay‘”． Suspens ion of thymoeyies 

(2×10 cells per weft)takenfrom BALB，cAmice Was 

distrlbuted over a flat—bottomed g6：welI microtlter 

plate． To the ceil suspension，50 lll of culture 

supe rrtatant were added． The cultures were theat incu— 

bated in the presence of a suboptimal concen~ation of 
ConA (5 Pg·mr )fo r 72 h at 37℃ in a 5 CO= in- 

euhator． Th ese cultures were added with pH]TdR 

(9．25 kB口／welI)for the fmal 6 h of incuhation period 

and  were harvested onto glass fiber filters． IL—l ac- 

tivity was日【p瑚 日ed as dpm／2×10 thymoeytes． 

Imlaetkm of"INF-a byPM中 

1 vRro  study Tothe  PM monolayer eelIsin 

24．啊dl cultore phte ，RPM l 1640 medium， various 

concmations  of ABP alone or plus LPS (1O ·mlI1) 

were added to each well yielding a final volume  of l 

m1． Th e plate Wasreincuba ted for 4 h at 37℃ in a 

humidified 5 co2 atmosphere． At the end  of inc u— 

he tiou， air d博 s,ape~vuatav~ts contah~ g extraee Uular 

TNF—d were he rve~ted by centtifugation (600×g，10 

min)． The maining cells were covered with 1 ml 

fresh RPMl 1640 medium ．frozen and  thawed 3 times． 

These supe rnatants containing intraeellular TNF-a 

were collected by centrlfugation (600× g，10 rain)． 

A11 sample~ we托 stored at"-- 25℃ until assay． 

2 In vlvo study Micewegetreated WithiPABP 

25，50，and100mg·kg ·d ×6 d． Inpe*ifive con- 
trol group，BCG Wasip ongMl 200 nag·kg～- On d 7， 

PM were prepared  and  cultured alone or with LPS 

(10 ·ml ‘)for ex劬 ceIlIll TNF吨 production— 

TNF-a activtty assay he TNF—a activityin dif- 

ferent samples were determined by us_mg the eytoto xic- 

ity assay agains t L929 cells descrihe d previously ’． 

L929 cells(5×10‘colIs／100 m)were seeded into the 

flat—bo ttom 96-wallmicrofitear plates andincubated  24 

h at 37℃ in 5 co2 atmosphere． Culture me dium 

was removed． TNF．a supernatant(1∞ ll1)and RPMI 

1640 medium containing de ctinomyeln D (finsl c0nc阻 ． 

tration 1 ．ml-1)were ed ded to e elch weft． PIates 

were reincuba ted fo r 20 h． Th e ee lla stained wi th 

0，5 crystal violet (containil 3．2 formalde l~de 

isotonic sofotion)for15min． PIates wefe rin8ed 且nd 

dried． The  residue wll$ dissolved in 47．5 EtOH 

(1∞ lll／we l1)which was measured at 490 nm on an 

ELISA autoreader． TNF-a activity was caIcniatnd i 

cytotoxicity一 (A control—A test)／A contro1． 

RESUI 

II，1 produetlen from PM 中 treated with 

ABP PM 垂 were cultured with ABP 200 Itg 

·ml (in preliminary experiment，this concen- 

tration enhanced IL—I production) alone or 

plus LPS 5 v-g·ml-1 for 2— 72 h． The super— 

natants were collected and assayed． The lev— 

els of IL一1 indueed by ABP alone or ABP plus 

LPS reached peaks at 24 h and then declined 

gradually(Fig 1)． Hence，in subsequent ex- 

perimentS．m 一1 activity was usually detected 

at 24 h after ABP treatment． 

Efleets of ABP Oil extro ~ellular u d Intrn- 

eellular Ⅱ 一1 production from PM 中 PM 垂 

were treated  with ABP 50— 800 Pg·ml一 for 24 

h． Extracellular IL一1 pro-duction was not sf- 

fected．but ABP 200--800 Pg·ml augmented 

intracellular IL一1 synthesis．‘ ABP (100— 800 

v-g ·ml-1) promoted  both extraceHul8r and 

intraeellular IL一1 from PM垂 when induced  
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nl1． Ez／mcdlular[L-1¨dTNF-ulW~luetlm from 

脚舢  一t哪．eII mN ■-g曲 imluced b，ABP (200 

峰 ·ml )iLPS ． m= 3，i士 

by LPS (5 g·lnl )and that the stimulating 

effeet ofABP DnIL一1 synthesiswasmD1．e po- 

tent tha n that on IL一1 seereton (Tab 1)． 

尉fen of Ip ABP on extraesllular IL一1 

production from PM m Induced by LPS M ice 

we1．e treated with iP ABP 25 and 50 

mg·kg -d ×5 d，and P№ were collected 

and assayed for extraeellular IL一1 actvites． 

ABP enhanced the extracellular IL l DIoduc． 

tion induced by LPS (5腭 ·ml-1)(Tab 2)． 

TNF．a production from PM 中 stimulated 

,witb ABP PM were cultured with ABP 

(200 g ·ml ) alone or plus LPS (10 

腭 ·ml_。，suboptimal co neentration )at 2-- 72 

inte1．vals． The hvels of TNF-a stimulated 

with ABP alone reached the peak at 2 h and 

then dropped． The levels of TNF-a induced 

byABP and LPS reachedthemaximum at 6 h 

afte1．incubation(Fig 1)． F0r convenience。a 

m  1． E~ 'ac~llular皿 d la~ ularⅡ广1 activitt~ 

after^BP士LPS出 l~rltoacalm_ m j- 

t一 3，葺士 玉 ’P> 啦 05， 。。P< 0．05， ⋯ P< o．0l僻 

eonlro1． 

Tab 2． Etfec~ofIp Ĵ弹 ∞ ∞【In舢  IL l prods - 

Uon frem murlse 瑚越咖--峰H ．n 

LIPS (S 峰 ·ml一 )． _= 3，章士 ^ ⋯ P< 0，01 僻 

％-Ine． 

Dose 

g·kg ·d ×d 

lL-1 activity 

dpra／2×10 thymocytes 

S曩lhe ×5 

ABP 25× 5 

ABP 50× 5 

1 339土240 

5 142士 742⋯  

2 824土 306⋯  

4一h time point was chosen for evaluating the 

amounts of TNF．a produced by PM aftel" 

variOUS treatment sched ules． 

Efleets ofABP On eIltru~el-el■ru diatra- 

cellular 1NF—a pr'od~：tion 如 咖 PM  

were treated wi th ABP (5O一8o0 g·ml-1)for 

4 h． TNF-a activities in extraeellular an d in- 

tracelluhr supernatants were assessed． ABP 

(50— 800 g·ml ) increased extracellular 

TNF．a production in a co nesntration- 

dependent manner，and that the intracellular 

TNF．口evela were elevated by ABP (400。800 

腭 ·lnl )(n b 3)． But ABP had 11o signili— 

cant influences on extracellular and intrace1． 

Iular amounts of TNF一Ⅱ induced by LPs 

菩_●叫，_奎● 圭_J  

gdp x ．寺l／善 兰 等 【一 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


B1BLID ：ISSN 0253—9756 中国薛曩荦报 Acca P／la~ aco／og,／ca S／~／ca 1993 JulI 14(4) ·335· 

(10 · )． 

Tab 3． Ef|ecb 0f ABP士 LPS om extrscellal aad in- 

Waecllalar TNF—d production from Ⅱ̈ I_ perlton~ l 

m 伸 l-窖群 如 咖 - n=3， 士 ． 

‘P> 0．03． ’‘P< O．05， ⋯ P< 0_吡 省 ~oatrol 

~ffnct嫒 |pABP Oll extraosllular TNF-a 

production from PM 由 After mice were 

treated with daily ip ABP． PM were pre- 

pared and cultured in the presence or absence 

of LPS(1O pg·ml )for 4 h． Then the su． 

pernatants were collected and TNF-a activity 

was measured． ABP 100 mg·kg一。enhanced 

extracellular TNF a production from PMe 

without LPS stimulation． and ABP i0o 

mg·kg also elevated the extracellular TN a 
production induced by LPS markedly(Tab 4)． 

BCG exerted a significant increase effect on 

extrace1[ular TNF—a production induced bv 

LPS． 

Through comparison of the time course 

between IL一1 and  TNF-a production in vitro， 

it was found that the peak level of IL一1齿as 

reached at 24 h but that of TNF．a at 2——6 h 

after incubation． The discrepancy m ay be 

related t0 different mechanisms of IL一1 and 

TNF-a production in peritoneal macrophages． 

Tab 4． gff~t ofI-ABPiLPS(埔 螺 · )n pro- 

~ ~JIJoR or“ h l|_l" ~ F-ctfrom mm * perhon|-l 

删 mp--窖睁- _=3· 士 - 。P>0-帖 ， ⋯ P< O-Ol 
坩 saline． 

Dose TNF—a acti y／％ 

mg·ml一 ·d一 Xd without LPS with LPS 

Primed mscrophages were reported to ha ve ex— 

pressed high hve[s of TNF-a mRNA．and  in． 

duction with triggering agents(such as LPS) 

resulted in immed iate synthesis and release of 

TNF-a(”． The peak tinle of TNF-a prod uc— 

tion different from that of IL-1 may be closely 

involved in the preexistent TNF—d mRNA in 

cytoplaBm ． 

一  The fuU activation of ma crophages needs 

2 stages—— priming  and triggering· Macro- 

phages at different stages of activation exhibit 

different physiologic capacities， reflecting  

their potentiaI to execute distinct complex 

functions． Only fully activated ma crophages 

possess the ability to produce cytokines such 

as IL—I and TNF．-a(”． In vitro experiments． 

ABP could induce synthesis of IL一1 as welI as 

secretion and  syn thesis of TNF一口 from 

thioglycolate—primed ma crophages． These re— 

suits suggested tha t ABP may ha ve properties 

of triggering agents． In addition， ABP in 

vitro has an evident synergistic effect with LPS 

in IL-I synthesis and secretion from thioglyco- 

late-primed macropha ges too， but has no 

effect on extracellular and intracellular TNF．a 

production induced  by LPS． The differences 

0f ABP 0n IL一1 and TNF．a prod uction 

stimulated by distinct suboptimal LPS may re． 

suit from different subpopuhtions of 

ma crophages which produce distinct cytoki- 

nes． It wonld be of interes t to investigate the 
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interaction of ABP with LPS on both IL一1 and 

TNF一 production further． 

In in vi'oo experiments． the levels of 

release of IL一1 and TNF—q induced by the trig— 

gering agent LPS from pe ritoneal macrophag~s 

obtained from mice treated 谢 th ip ABP were 

substantially elevated． The effect of ABP on 

TNF—q release was as potent as that of the 

well—known priming agent BCG． These re— 

suits indicate that ABP also exerts a priming 

effect on macro phages． Taking all these find— 

ings together．it wRs suggested that ABP may 
not only he a priming agent hut also be a triR— 

gering  agent on macrophages． This nature of 

ABP closely resembled IFN一7‘”． 

IL一1 and TNF—d are important cytokines 

谢 th diverse biological functions．and play key 

ro les in immune responsesf 。m)． The eu- 

ha ncement of ABP on both IL一1 and TNF 

production not only provided  an explanation 

for the mec hanism of its immunomodulating 

action，but also suggested  the possible appli— 

cation of this nove l immunopo tentiating agent 

to a wi der range of disorders such as in neo— 

plasms and chronic viral infeetions． 

Though both dosages enhanced IL一1 pro- 

duction very signifieam ly·it seemed  tha t 25 

mg·kg一 was more po tent tha n 5O mg．kg～ ． 

Fro m our experience，the dose—response rela- 

tionship of po lysaccha rides are not so evident 

as other compo urids，it always shows an opti— 

real dosage which gives the highest effects． 
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牛膝多■对小■腹腔巨t细穗产生白细穗 
介素 

■要 牛膝多糖(ABP)诱导小鼠腹腔巨毫细胞合成 

IL一】及合成与分泌TNF-=；对 LPS 5 vg·ml 诱生的 

IL一】台成与释放有促进作用l但对LPS 10 ·ml 诱 

生的 TNF-a无影响． ABP 200心 ·ml 童产生的 

IL一1选峰时间在作用后24 h}TNF-~劐为其后2—6 

h． ABP 25，50 rag·kg ip提高 LPS诱导的 Ⅱ，1产 

生，100mg·kg ip促进 TNF-~生成，作用曩度与卡 

舟苗相当． 

关t调 生壁；兰苎·垦：!塑曼·白细胞介素一1； 
肿囊坏死固子 {脂 多糖 
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