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Leflunom ide inhibits cytokine—induced D NA synthesis 

of rabbit synovial cells in culture 

JU D[an—W en． ZHENG Qin—Yue， W ANG Hong—Bin， FANG Jun (Department oy Pharma 

cology，8ohool Pharmacy，,Second M ilitary／M edicat U nive-e~ity，Shang hal 200433，China) 

AB町 RACT The effects of interlcukin一1B 

(IL—IB)，interleukin一6 (IL一6)，tumor necrosis 

factor— (TNFa)and granulocyte—macrophage 

colony—stimulating factor(GM —CSF)on DNA 

synthesis of rabbit synovial cells w ere stud— 

ied． 1L一1B 1000— 10 000 U ·ml_。．IL一6 10 

1000 U ·m1 ．TNFⅡ 0．5— 50 U ·ml一 and 

GM -CSF 1— 100 ng ·ml-1 concentration— 

dependentIy stim ulated DN A synthesis in rab 

bit synovia】 cells in culture． Leflunom ide 

(LFM )and its metabolite A77 1726 elicited an 

inhibitory effect on such cytokine—induced 

DN A synthesis of synov~l celIs． T hese re— 

sults suggested that IL一1B， IL一6， TNF and 

GM —CSF play a key role in the pathogcnes~ of 

rheum atoid arthtitis． Inhibition of cytokine— 

induced P roliferation of synovial cells by LFM 

m ay partially explain its antirheum atic 

activity． 、 

KEY W o RlOS leflunom ide‘ A 77 1726； 

DNA t synovial mem brane； interleuk in一1 t in— 

terleukin一6} tumor necrosis factor j granule— 

cyte—m acrophage； colony-stim ulating factor； 

cytokines j cultured cells 

Interleukin一1 (IL—1) and tumor necrosis 

factor(TNF)are key mediators in the patho— 

genesis of chronic arthritic diseascs． They 

stim ulated D N A synthesis in hum an synovial 

fibroblasts ’ ． Intcrleukin一6 (IL一6) and 

granulocytc——m acrophage colony··stim ulating 

factor (GM —CSF)are also important cytokin~s 

in the inflam m atory respons~[ ． T he pre— 

sent work dealt with effects 0f IL一1， IL一6， 
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T NF ， and GM —CSF on the proliferation of 

cultured rabbit synovial fibroblasts． Lenuno— 

mide (LFM )．N 一(4-trifluoro—methylphenIy1)一 

5一methylisoxaz0I_4一carboxam ide， is very ef— 

fective in preventing and curing several arth ri— 

tis m odels and autoim m une diseases J． 

Syaovial cell proliferation is one of the earliest 

histologic alternations jn rheum atold arthri— 

tis【 ． W e speculated that the antirheumatic 

effects of LFM and its metabolitc A 77 1726 

(A77)，traas-2一cyano一3一hyd roxy—N 一(4-t riflu— 

ore—methylpheny1)一2-butenamide，may be as— 

sociated with the_t inhibition on the prolifera— 

tion of synoviaI ceils． Effects of LFM and 

A77 o1'1 cytokine—induce d DNA synthesis in 

synovial cells w ere also studied． 
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M ATERlALS AND M ETHoDS 

Regents and drugs M inim um essential medium 

(MEM)was purchased from Sigma． [ H]TdR (814 

TBq‘m ol ) ws．s obtained from Shanghai Institute of 

Nuclear Research，Chiflese Academy of Sconces． Re— 

combinant human lL—lB hHu_IL—lB)，rHu—lL一6，and 

rHu—GM —CSF were kin d giRs from Steven GILLIS ． 

Immunex Rese&rch and Development Corporat[on， 

USA ． RHu—TN Fa was provided by Dr Y Sohmura， 

Dainipport Pharm aceutical Co，Japan． LFM  and A 77 

were generously provided by Dr Gert GASPRITZ． 

Hoechst Aktiengesellschar W erk．Kalle—Albert．Ger— 

many· Fetal calf serum (FCS)was supplied  by De— 

partmeat of Pathology'Second M ilitary M ed ieal U hi- 

verstty，Shanghai． 
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Cultivation of rabbit synovlal cells Synovial 

mem brahe was obtained aseptically from the knee joint 

cavities of normal adult New Zealand rabbits- The 

tissue was cut into pieces and the inner side was stuck 

on the nask wal1． The cultivation wE cⅡrried out at 

37 ℃ ．盯5 CO}+ 95 air． The cells were subcul— 

tured after 1 wk when the flask was covered with cells 

and maintained in M EM  

FCS ·penicillin lO0 U ’m l 

·ml一 at 37 rC ． 

Tab 1． Etleers of interleukln—lB (IL—lB)， Inter— 

teukin-$ (IL—B)，tumor necr~ Is factor a (TNFn)， 

and granutocyte—maerophage colony-stimulating facto~ 

(GM —CSF 0n DNA synthesis of rabbit syn ovlal cells 

In culture． n— g samples，i土 ＆ ‘P> 0．05， 。P< 

0．05， K O．01∞ eontro1． 

supplemented with 10 Cytokines 

，and streptomycin 1O0 g 

M easurement of DNA Syn th~ W hen the 

ceJb grew to conglom erate they were trypsin ized and 

deposited on a 96一well micro-tissue culture plate 

(NUNCLON ，Denmark)at a density of 20 000 cells／ 

wel1． The cells were allowed to adhere for 2{ h． 

The medium was replaced by M EM supplem ented with 

10 FCS and antiblotics． IL—l0，lL一6t TNFa，GM — 

CSF，LFM，and A77 togethe r with[ H]TdR 1850 

Bq／wel1．were added． The ceJk were incubated at 37 

℃ for 24 h． The incorporation ot[ H dR was de— 

termined by scimillation counter(Xi-an 2105，China) 

SlatI3tlcs Each experiment was done 3 times and 

data from a representatJve experiment wege presentad  

Difference s were evaluated by test- 

RESULTS 

Stim lalation of DNA synthesis by cy- 

tokines A 24一h treatm ent of confllaent m ono— 

layers of synovial cells w ith various concentra— 

tions of cytokines resulted in a eoncentration 

dependent increase in H3TdR incorporation- 
The maxim al increase was obtained with IL一6 

1000 U ·m l_。，TN Fq 50 U ·ml_。， and GM — 

CSF 100 ng·ml—i． The effects of IL-1日 on 

DN A synthesis appeared to be the weakest 

(Tab 1)． 

Inhibitlon 0l LFM and A 77 on cytokine- 

indlaced DNA synthesis Both LFM  and its 

m etabolite A 77 exhibited inhibitory effects on 

the DN A synthesis of synovial cells induced 

by IL·1日 i000 U ·ml_。，IL一6 l00 U ·ml ， 

TN Fq 5 U ·ml一‘and GM —CSF 10 ng ·ml一 ． 

T he irthibition w as concentration-dependent， 

being m ost effective at 10 umol·L一 of either 

LFM or A77 (Tab 2)． 

[ H]TdR 

incorporation／dpm 

DISCUSSIo N 

T he hyper’ proliferation of synovial fi- 

btoblasts js thought to be a key m anifestation 

in the pathology of rheum atoid arthritis∽ ． 

IL一1 and TN F，2 im portant inflare matorY m e— 

diators·were reported tO be capable of sfim u— 

lating the hum an synod al cell proIiferation， 

arachidonic acid release and phospholipid 

metabolism ． Slim ulated by IL一1 and TN F， 

synod al cells can produce GM —CSF and IL一 

6 ． T his paper provides evidences that IL— 

I．TNF ．IL一6 and GM —CSF significa ntly stint— 

ulated proliferation of rabbit synodal cells in 

culture． 0 far dota indiCated that these cy— 

tokine—fibroblast interaction may play a role in 

the developm ent of proliferation lesion of 

rhelam atold arthritis． 

The results Presented herein also demoll— 

Strated the abilily of LFM and its main 
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Tab 2． [nb|b|tory effects of ieflunomlde and A77 |729 on fhe DNA synthesis of rabbit syn ovtal cells In culture — 

duced by1L—tp．IL一9，TNFa，andGM ~CSF． n=5 samples，i土& ‘P> 0·95· P< 0·95· P< 0·OI嘴 control 

m etabolite A 77 1726 in inhibiting the cy— 

tokine—induced rabbit synovial cell DNA syn— 

thesis． LFM  is a novel anti—phlogistic and im — 

m unom oadulaing agent that has been show n to 

be efficaclous in the treatm ent of im m uno—ad—- 

juvant arthritis in rats，progressive polyarthri— 

tis in m ice and rheum atoid arthritis in hu— 

m ans c5．63 From the data review ed by Bartlett 

RR e al· this drug possesses properties that 

separate jt from presently know n agents used 

to com bat such diseases C1O3 Inhibition of syn— 

ovial cell proliferation by LFM  and A 77 m ight 

partially explain its unique anti—phlogistic 

activitY． 
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来氟米特抑制细胞肚诱导 
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New York ：EIse er 

的兔滑膜细胞 
脱氧核糖核酸合成 

L 麟  页) ． j ；．2 

维普资讯

 http://www.cqvip.com 

http://www.cqvip.com


·236· BIBLID：ISSN 0253—9756 Acta Pharmacolosiea Smica 中国卉理 学报 1994 May F IS(3) 

! ，奎篮童，王洪斌，方 军 (第二军医大 
学药学院药理教研室 ．上海200433，中国) 

摘要 重组 人 IL 1日在l000—10 000 U·ml ， 

IL一6在 10-- 1000U·ml～ ，TNFd在O．5— 50u 

·ml一 ，GM—CSF在 l一1000 ng·ml 范 围内对 

培养的兔滑膜细胞 DNA合成呈浓度依赖性刺 

激作用、 来氟米特及其代谢产物 A77 1726对 

此 有明显抑制作 用． 提 示 IL-1，IL一6，TNF 

和 GM—CSF在关节炎的发病中有重要地位，来 

氟米特抑制滑膜细胞增殖可能与其特异性的抗 

炎作用有关． 

关键词 亟鲞缝 A 77 1 726 堕氧壤糖核酸； 
滑膜t白细胞介素一1}自细胞介素-6}肿瘤坏死 
’_ _ _ ● 一  

因子 ；粒 细胞一巨噬细舵壤 落刺激 因子；细胞 

肽 }培 养的细胞 
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Effects of cyproheptadine on TXB，and 6-keto-PGFla plasma levels in 

rabbits with hem orrhagic shock 

ZHANG Qing—Zhu，W ANG Qing，ZHANG Chun—Fen，LING Xiu—Zhen，LIU W en—Yan ，J1N 

Li-Ying 佃 epaytment P harmacology， D ep artment P hy~olog#，Ji~ning Medical College， 

Jt-n 272I13，China) 

AB盯 RACT Profound hem orrhagic shock 

was produced in 26 rabbits by exsangujnati0n 

"ia carotid artery until b1ood pressure (BP)= 

5、3 kPa (40 mmHg)for a period of 90 min． 

Rabbits were equally divided into a cyprohep— 

tadine (Cyp) treated group and a．control 

group． The blood samples before and 90 ra in 

after shock and 30 ra in after liquid and blood 

infusion and administering Cyp (10 mg·kg ) 

were collected ffom the carotid artery． W ith 

radioim m unoassay， we measured the throm- 

boxane B 【TXB 2)and 6-ket0pr0stagIandin F1 

(6-keto—PGFl )contents in plasma． The re— 

suits indicated that the TX B2 and 6-keto— 

PGF】 levels during shock (1024土 924，30土 

32)and after liquid and blood infusion(990土 

943，6O士 54)were hlgher than those (221土 

134，6土 4)in normal rabbits(P< 0．01，P< 

0-05)· Cyp reduced obviously the TXA2 

plas ma level in rabbit with shock (304土 299 8 

Re~ived l993一{37一O2 Avcepted 199 —01—14 

990土 943，P< 0．05)． W e conclude that the 

decrease of TX B2 content is one of the possible 

mechanisms of cyproheptadine anti~ bock ef- 

fect． 

K EY W ORDS cyproheptadine t hem orrhagic 

shock； throm boxane B 2； 6-ketoprostaglandin 

F1 alpha 

Our previous study showed that eypro— 

heptadine (Cyp) had a beneficml anti—shock 

effect ． T his artiele is to provide further ex— 

perim ental evidenees for anti—shock effect of 

Cyp through the detections of throm boxane A 2 

(TXA 2)and prostacyclin I2(PGI2)levels． 

M ATERIALS AN D M ETH ODS  

Cyp (Changzhou 4th Pharmaceutical FaCtory)； 

” I-TXBj and ’ I-6一keto-PGF1 Tad |mm uno日3say 

(RIA )kit (Research Department of Thrombus and 

Hemostasis，Suzhou M edical College)t FM J-182 garn— 

ma counter (Rihuan Apparatus M anufactory，Shang— 
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