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胞增殖法和 Bg细 胞增殖 MTT法测定 lL．1和 IL·6 

活性 结果：苦参碱 c125—500 mg'L_。)以剂量 

依赖方式显著抑制 Con A及脂多糖 c LPS)诱导的 

小鼠脾细胞增殖以及 LPS诱导的小鼠腹腔巨噬细 

胞释放 lL．1和 IL．6 结论 ：苦参碱抑制体~1wJx．鼠 

脾细胞增殖及巨噬细胞分泌 lL 1和 IL．6 
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Inhibitory effect of quercetin on tumor necrosis factor and interleukin-lp 
pro-osteoclastic activities 
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KEY W ORDS quercetin 

interleukin．1；esteoblasts； 

tumor necrosis factor： 

cultured cells 

AIM ：To study lhe effects of quercetIn on tumor 

necrosis fantor(TNF)and interleukin-1D (1L．1D) 

pro-osteoelastie activities． METItODS：j H】TdR 

uptake by os teoblasts was used lo measure cell 

proliferation， micros pectrophotometer for cellular 

AlP activity usirig p-nitrophenyl phosphate as 

enzyme substrate， and radioimmunoassay for 

D ros taglandin E2 RESULTS：QuercelIn 5— 40 

um0卜L_。reduced the inhibition of eell prolIferatien 

and AIP activity induced by TNF or lL一1B in a 

manner PGE2 p roduc- 

tion stimulated  by either cytokine s was also 

red uced by quercetin at 20 and 40 pmol·L～ ． 

CONCLUSION： quercetin exerted a marked 

inhibitory effect on TNF and IL-1 activities，related  

to lheir pro-os teoclastic function 

Cytokines play an important role in the bone 

resorption associated whh inflammatory diseases 

Tumor necrosis factor(TNF) and interleukin一1 

(II，1)elicited similar responses in a variety of cell 

type~ including stimulating osteoclastic bone 

resorption and inhibiting osteoblastic bone formation 

n 口 f， and in ire L Fur【herrm re， the 

elevated Ievels of TNF and IL一1 have been detec ted 
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in the synovia1 fluids from the patients with 

inflammatory diseases 61 Quercetin inhibited 

TNF and IL-1 production in vitro and in vivo LTI 

This paper was to exam ine the effect of quercetin on 

TNF and IL 1 activities． rclated to their pro- 

asteoclastic function． 

M ATERIALS AND M ETHoDS 

Reagents Recombinant human TNF and IL lB(specific 

activity 3 X 109 U ，g一 ／ was kindly provided by Y 

Sohmura(Dainippon Pharmaceutlca【c0．Japan)． Minimal 

essentia】mEdium (MEMj岫 purchased from Gri10~o PC,B 

radioimmunoas~y (RIA) kit was obtained from Chniese 

Academy of Medieal Seiences． Quereetin and the remainder 

of the reagentsⅥ e purchased from S~rna(USA)． 

Cell cultivation Osteob[asts prepared from 

neonatal ICR rQollse calvaria (Anima【 Center of this 

University)，by a mndifieation of the method Briefly， 

100 calvariae were d[gg~ted in ksor ale saline containing 

0．2 ％ eo L Lagenase and 0 I trypsin． 丁 e cells wt~re 

centrifnged and incuhated with MEM conraining 10 ％ fetal 

calfserlliil at 37 ℃ in humid eha mber with 5 ％ C( for1 

wk The culture medium was refreshed until ccU 

eonftueneed These cells appeared morphologicatty to be 

~teobtasts which rcsponded to parathyvoid hormone to 

inereas~intracytoplasmie cAM P and expressed [nducihte high 

alkaline phosph tase(nip)activity． 

Cell Ih--oliferatlon The cells wel~e treated with 0 1 ％ 

trypsin for 5 min．then 1 x 10 cetts were placed in 96．weft 

mieroplate~ for 24一b attachment and ii1c21hated witb either 

TNF or IL．1B(100 kU·L )in the pre9印ce or absence of 

quereetin for 48 h． [ H]TdR 7．4 kBq、m  added 8 h before 

termination of culture． The cells were harvested onto glass 

fibers and its[0H]TdR w&s counted in a[iquid sctntillation 
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∞ un ter 

AlP acllhtity Cells(1 x 104／wel1)weYe seeded in 96． 

well micro01at~ for 24 h attachment。 and then ineubated 

with eitherTNF or1L-113(100 kU-L )inthe presence or 

absence of quexcetin to jnduce AIP activity． Aher 

incubation, cell layei~ ㈣ washed twice with phosphate 

buffex saline and solubilized by th e incubation with 10 乩 0f 

0．1％ n iton X—100 in saline． Cellular AIP were determined 

by a modification of method【3J using p-nitrophenyl phosphate 

27 mmol-L with monoethaaolamln~0．1 moI_L一 (pH 

10．5)as substrates． In hrief．the sub~trate(100 L)was 

added  to the resu[tant cell lysates，which was then incuba ted 

st 37 ℃ for 30 rain． The reaction was stopped by adding 

100 L NaoH 1mol·L andthe absorbance at 410 nra was 

mea蛐r in a microplate reader “g P—nitrophenol 8s a 

stsndard refe[~2"1ce． AIP activity was expressed as the units 

(pmo[-min bv 1×10‘cells) 

Measurement of pmstaglandtn E2 Cells(5 x 10‘)in 

0．5 mL medium was placedin eachwell and allowed  24 hfor 

*tttschmenh and then  0．5 mL of medium with appropriate 

~tgen twas placed in each weu After 48·h incuba tion．the 

supernatsnt was adjusted to pH 3．5． and extracted with 

ethylacetate twice． The organic was evaporated  and the 

t~esixiue was reconstituted  with 0．2 mL of RIA 88舰v hu((er． 

The PGE2 content was tested in the RIA 日舄ay using 

antiserum toPG ． PG contentwas expressed aspg／w~ 

$tatl~Jcs Ststi~ical analyses were carried out using f 

vest． 

RESUL 

0．05) TheAlP activitywasinhibitedbyIL一 on 

d 6 of the culture． Quercetin 5—46 vmol·L 

reduced the inhibition of Alp activity induced by 

either TNF or I L-1B concentration-dependently 

(Tab 2) 

Tab 2． Effects of quercetin oll q 血Ie— induced alkaline 

ph∞ph&lase(AlP)activity mnrine calvm-ial osteolflastlc 

cells- 3 homogenates (each w pooled from 100 

calvartae)．j± ．‘P>0．05． P<0．05．tP<0．01 砧 

contro1． P < 0．01 medlnm ． 

Control 

l0 

20 

40 

1 371±51 

1 305±52 

1 273±68 

1 238±96 

1 3461 73 

637±46 1 696=83 

841±9201 721±64 

1 075±89 1 689±78。 

1 277±58 1 763±98‘ 

1 322±66 1 745±95‘ 

1 169±57‘ 

1 272± 43‘ 

1 362±95 

1 447±7l 

1 544± 58 

， Cells were treated for 2 or 6 d-respectively
． 

PG production PGE2 production was 

increased about 3．0foIds and 3．5foldsbyTNF an d 

I5113 respectively，compared with baseline values 

(256± 28 pg／well， P < 0．01)． Addition of 

quercetin to these cultures had no effects on ha sa1 

production of PGE2，However，quercetin 20 and 46 

vmol‘L-。reduced PGE2 production stimulated  by 

either TNF or IL．1B(Tab 3)． 

Cell proliferation Quercetin 5—46Ⅲm0l·L ‘ 
reduced the inhibiti0n of Dmliferati0n of伪te0blasts 1l曲 3· Ef ts of quercetln on cytokln~-Induced l'Gl~ 

_nduced by TNF。r II=邯in a一一tmti。n． ==：==： 岫mari ne c叫alva rialf osteo。b帅lasc．1tic eel~ ． 
dependent manner(Tab 1)． ·P>0．05，bp<0．0S．cP<0．01 w ∞删

． 

Tab 1· Effe~~ of quercet~m oll cytokine-induced osteoblast 

0~oltferatlon． n = 3 hm egena~ r each was pooled from 

100~alvarla~)．j±j． 

叩 >0．0S，-P<0．05． P<0．01 contro1． 

Quercetin／ 

vmol·L一 

[。H]TdR uptake／dpm 

TNF lL lB 

AlP activity TNF for 2 d decreased AlP 

activity，whereas IL一1B had no effects(Contml， 

1371±51 mU；IL—ll3-treated．1246±87 mU；P> 

D CUSSK， 

／ 

The data in this report demonstrated that 

quer~etin produced a marked inhibitory effect on 

TNF and II，1p activities，AlP activity and PGE2 

production Quercetin inhibited TNF an d IL一1 

production in vitro an d in vivo L ． these indicate 
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that quercetin is a potent modulator of TNF and 

IL·1 The precise mechanism for quercetin 

modulating the responsiveness of osteoblastic cells to 

TNF and IL广1 remains poorly understood Further 

studies are needed． 
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槲皮素对肿瘤坏 死因子和 白细胞介素一l口前破骨 

活性的抑制作用 

张俊平，吴堂明，胡振林，钱定华 

(第二军医大学药学院中西药研究室，上海 200433，中国) 

关键词 斟皮 素：肿瘤坏 死因子：白细胞介素 

成骨细胞 ：细胞培养 

n目的：测试槲皮素对肿瘤坏死因子 (TNF)和白细 

胞介素．1p(IL一1p)两种前破 骨活性 的影响 方 

法：[0H]TdR参人法观察细胞增殖 以对．硝基苯 

酚磷酸酯为底物用微量分光光度法测定细胞内碱 

性磷酸酶 活性 放射 免疫 法测定 前列腺素 

(PGE，) 结果：槲皮素{5—40 pmol·L )以浓度 

依赖方式减少 TNF和 IL一1B对成骨细胞增殖和碱 

性磷酸酶活性的抑制作用，20—40 lam0l·L 时减 

少两种细胞因子刺激成骨细胞产生 PGE， 结论 ： 

斟皮素对 TNF和 IL．1B两种 前破 骨活性有抑制 

作用 
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