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Cytokines enhance nitric oxide production 

from human BT325 astrocytoma cells 

ZHAO Hong—Wei ．LI Xiao—Yu 

(ShanghaiInstitute ofMateriaMedica，Chinese Academy ofSciences，Shanghai200031，China) 
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interleukin-1； interleukin-2； tol~or necrosis factor 

interferon typeⅡ：lipopolysacchaddes；nitric oxide 

AIM ： To sllldy the effects of lipopo lysaccharides 

(LPS)and pre-inflammatory cymkines on nitric oxide 

【NO ) production from cultured astrocytes． 

M哐TItODS：Nitrites in supernatants ve'ere measured 

with Griess assay RESULTS．The NO production 

from cultured human BT325 astrocytoma cells started 

when cultured for 4 h．reached the peak concentration 
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15 017 5 72 h endwas enhanced 

by LI?S l mg‘L_。，interferon一 (IFN一 )100 kU‘ 

L ，tulrlor necrosis factor-a(TNF-Ⅱ)100 kU·L_。， 

interleukin【几)一l 100 kU·L_。．or IL一2 100 kU·L ． 

n1e enhancements of 肝 a． m 一1． Ⅱ，2， 。r the 

mix协re of the above four cytokines were higher． 

CONCLUSION： Stimulants and pre—inllammatory 

cytokines enhance astrocytes producing NO． 

While the complex reasons causing Alzheimer 

disease (AD)remain unclear，the inBllune—inflam— 

matorymechanism inAD has captured attention ofmore 

and more investigators According to the in-aTlune． 

inflammatory hypothesis，pre-intlammatory cymkines， 

con~lement proteins， activated gila (microglia and 
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astrocytes)，and nitric oxide(NO)play important roles 

in ADL ． Concerning the facts that the nitric．oxide 

synthase(NOS)has a wide spread in the central 

neF'~OUS systeml and that NO released from 

cerebrovascular en dothella．neurons．and gila cansed 

neurodegenemtion、 ，NO is considered to be one of the 

key factors in AD mechanisms Lipooolysaccharides 

(U)s) mad pre—inflammatory cytokines． such as 

interferon-7 【IFN一7)， tullqor necrosis factor—a 

(肝 a)，interleukin(IL)一l，几一2，and IL一6 may 

exerttheir neurotoxic effects byincreasingtheNO level 

in brain． U)Sandthe above cyto~ les enhancetheNO 

productionfrom ratmicroglia and ratC6 astrocytoma 

ceItsl ． In this paper，the effects of U)s，口FN- ， 

1 F_a， l，and几 -2 onNO producdonfrom human 

挖5 astrocytoma  cells were investigated． 

Reagents U】s(E coli 055：BS)， 一nitro-L- 

arginine methy|ester tL—NAME)were purchased from 

Sigma． N- and TNF_d were from Shane,hai Clone 

Biotech Co Ⅱ，1 was from Bnijing Biotinge Bio- 

medicine Co． Ⅱ，2 w器 from Shane)mi Instimte of 

Biochemistry， Chinese Academy of Sciel'lees Su1． 

fanilamide was frtnn BDH． N．{1-naphthy1)ethylene 

diamine dihydrochloride (NEDA)，phosphoric acid， 

and sodium nitrite were domestic AR grade products． 

Griessreagentwas composed of1％ sulfanilamide and 

0．2％ NEDA in 4 ％ ohosphoficacid． 

Cell ettltm'e Human BT32S astrocytoma cells 

were from Shanghai Institute of Cen Biology．Chinese 

Academy ofSciences，and were cultured in Dnibecco's 

modified Eagle’s iI~ unl(D d̂皿 )supplemented with 

l0 ％ beat-inactived rlewtxlnl bovine sei"tltil． L．gin— 

tamine2 illmol·L。 ，sodium pymvate l mmol·L一 ． 

benzylpemcillin 100 kU ·L～ ． and stre~omyein l0o 

mg·L～ ． Cells were seeded in 24．well plastic plates 
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(Costar1 at 2×l泸cells·L andincubated at 37℃ in 

a humidified  air with 5％ CO2． After a 12一h 

incubation．the medium w replaced by new DMEM 

containing various concentrations of drugs， and cells 

were incubated for another 4，8， 12，24，48， and 

72 h 

Assay for N0 production【 】At血e end of 

incubation， 100 txL of supematants were mixed with 

100 uL of Griess reagent After chromophore WlLS 

formed at 25℃ fori5min．absorbancewas determined 

at 570 nin witll ELlSA reader．and the zero point was 

adjusted witll DMEM medium． No levels were 

represented as nitrite concentration， and were 

detemⅡned with reference to a standard curve of sodiuli1 

ni 『e． 

Statistical analysis Data were expressed as 

x±s and compared by r_test． 

RESULTS 

When culturedwithout stimulantsfor 4 h．human 

r325 cells started producin2 No spo ntaneously． e 

peak concentration(15．0
．

umol‘L )of No appeared 

at12 h，kept at15．0．17 5,umol-L upto 48 h，and 

inaintained a hi曲 level up to 72 h of the incubation 

The No production from human BT325 astrocytoma 

cells was inhibited bv tlle Nos inhibitor L．NA 

0．25 mmol_L (Fig 1)． 

Whei1 cultured witll LPS 1 mg-L一 ． FN．7 100 

kU·L一 ．TNF_d 100 kU·L一。，IL—l l0o kU-L一 ．or 

IL 100 kU -L-。， r325 celIs produced more No 

tllan tlle resting BT325 cells． The enhancement was 

higher when cultured for 4，8，24 h，especially when 

treated witll F_a． Ⅱ，1． or I ． The No 

production was also enhanced when treated wi血 tlle 

mixture ofthe abovefour c~okines(Fig1)． 

This study showed tllat human BT325astrocytorna 

celIs produced NO．which was enhanced by LPS and 

pre-inflmlm~tory cytokines such as IFN-7，TNF-c~，IL- 

1，andIL．2 The results are similartothoserepo rted 

bv DuI4~
，

ZlmoE5~
，

andMollace[7~ t at"
． 

It was reported L that mononuclear celIs in blcod 

of advanced Alzheimer patients released more IL-2 and 

IFN-7． They enter the brain through the pmiem’s 

brain-bloed-herner witll hid1 permission， and 

accompany 、vith other inflammatory mediators to 

activme thecentralmicroglia andastrocytes Activated 

microglia and astrocytes may hurt ileuroll$ throu【 

releasing No and other neurotoxic substances．such as 

excitatory alilino acids，reactive oxygen interm ediates， 

and pre．inflammatory cytokinesL Most of these 

cytokines， such as IL—l， IL一6． T d， have been 

shown to exert neurotoxicity through L—arginine．No 

pathway E。一 
．  

e previous works in our laboratory 

have proved  that U)S and pre-inflannnatory cytokines 

enhanced No production from rat microgliaL and 

astocytes J． We demonstrated in this pape r that 

human astrocytes were also capable of producing No． 

which were enhanced by treating witll LPS and pre． 

inflammatory cytokines Recenfly，wealso foundthat 

NO inhibited the proliferation and induced tlle apoptosis 

of cultured human SK—N—SH neuroblastoma cells 

(unpublished dam) Hence，modulating No synthesis 

in central nervous system ma y be a new strategy in 

reducingAD and other neurodegenerative diseases． 
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Fig1． NO productlon frot'n B2325 cells tmtreated c0)and treated c●)with L-NAME．LIPS。IFN-Y。TNF-a 

IL-1。IL．2，or cytokine mixture(IFN．Y 100 kU·L ’+TNF-n 100 kU·L +IL-1 100 kU·L +IL．2 100kU·L ’) 

n=4 experiments． ±s． >O．05． <0．05． <O．01 vs"tmtreated cells． 
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细胞因子促进人BT328胶质瘤细胞产生一氧化氮 

赵红卫t，李晓玉 ／ 

( 学 物研究所，上海 1，中国) 

本部邮购科学出版社书讯(工具书类) 

关键词 星形胶质细胞；培养的肿瘤细胞； 

白细胞介素．1；白细胞 素．2；肿瘤坏死因 

干扰素类Ⅱ型；脂多糖；一氧化氮 

』 三C—z 层 
目的： 观察脂多糖及一些前炎性细胞因子对体 F， 

培养的星形胶质细胞产生一氧化氮(NO)的影响． 

方法： Griess法检测细胞培养上清中 NCh一含量． 

结果： 体外培养4 h时人BT'325星形胶质瘤细胞 

开始产生 NO，12 h达高峰(15 0-17 5 tool·L。。) 

并持续至 72 h． LPS lⅡ1￡·L～，IFN-7 100 kU· 

L～，TNF-~100 kU·L～．IL_l 100 kU-L 及 lL一2 

100 kU·L 可增强体外培养的 BT325细胞产生 

NO，以TNF-(~，IL 1和 IL-2作用较为明显，四种细 

胞因子合用则作用更强 结论：炎症刺激或前炎 

性细胞因子促进神经胶质细胞产生NO． 

(责任鳊辑 周向华) 
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