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Antitum or activity and im m un0一p0tentjating actions 0蕾 

Ac ras hes bidergata polysaccharides 

xIAN G Dao— Bin+LI X iao— Yu 

(,~hanghai In~itute Matevm Medica，Ch~nese A cademy Science8，Shanghat 2000 3I，Chiua) 

ABSTR ACT 4chyran~es 6 e 缸 polysaeeharides 

(ABP)，把elated from the root of Ac raatkes bide ta— 

k Blume，50 mg·kB tp or 250 mB·kB ig to ICR 

mice inhibited the growth of sarcoma 180， ABP 50 

and 100 mg·kB_‘ip prolongated the survival days of 

mice bearing Ehrlich carcinoma． ABP 5O一 800 B 

·m I- did not exert direct cytotoxic effect t4 ；f on 

S180 cells，but enhanced the cytotoxicity of peritoneal 

macrophages against S180 cells． ABP 50 mg·kB ip 

× I7 d or 250 mg·kB一 ig× 16 d promotedthe p~que 

forming cells(PFC)response to sheep red blood cells 

(SRBC)and serum IgG level as well as splenocyte pro— 

liferation induced by m itogen Con A or LPS in tumor— 

induced ~ munodeflcient mice． ABP also elevated the 

NK cell activity and serum TNF content in mice bear— 

ing S18 o． These results indicated that the antitumor 

effect of ABP m ay be related to its potentiating effect 

on both 日pecific and flon$pec蚯 c host immunological re— 

spenses· 

KEY W ORDS Achyraa~hos bidentata I polys accha— 

rides f antibody-produclng cells； IBG； lymphocyte 

transformation I naturaI killer colls； tum or necrosis 

faetor 

lm m m unotherapy em ploying various bio— 

logical response modifiers(BRM )has become 

a new area of tum or therapy． This mobilizes 

the natural defense factors against tumors— 

Com pared w ith the conventional chem othera- 

PY· it yields less side effects· Some plant 

polysaccharIdes show antitumor activities(”． 

The antitumor effects of most polysaccharides 

are due to the im munom odulating actiofl—rlot 

direct cytotoxic action( 一”． 

ch d口thes 6 enta细 Blume is a tradi— 

tional Chinese herb wlth tonic action9． 

chym nthes bid egtata polysaccharides (ABP) 
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ate isolated from its root· Compared with 

other p01ysaccharides (eg，lentinan，krestin， 

and schiz0phylIan)， the molecutar mass of 

ABP i9 m uch sm aller and it9 chemica1 strut— 

lure i9 now identilied ． In the present 

study，the antitumor activity and enhancement 

of im munologic functions of ABP including 

natura1 kflier (NK ) cells acticity and tumor 

necrosis factor(TNF)content in mice bearing 

sarcoma 1 80 were investigated． 

Olcel，6 M an l，2一 oLc t6 

Olc~l，2~ G1~日l，2一 ok日1，2~ Glcvlt2一 ManOH 

／ 

A曲 ∞ e 6埘e ld polysaecharldeS (ABP) 

M ATERIALS 

ABP A water—soluble white powder(仍 一 1．34 

kDa，glucose=mannose一 2l1 in molar ratio ) ．was 

provided by Shanghai Institute of Organic Chemistry， 

Chinese Academ y of Science s． 

Inbred 1CR mice，3 months old·weighing 20—84- 

l·l县．"~vere purchased from Shangh~ Animal Center， 

Chinese Academy of Science s． 

YAC一1 cell line (a Moloney leukem virus— 

induce d mouse T—lymphoma ce l1)was kindly supplied 

by Dr W ANG Oiu— Da(Shanghai Institute of Cell 

Biology，Chinese Academy of Sciences)． L929 cell 

line (tumorigChiC murine fibrehi8st) was kindly pro— 

vided by Prof Q1AN Ding— Hua (College of Phaxma- 

cy’SeCond Military M edical University)一 The two 

cell lines were subcultured with 1O new bovine 

serum RPMI l640 medium． 

Conos navalin A (Con A )’ lipopolysaccharldes 

(LPS) and deoxyrtbonucleases (DN8se) were pur- 

chased from Sigma Co— Trypsifl wgs purchased from 
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Difco Co． Dactinomycin was purchased from Fluxa 

Co． B口cl 妇 s Caltoef e—Gne~'in (BCG ) was obtained 

from Shanghai Institute of Biological Products· Chi— 

nest M in缸try of Public Heaith． Crystal violet (AR ) 

was purchas ed from Shanghai Chongming Chemical 

Reagent Factory． 

M edium RPM I 1640 was purchased from G ibco 

Lab． AU RPM I 1640 m edia were supplemented with 

HEPES buffer 10 mmol L ．pcnicigin 100 IU mI一 ． 

streptomycin 100 B·mr  ， L—glutam ine 2 mm ol· 

L ，2-mercaptoeth丑刀。1 50“m ol·L ．and 1 0 new— 

born bovin e serum ，pH 7．2． 

M ETH ODS AND RESULTS 

Efl eet of ABP on S180 cell growth in dtro 

Sl80 cells were harvested aseptically from ICR 

m ice ascites 7 d after inoculation． A fter 

washing twice with RPM I l 640 medium ．$180 

ce1ls were resuspended to a final density of 2 X 

l 00 cells·ml～． Sl80 cell suspension (200 u1) 

and l0 ul of vatious concentratious of ABP 

were dispensed into each well of a 96-well flat 

hottomed microtiter plate．which was then in- 

cubated at 37℃ in a humidified atmosphere of 

5 CO z for 24 h． The Sl80 cell growth was 

expressed by the in corporated radioactivity of 

[。H]TdR (9．25 kBq／wel1)which was added 
to each well 6 h before harvesting． ABP 50 

— 800 g·ml did not show any influence ou 

the growth of Sl80 cells(Tab 1)． This find- 

ing indicated that ABP had uo direct cytotoxic 

action on S180 cells． 

Effect of ABP on the cytotoxiclty of perl- 

toneal macrophages(M )against S180 cells 

M wete collected ftom the peritoneal ca vitY 

of ICR mice 4 d after ip l 0 (wt／vo1)thiogly- 

collate broth (1 ml／mouse)． T he cells were 

washed twice and resuspended in RPM I 1640 

medium． Sl80 cells were prepared as men- 

tioned above． The cell suspension 100 u1 and 

10 ul of ABP (each concentration in triplicate) 

were added to each wel1 of 96-wel1 microtiter 

plates at ratio of effector target (E lT) cell 

l0Il 0r 25I1． After au l8一 h incubation 

Tab 1． Effects ol } ranth~s 捌 m ln polyllaccha- 

rides(ABP)on SatconMt 180 cell growth and cytotoxtc- 

lly of murine peritoneal macrophgges (M ●)against 

S180 cells lm  n一 3 experimentJ· 土 ＆ 

‘P> 9．05． P< 0．95． P< 9．01 contro1． 

(37℃ in a humidified atmosphere with 5 

CO2)each well was added with 9．25 kBq of 

r H]TdR． Cells were harvested 6 h later on． 

to glass fiber filter and H~TdR ineorporation 
was determ ined by liquid scintillation． The 

eytotoxicity of M = (control--T reatment) 

／Control× l 0 0 (dpm )． ABP 8 0 0 g̈ 

·ml (E lT一 10l 1) and 4 00— 800 g̈·ml 

(E ：T = 25{1)promoted eonceutration—depen— 

dently the cytotoxicity of M 0 against Sl80 

cells(Tab 1)． 

Antltum or activity of ABP and its effect 

on serum antibody IgG ，plaque forming cells 

(PFC) and lymphocyte proliferation in mice 

bearing S180 ICR m ice were random ly divid- 

ed into 8 groups． S180 ascites(0．2 ml，about 

1× l0。cells)were injected sc into the right ax- 

illa of tumor-bearing groups ou d 0． ABP was 

injected ip (50，l00 mg．kg )for 17 d or jg 

(250，500 mg·kg一 )for 16 d． Mice were sen— 

sitized by i口SRBC 0．2 ml(3× l 0。cells)． Af- 

ter 5 d the mice were bled to obtain serum for 

IgG determ in ation． The spleens were excised 

for PFC counting and lymphocyte proliferation 

assay． T he tumors were excised and 

weighed． ABP ip (50 mg·kg )or ig (250 

mg·kg7 )exerted an inhibitory effect on tu— 

mot growth，the inhibition ratlos were 43．6 
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and 50．5 ，respectively (Tab 2)． 

Tsb 2· Inhibitory effect of ABP on Sl80 in mice in 

dm  土 & ‘P> 0．09． 。P< 0．05． 佣 normsl saline 

(NS)． 

ABP was injected ip (50，100 mg·kg-1)into 

mice for 4 d prior to Ehrlich carcinoma (EC) 

ip inoculation (1× 10 EC cells／0．2 ml per 

mouse)． After inoeulation．ABP was injected 

ip for 7 d． T wo doses of ABP prolongated the 

survival days of EC-bearing m ice 85 and 

65 ，respectively (Tab 3)． 

Tab 3· Effect of ip ABP on prolongating survival time 

of mice besrin8 Ehrllch carcinoma (EC)· i± & 

‘P< 9．0I normal saline(NS)． 

IgG contents were determ ined by single 

im m unodiffusion m ethod． PFC was m easured 

by im proved Cunningham m ethod‘ ． Lym — 

phocyte proliferation assay was based on the 

m ethod previously described‘ with som e ro od— 

ifications：Briefly，spleen cell suspension was 

prepared at concentration of 2× 100 viable cells 

·m1～． To the 96一well micro—culture plate。 

200 u l of the cell suspension，mitogens at sub— 

optimal concentrations (Con A 5 g·ml～， 

LPS 10 ug·ml )were added quadruply． Af- 

ter incubation for 66 h at 37℃ in a humidified 

5 CO 2 incubator，9．25 kBq of[ H3TdR was 
added to each wel1． The plate was incubated 

for another 6 h and the cells were collected on 

glass fiber filters by a m ultiple sample collce- 

tor． The tneorporated radioactivity was de— 

term ined by liquid seintillation counter． 

Serum lgG levels，PFC counts，and lym pho— 

cyte proliferation induced by Con A or LPS in 

Sl80一bearing mice were lower than those of 

normal mice(Tab 4)． ABP 50 mg·kg ip or 

250 rag．kg～ ig enhanced these depressed im— 

m une parameters toward norreal range values· 

ABP exhibited an optimal dosage (ip 50 mg 

·kg一 ，ig 250 mg·kg )on antitumor and im— 

munop0tentiating activities(T ab 2--4)． 

Enhance ment of ABP on natural killer 

cell acllvity of Sl$0-bearing mice S 180 cells 

were inoculated on d 0． Beginning on d 1， 

ABP was injected ip into ICR mice at 50 and 

100 mg·kg～ for 7 d． On d 8，the spleen was 

excised． Splenocyte suspensions were pre— 

pared at 2× 10 viable cells·ml inRPM I16 0 

media， then plated in a flask and allowed to 

adhere for 2 h at 37℃ in 5 CO 2 atmosphere． 

Afcer incubation， the nonadherent cells were 

resuspended at 1× 1旷eeHs·ml一 in RPMl 1640 

medi矗as effectors． YAC— l target cells (1× 

10 cells·ml一 )were labelled with E3H3TdR 

370 kBq ·ml for 2 h at 37℃ and washed 

thrice with RPM I 1640 medium ． Finally，the 

cell concentration was adjusted to l× l0 live 

cells·ml_。． Target cells (0．1 m1)were seed— 

ed to 96一well flat—bottom mJcrotiter plates． 

RPM I 1640 (0．1 m1) media in blank group， 

2．5 Triton X 1OO (O．1 m1)in maximal re一 

1ease group，and 0．1 ml effector cells(ElT= 

100i1)in ABP group were added to each well 

in triplicate． A ftel" in cubation 如 f 7．5 h at 

37℃ in humidified 5 co：atmosphere，the 

culture cells were treated with 0．15 trypsin 
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Dose／ Route 

mg·k8一 ·d一 

X d 

laG／ 

g·L— 

PFC／ 

1 0。cells 

[I|1]Tag uptake 

10一 Xdpm 

Con A 5 g·m l一 LPS 1 0 g·m l 

and 0．0125 DNase for 30 min． Then the 

cells were collected onto glass fiber papers and 

detected by liquid scintillation． Results w ere 

expressed ”： Specific release= (Blank— 

Test)／(Blank— Maximum)× 100 (dpm)． 

The NK cell activity of S180-bearing mice was 

greatly suppressed ． ABP 5 0 and 1 0 0 mg 

·kg ip augmented the suppressed NK activi- 

ty and even exceeded that of the norm al mice 

(Tab 5)． 

Tab 5． Enhancement of lp ABP on natural killer Cell 

activity of Sl$0-bearlng mice- n— l， i士 s． ’P> 

O．05； ．】 <O．05 t堪normal group． ‘P<0．Ol∞ Slg0 

group· 

Dose／ 

ms·kg一 ·d一 × 7d 

Natural killer eel1 

activity／ 

Efleet Ot ABP oR serum tumor nearosis 

factor alpha (TNF—a)production induced by 

LPS in SlgO：bearing mice S1 80 ascites(1× 

100 ce lls per 0．2 m1)were transplanted sc irite 

the right axiila of lCR mice on d 0． ABP was 

injected ip ‘25，50，100 mg·kg )for 7 d． 

BCG as a positive control agent was injected ip 

once (200 mg·kg )on d 1． On d 8，90 min 

after ip of LPS (0．1 mg·kg )，mice were 

exsangujnated． Blood was centrifuged (400 

× 口，l0 min)and TNF—a-containing serum 

collected． Sara were stored at 一 2O℃ until 

use． The levels of serum TNF— were detar- 

mined by cytotoxic assay against L匏 9 ceils as 

described previously ． L929 cells (5× 10 

celts／100 at)Were seeded into the flat-bottom 

96一well microtiter plates and inct,bated 24 h at 

37℃ In 5 CO 2 atmosphere． Culture medi- 

um was remeyed and 10O ul of TNF—qcontain— 

ing serum were added to each wel1． RPM  l 

1 640 medium (100 I)containing actinomycin 

D was added to each well yielding a final con- 

centration of 1 rig~ml_。． Plates were reincu- 

bated for 20 h， medium remeyed and eelIs 

stained with 0．5 crystal violet (containing 

3．2 formaldehyde isotonic solution)for 1 5 

m in． Plates were rinsed and drled． The 

residue was dissolved in 47．5 alcohol(100 

．1／wel1)and was measured at 490 nm on 

ELlSA autoreader． TN F—d act i,dty was  cal- 

culated： Cytotoxicity (̂ ． 一 t̂-I)／ 

A啪 × 100 ． The ability of TNF- produc- 

tion of Slg0-bearing mice was stronger than 

that of normal mice I and that ABP 5O mg 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


· 560· BIBLID t ISSN 0253—9759 中田 砖理 报 Acea P 洲 d∞ 甜 f咖 8⋯  1993 Nav，“ tg) 

· kg一 ip increased the production of serum 

TN F一Ⅱ in tumor—bearing m ice． which was as 

strong as the potent m acrophage stim ulatant 

BCG ，but ABP 25 and 100 mg·kg一 ip had 

less effect 0n TN F一Ⅱ production in tumor— 

bearing m ice． 

Tab 9·Effect of ip ABP oll serum lumor necrosls tee— 

for alpha (TNF-ct)production of SI88-bearing mice． 

n一 3， i± s． 。P< O．95 normal group． ‘P 

> O．95· ’P< 9·Oi SI B0 group 

Normai 

S180 

S180+ABP 

S180+ABP 

S180+ABP 

S180+BCG 

NS× 7 

NS× 7 

25× 7 

50× 7 

100× 7 

200× 1 

7．2土 3．9 

16．4土 2．6 

l6．9土 1． 

25．6土 2．6‘ 

22．1土 4． 

29．2土 4．2‘ 

DlSCUS oN 

T he present study dem onstrated that 

ABP inhibited the growth of S18O tumor in 

mice— and that A BP prolonged the survival 

tim e of EC—bearing m ice． Imm uno—responses 

such as PFC counts， serum total IgG con— 

tents，lym phocyte proliferation induced by mi— 

togcns and NK cell activity of S 180一bearing 

m ice w ere much lower than those of normal 

m ice Pre~ous reports[。- ∞ also show ed that 

both sonspecific and specific im m use functlons 

of tumor。bearing m ice were depressed 

m arkedly． In additinn，our results jndicated 

that serum TN F—ft production induced by LPS 

In Sl8O—bearing mice was significantly high as 

com pared with normal m ice． T his finding 

was coincident w ith previous studyel1)． 

ABP alone did not affect the[。H]TdR 
uptake by S180 cells tn vitro suggesting that 

the antitumor action of A BP w as not a direct 

cytotoxic effect． ABP ip or ig prom oted the 

hum ora1 and cellular im m use responses and 

enhanced the tumor related N K activitY and 

TN F—a production which revealed that ABP 

am eliorated host jm munologica1 deferise func— 

tions of tumor—bearing m ice． A BP also aug— 

m ented the cytotoxicity of peritoneal 

macrophages against S 180 cells “ 。． 

Taking all these together，it is considered that 

the antitumor activity of A BP may be due to 

potentiating the host im m une defense m echa— 

nisms and that it may becom e a hopeful BRM 

in cancer im m unotherapy · 

N ot the whole large m olecule of polysac— 

charides was necessary for its biologica l activi— 

ties． Goldm an~ inferred that more than one 

bin—active centers might exist in molecule of 

polysaccharides． ABP prodded a good clue 

for studying the struture—activity relationships 

of polysaccharides． 
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精要 牛膝多塘(ABP)50 mg·ks ip或250 mg·kg 

ig显著抑制小鼠移植性肉瘤S180生长．提高荷瘤小鼠 

低下的血清 IgG含量和抗体形成细胞数量及脾淋巴细 

胞增殖反应． ABP ip还提高荷瘤鼠NK细胞活性及 

LPS诱生的血清TNF—a产生．ABP 50—800 ps·ml 

体外对 S180细胞无直接细胞毒作用，但能增强M中对 

S180的杀伤作用． 提示ABP抗肿瘤作用与其增强宿 

主免疫功能有关． 

关-调 {曼I 垡 抗体形成细胞I免疫球蛋白G 
淋巴细胞转化I自然杀伤 魄 f肿瘤坏死因子 
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Synergistic effect of oridonin and cisplatin on cytotoxiclty and 

DNA cross-link against m ouse sarcoma SI80 cells in culture 

GAG 动 i—Gang，YE Qi—Xia，ZHANG Tan—Mn 

(Dep artment P harmacotog~， e— 蛐 In~itute Medical 8c ces，Zhen9’Zkou 450052，C~ina) 

ABSTR^CT oridonin (ori)虹 an active principle iso— 

lated 打om 丹abd口 4 cube#tens． The cytotoxic effe~ of 

the combination of 0ri and cisplatin was tested by 

MTT [3一(4，5-dimethylthi~zol一2一y1)-2，5-diphenyl te— 

trazolinim bromidej colorimetric assay· ICs0 of cis— 

platin to cultured S180 cells in 24 h was 9．38 p暮· 

ml一 ． W hen the cells were treared With ctsplatin plus 

Ori O．5 and l pg·ml一 ， the IC5口were l，3．4 and I／S． 

7，respectively，of that with cisplatin alone- M odified 

alkaline elution was  used to detect the DNA inter． 

strand CROSS-link and DNA—protein CrOSSLIink in SIB0 

cells induced by the 2 drugs· A greater am ount of 

Received 1992—07—31 Accepted 】995—06—50 

DNA CROSS-1ink was  detected when the ce Ib were 

treated with cisplatin plus Ori than with c D tin alone 

(P< 0．05)． After Iy~IS by proteinas e K ，a reduction 

in DN A cross—lin k was s(~erl，which sugge~tted  that the 

drugs could produce both kinds of DNA croas-link· 

K EY W ORDS clsplatin} oridonin f drug com b~a- 

tlons I cytotoxins I DNA I cross-linkin g reagents 

Oridonin (Ori)is a diterpenoid compound 

isolated from Rabdo~a~bescese(hems[)． It 

has been used alone or in COil]bination w ith 

other drugs to treat hum an cancers，especially 
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