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O]dfieMⅡI， Penetration of~COlllblilaRlintetl~6n-0 关键词 墅垫基 董萤；孝l糖!．肽；中部F丘脑； 
。 cere~ inal fluid 自细胞介素 ；镇痛 云芝 麓 

GD， “ ，m YM。 。∞  目的
： 研究 白细胞介素．2Eff (1L．2)和下 丘脑内侧基 ects of Corb~／m ver~

．vdor删 vs cI- i~afides咖 electric H ⋯  ⋯ ⋯ ⋯ ⋯  ’ 、⋯ 。 ’ ‘。⋯ ⋯ ”⋯  

uctivilv ofmedi~ hypothalamus and∞irarr~nefuJ1ctionin rats 底部(MBH)在云芝糖肽(PsP)引起镇痛中的作用． 

一

1。 枷  ； 27卜 方法：采用脑室注射或腹腔洼射的方法给 IL_2抗 

／ ⋯ ⋯ ⋯ ⋯ ⋯ 一 -⋯， 血清．采用电解法损毁MBH．结果：连续6日ig 白细胞介素‘2参与云芝糖肽引起的镇痛作用 ： 
高大 的 磊； 引 的 

， 张惠琴，殷伟平，曼竖 ：张
．  ： 。 ．

嘶叫阈- PSP引起 的这种 镇痛作用能被 icv IL-2 

顾振纶4，钱忠明j，邓拍澧 RJ 7 77 抗血清所翻转，但ip没有作用． 电解损毁MBH 
(苏州医学院神经生物学研究室， 免疫研究室， 药理学 后，该镇痛作用消失． 结论：PSP能激活 IL-2，后 

教研室，苏州215007，中国； 香港理工大学应用生物学 者进入脑内作用于 M旧H的 lL-2受体而发挥镇痛 

及化学科技系．九龙，香港。中国) 作用． 
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Effects of indametacin on joint damage in rat and rabbit 

W ANG Bin ，YAO Yu-You．CHEN Min．Zhu 

(Institute ofClim'cal Pharmacology，Anlmi Metrical University，Hefei230032，ĉ ) 

Ⅺ WORDS ．珊h 血目dn；删 uvaⅡt arthritis； 
int~leukin-1； 璀州 al m 曲m∞ ； Int~eoglyr．ans； 

啦肿id．腿 ；lipot~lysacchaddes 

Am ：To蛐 雠 ef岛吣 of indamc~dn(h )ou 

i0im damages． 劓匝 H0DS： ．n volume of 

肿niI teI1 hind paw and iat~~eukin-1 (Ⅱ，1) 

pl~ ofl fix~n pel如)neal m Ioplla窖es and articular 

∞vioc es induc~l b tipopo~ ,／drag 

assayed in adjuv=nt arthritis (AA ) rats． 

Meammmaeats of syl~ al fibmNast ptolifexafive 

reslXmS~ and Dte0 syn蛐 of ca~lage fix~n 

rabbits ,／drag used． RESUU ： Tbe se∞ndarv 

inflawanatnryI薯日：ti舶 sinAA rats on d18．21．and24 

珥 ssed by ig Ind 2 nag’kg 。d 衙 9 d． 
Ind pl0I咖 酣 R．-1 0血咖 fix~n bothmac加d1 【cs 

and 町Indvi0cy嘧 in AA rats． Ind 10
,umol·L一 

enhant'~dthe啪 吐盘 撕册 of rabbit$]rtlovi~ fibmblasts 

and鲫pl艉ssed the pco~eoglyc．m syn蛐 of atticulax 

~a~ lage in response to Ⅱ，l vitro． 

CONCLUSION：lnd is unfavorable to the R税 ir of 

PtI-86-551·2Bl枷 ．“‘2055 Fax 86-551-281~965
．  

删 1~ 5-12—25 AO。eD删 199Ⅲ ·∞  

Rheumatoid ardmtis (RA ) is a chronic 

autohnmuae disease cIIaracterized by {oint swelling． 

synovial inflammation． and cartilage destructionL 。 ． 

Adjuvam a~hrifis{AA) in tat is an experimental 

imm．nop~hy model that is thought to share many 

features of RA． Indometacin {Ind ) is one of 

nonstemidal anti-infla~nmatory agents that disrupts the 

biosynthesis of prostaglandins(PG)by inhibiting both 

cyclooxygenase-1 (C0x-1)and C0x-2．thus，may 

relieve the symlXoms of arthritis and be a~companied 

by gastrointesfional Ⅻd renal toxicity ’ ． But its 

effect on destructive process ofthe synovialiohatis not 

fully mMersttx~1． Here we observed the influence of 

lnd olljoitit damage i11 AA rats and on mbbit synovial 

fibrobtast ptolifcrtion Ⅻd cartilage pmax~glycan 

synthesis in response to human recombinant in~deukin． 

1口(hrm-~) vitro． 

AII．珊柚Js wis【ar rab (2 

dcarI舯 de， 陆№ № 03) 

3-momh ，161± 17 g． 

we provided b the Animal 
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Center of Anhui Ir~tilut~ of M edical Sciences Inbred strain 

C57 BU 6 m (6— 8-wk oLd．∞ 4± 1．8 g) 衙  l 

ac-tivity KKsay fe purchased hm  Expertmental 

Animal Center，Chinese Academy of Sciences New Zealand 

white rabbi~s(0 6—2 0 kgj were provided by the Animal 

Cellter of Anhui Me血 al Uruversib, 

D兀jg and reaI Ind was purchased from shaf 

No 12 Pharmac~fical Fact~ 1． Bacittus Catmette-Gu~rin 

(BCG)was provided bv Natioaal In~tute f曲 山e Control of 

Pharmaceutical and Biological Pr0d ，Beijing hdL-l0 Wag 

provided by Biotin Bionm~cine Co，8eijing． Lipopolysac— 

charities(LeS)and~ enase(typeⅡ)were purchasedfrwa 

Sigma Co， d1adex G-25 medium w酗 purch~,ed frwa 

Haarmacia Co． RP̂皿．1640 medium and Dtllbecco+s modified 

Eagk’s me．urn(DMIM )were l~rchasea from Gibco Co， All 

RPMI．164o and DM日 media were supplercem~ 州 th }Ⅱ三PES 

IRfffel- 10 mmd 、L一 ， L．dulamll~ 2 TTu ‘ L ， 2· 

raercaptoealand -50 ulT ‘L ’． benzylpenicillin so~lml 100 

kU’L ’． sWeptomycin lo0 rag ’L一 ． and l0 ％ r~m-bom 

bovine serum and were adjusted to p}I 7 2 【 HJThy~diBe 

(TdR)and SO4 welB曲 Chinese Academy of 

Atomic Eaergy Science，Beijing， 

AA induction Ar'duids was induced as previously 

de~rihed_J ． B血 nv． 1ats 、怵 inmmnized by m 

iI1iecfi~ intothel lljndfoot pad with heat-kifled BCG l mg 

Skk~pel3dlXIin 0 l mL脚 n oil Right hind volume was 

deIeITI1iT1ed witI1 aⅡ MK-55O volmne rneler(Murtanachi Kikai 

Co，Japanj oii d 0， 15， l8，21，and 24 before o1"after 

nⅡ za60n． paw volume differelloe between before and 

afterimmtmizafioawas exly~s．sgd asthe paw swel~ng(sec,,,~ary 

inflammation) 

l~o~luctlon 0fIL-1 by peri 衄lm出 Ilag髑 Rat 

D 帕 lavage with cold Hanks’ solution (cakimn and 

ma~ esitan flee)Was collected and ~ peadea in RPMI一1640 

me．tan at a coctcentratioa of 2 x l ceLls·L～ cell 

D口 0Il(1 mL)was seeded on 24_well culane plate． Afar 

incubation at 37℃ in柚 atmos~ere of 5％ C and 95％ air 

for2h．ilo／aadherellt cellswe retr~ved by gentlywashingtwice 

with wflgm RPM 】．1640 me． tan resultant celLs 呲  

唧 ∞m macT。pI】ages T0 monolayer cells，RPMI一1640 

me~um and (5 mg·L )were addedto each well cfinal 

voLume was l mL，wë )． 1 n the plate incubated at 

37℃ ln a 5 ％ 0 a~ phere f0r 48 h． sIlpema 啦 

啪 stored at一曲 ℃ u l assayf0rIL l activity 

Synovioe~e culture PlimmT cultures of rat 

synoviocytes were ew．ablid~d Sv【● I皿 frDm rat kibes was 

excised and disDe witII sequemi i删 bations of collagenase 

and trypsan Synow~ytes weI msD 删 in DMEM medhu／t 

at a cd『●cen 哪 of 1 x l09 cells-L。 The ∞Il sttspension 

(0 5mLj and c5 rag·L-。)were addedto 24-well culture 

plate( voltmm was1mL／wel1)． Afarincubati~l at37℃ 

in a 5％ O。2日咖：s曲 f：妇 48 h，all the supematants 

containing IL-1 we stored as above 

I【 assay l l activity w嘏 ine&~ured by thyrn~yte 

proliferation ass町 [ IG 1 activity in supemata~s 

expressed as Bq of： H]TdRincorporated byl x106thymocytes 

at l：80 di]utJon 

岛m fibroblast proliferation ass日y Syno~ium 

from mbbit krlees was excised Fibre~l&st line was derived by 

explant culture of tissue fragr~ta Cells we ttsed at their 

3rd p~ age Fibr~Lasts wei'~ resu~ in RPMl_1640 
me~Rn2 at a coricenwafion of 5 x 10’cells·L-。． cë  

suspension (0 l mL1 was added to 96-well micr~iter plate 

FoLlowing arI overnight cultt~ D 0d to facilitate ceLl a~fllcrcnoe， 

RPlMl_1640． U，l or／and Ind addedto each wë 

cultureswere i 眩l at 37℃ in a 5％ O。2 a砸隅 

f 48 h． 1 Hl恤 l8 5 kBq／v,~cll w&g added 6 h beforethe 

tennim~on of Incubation． celk 呲 them enzymatically 

detacbed(0．o5％ trypsin一0 02％ 0detk add．at 25℃ 妇 l0 

rain ) and harvested 【m吣 ty~ 69 gL~ss fiher filters 

radioactivity wfl6 determined by FJ-2107 liquid scir．d̈ atioll 

coutrttef(Xi—arI№ 黜 Factot~， China) resullx 啪  

expressed as n 锄 s of Ba of triplicate veils 

Measur~allont ot proteoglyean synthesis Articular 

cartilages ofthe knee and shoalderjoints i11 rabbits re excised 

by sterile dissecfi~ Pooled cartilage was ctltirito l-mⅡ bi 

and 30—40mg perweLL were placedin 24一v,~ll pI tIIlmL 
0fD删 raedium． cula~e．s呲 then in b删 in the 

preser,oc or absence of hd]--L~0r，andM 砒 37℃ 'm a 5％ 

O。2．眦ubä for 16 h P| ycan synlhesis was measmed 

by the in 0r鲥 on of N in glycosaminoglycan 

chai~t 。 ． results expre asBq per g ca~lage．  

Statistical analysis AIl values re exptessolt as ± 

and c0r wi|I1， 

Secondary inflammation and Ⅱ 1 produc． 

tionfirom peritonealnmcroplm_ges and articular 

synoviocytesinduced by LPS in AA rats Rats 

were immunized on d 0 by in廿= e唧 Ial i ection of 

adjuvant to the left hind paw，which resulted in a 

gradualincreasein volume ofthe right paw(seconda-y 

lesion)． Arthritie animals on d 15 wci'e divideal 

randomly into AA and lnd groups． Ind 2 

mg’kg ‘d m given intragastrieally(ig)from d 

l5协 d 23． 1nd suppressed the secondary inflanuna- 

tion in AA rats Oll d 18，21，ard 24． IL-1 acfivity 

m smeasured on d 24． Compared to normal c~atro1． 

Ⅱ，l production from peritoneal macrophages and 

articular synoviocytes induced by LPS 5 mg·L in 

AA tatswasmarkedly enhanced Therewas a positive 

correlation between IL-1 activity of macmphages and 
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paw volume differelK~ (Y=0．0027X 一0．7442．r= 

0．953．P<0．05)or lL_1 activity of synoviocytes and 

paw volume difiefence(Y=0．O015X一0．3181，r= 

0．977．P (0 05)． had promoted IL_1 prnduea~ 

from both macrophages and synoviocyms in AA rats 

(Tab1)． 

Tab 1． Effects 0f II-d 2 mg·l【g‘ ·d一 x 9 d ∞ 

secondatr iIlnmm∞吐m taxi∞ hzterkmkha-1 (II，1) 

l~ ducli(m famm peat~ es1 n日nDplmg taxi arliodar 

句m孵i0cy 酷 induced by LPS 5 mg·L‘ jII a‘啦舢 t 

arthtids cAA 】 rats． ± s． <0．01 n删m_l 

ctmtzd l <0．惦 ．rp <0．01 从 conmal 

Prol~m-ation of rabbit synovial fibroblasts 

and proteoOycan synthesis of a dlage in 

response to lulL-111 Synovial fibroblasts were 

culturedwith hrlL-1B10 kU·L-。or／andInd10山n01· 

LI1 for 48 h． 耵 proI[feralion of fibroblasts i11 

response t0 hrS．-18 was much greater than 血at of 

contro1． When bo th hrlL-113 and Ind were added to 

the cultures，the pmliferation  was enhanced． Addition 

of hrn--1B 30 kU·LI1 to cartilage culumes provoked a 

68．1 ％ rcducfion of曲S incorporation ． Treatment of 

cartilage bits with hrlL-l臼an d Ind resulted in a rllote 

reduction in proteo#ycan synthc~s． which was 

l4．4％ 0f S incorporation of control(1l曲 2)． 

DISCUSS10N 

Incre,asin~ evidence implicates 1 l in the 

pathophysiology of RA ． Our present results 

demonstrated that l produc tion from peritoneal 

macrophages and articular synoviocytes induced by U 

in AA rats was higher than that of nol'l~ control_ 

Linear regression  analys~ showed the positive 

correlation  beAweci1Ⅱ l productionsfrom macmphages 

and synoviocytes and paw volume diffetence， 

suggesting that IL-1 may be involved in bo th 

Tab2． Effects oflnd 10 itmal·L‘ m  pr0li妇 H of 

rabbit ∞viaI fibroblasis induced by hrK-lJ~c10 

kU-L )and∞ s lpre 佣 of皤IrIilage 叫目堆 

synthesismed~ted hrK-11~c30 kU·L一 ) 咖 ． 

霉± ． 甲 <0．01 e,mf~ro1． 甲 ‘0．惦 hrg．-lp． 

inflammatory reac oIl and pathological lesion of joint． 

Treatment with Ind inhibited the inflammatory 

re．ac~ons， but further promoted IL-1 secretion by 

nmca'cpKages and synoviocytes in AA rats． 耵 

effects of had on  the above may appear to co nfli~， 

bccallsc the celluar and molecular basis of the 

inflammatory processisco mplexandmultifactoria1． It 

is well accepted that PGE2 could cause vasodilation， 

increase vascular permeability， and lead to cven toal 

edema at inflammatory sites． Ⅱ，l may promote 

several types of cells including macrophages， 

synoviocyms，and cbo ndmcytesto secret PG ，which 

in turn．down-regulates 1 1 and 0tl1er inflammatory 

mediator production st9,10 
． Bec棚Jse of inhibiting 

P( synthesis， had could not on ly suppress 

inflammatory r(~ ollse ，but also abolish P( negtive 

feedback effect oll1 1．thus．resun in large anaounts 

0f1 l release． 

Ie hypcrpmlifemtion  of synovial fibroblasts． 

which co mprise the charac~etistic pannus of RA． is 

thought协 be a key factor in the invasion of the{oint 

spaces， resulting in destruction of cartilage and 

subcbondral boneLllJ． We observed the influence of 

Ind in vitro on the pi'oliferation  of rabbit syn ovial 

fibagolast and on the suppression  of cartilage ma trix 

synthesismediated by IL-1． Ie reSUIts showed that 

had promoted the ina ase of fibmblast proliferation and 

suppression of ma trix proteoglycan syn thesis in 

respo nse to 1 1 These in vitro studies er 

con fimlnd ／n v／vo studies that Ind exacerbated 

destructive ptll3o~ss of the synovial ioint． 

Th oughitisan effectiveanti·inflammatory agent， 

Ind is deleterion s协 gastmintestinul and renalfunctions  

as well asthe rE：口air ofjoint damage． These effects of 
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Ind limit its usefulness in RA and other inflammatory CM，C'hen T at Intededdn’l0 induces cytosoljc口 甲l I p 

joint diSeases． al1d 嗍  H synth~e m咖 y呻 n I咄 ： 

evidencefortheirto]esinthe production of prosta#mdin 
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目的：研究吲哚美辛(Ind)对关节损伤的影响． 方 

法：检测佐剂-性关节炎大鼠(AA)非致炎侧后足爪 

容积，LPS诱导腹腔巨噬细胞和关节滑膜细胞产 

生白细胞 介素一1(IL-1)，以及兔滑膜成纤维细胞 

增殖反应和软骨蛋白多糖 的合成 ． 结果：lnd 2 

mg‘kg。。‘d～ ig 9 d，可抑制 AA大鼠 d18，d 21， 

和 d 24继发炎症反直，但促进巨噬细胞和滑膜细 

胞分泌 IL1． IrId 10 wmol·L。。体外分别促进 m．1 

诱导兔滑膜成纤维细胞增殖反应以及抑制关节软 

骨蛋白多糖台成 结论：had不利 于关节损伤的 

修复． 

《中国药理学报》热忱感谢 

以下单位和个人给予的大力支持! 

香港百草堂有限公司 周文轩 董事长 

郭次仪 总经理 

上海大众医药科技服务公 司 苏定冯 总经理 

成都地奥制药公 司 李怕刚 总经理 

广州奇星药业有限公司 

上海延安制药， 

中国台湾 中国医药学院 林昭庚 教授 

重庆第三军医大学 胡友梅 教授 

苏州医学院 顾振纶 教授 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

