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Ginkgolide A，B，and huperzine A inhibit nitric oxide production 

from rat C6 an d human  BT325 glioma cells 

ZHAO Hong-Wei ，LIXiao—yu2 

(ShanghaiInstitute of协  砌 Medica，ChineseAcademy ofSciences，Shanghai200031，China) 
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flkI~I；To study the effects of ginkg0埘e A，B(Gin 

A，Gin B)and huperzine A(Hup A)on nitric oxide 

(NO)production from cultured astrocytes． METH- 

ODS：Nitrites in supemalants were measured with 

Griess assay． 

L一 time—and 

RESULTS：HupA O．001—100
,
urnol‘ 

Y inhibited the 

NO productionfrom rat05 astrocytoran cells． TheNO 

productionfrom 05 cells was 

inhibited by the treatment with Gin A or Gin B 

0．001—10／tJno1．L～ for 24 h The NO production 

from human BI"325 astrocytoma cells was 

concentration-dependently inhibited by Hup A，Gin A， 

or Gin B 0．01 — 10 ~zmol · L一 for 24 h． 

CONCLUSION：Gin A，Gin B．andHupA inhibited 

astr~ytes producing NO． 

Recent studies showed that pre-inf~ ory 

cytokines， complement proteins， activated glha 

(micmglia and astrocy~sj and nitric oxide 【NOj play 

important roles in Alzheimer disease (AD ) lI． 

Lipopolysaccharides (U ) and pre—inflammatory 

cytokines， such as interferon一7 (IFN-y)， tlllllOr 

necrosisfactor-a【TNF-R)，interleukin(IL)一1，IL-2， 

and IL-6 can activate glia(micmglia mad asuocy~s)to 
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produce neuroto~c No【 一 ，by which exerting their 

neurotoxic effectsL ． Hence． medulating the No 

synthesis in central nervous system may be a new 

me~od in reducing AD and other neurodegenemtive 

diseases． 

Hup A．a novel alkaloid isolated from Clfmese 

herb Huper~a serrata． iS a potent and selective 

cholinestemse inhibitor( j，and exhibit memory— 

enhancing acdvi6esin abroad rangeofanimal cognitive 

models and patients wilt AD~ ． Whether rtup A 

affects NO production from gliai~ 'ltoJils unclear． Gin 

A(BN52020)andGin B(BN5黜 1)are compounds 

wiffa antagonistic effect oi1 platelet activating factor 

(P．AF)，and fire iso~ted from Chinese herb Ginkgo 

Biloba L． Gin A an d Gin B protect nellron8 against 

glutamate neurotoxicity ．inhibitⅡ，1．1NF—d．and 

No production from rat rnicmgilaL圳．and fire effective 

in treating patients with multiple sclerosis mad AD． 

Wh ether Gin A and Gin B affect No production from 

astrocytes also iPJuams unclear． In riffs study． the 

effects ofGinA．Gin B．卸dHupA onNo production 

from rat C6 and human BT325 astrocytoma cells weie 

havesfigated． 

Reagents GinAand Gin B( >98％)， 

kindly provided by Prof CHE Zhong-Liang(Shanghai 

Institute of ICmteria Medica． Chine~ Academy of 

Sciences)，and Hup A (purlty >98％ )，kindly 

provided by ProfZHU Da-Yllan(ShanghaiInstitute of 

Matetia Medica．Chin~ Academy of Sciences)，wPxe 

isolated in Shanghai Instimte of Materia Ml~ ca． 

Chinese Academy of Sciences Sulfalfilamide was 

from BDH． N-【1-Naphthy1)ethylene dlamine d1． 

hydmchlofide (NEDA)。phosphoric acid。and sodium 

ni砸te wPxe domestic AR 哪 de products Gdess 

reagentwas coItlpo~dof1％ sulfanilamide and 0．2％ 
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NEDA in 4 ％ phosohoric acid 

Cdl culture Rat C6 astrocytoma cells were 

kindly provided by Dr WANG Shun．You (Fudan 

University) Human BT325 astrocytoma cells were 

from sh．皿曲aj Insdmte of Cell Biology．Chi／lese 

Academy of Sciences． Both cells were cultured in 

Dulbecco’s modified Eagle’s inedilm2 (DMEM j 

supplemented witIl 10 ％ heat．inactived new—bom 

bOviIle sel'tlm ． L．ghtamine 2 mmol·L一 ． sodium 

pymvam l mmol‘L～ ．benzylpenicillin l00 kU‘L～ ． 

and streptemycin ]00 mg·L_。 例 s were seeded in 

24．well plastic plates(Cos~r)at 2×l0a cells·L and 

incubated at 37℃ in a humidified airwith 5％ CO2 

After a 12．h incubation，the nledi岫 w踮 replaced by 

new DⅣ匝M containing various concentrations of drugs． 

andceits VCel~ incubatedforfurther 8．24．and 48 h． 

Assay for N0 production~9J At the end of 

incubation．100 “L of supematants were mixed with 

l00 “L 0f ess reagent． Afar chromophore was 

formed at 25 ℃ for l5 rain．me absorbance was 

dcmrmmed at 570 nm wi血 EUSA reader．andthe zeiic, 

point was adimted with D IEM r／l~Jinn1． No levels 

were represented as nitrite concentration． and were 

determinedwith referenceto a Sta1]dard curve of sodhllTl 

nitrite． 

Statistical analysis Data were expressed as 

j± and cofflpared by t-test． 

RESULTS 

The NO production from rat C6 cells was time- 

inhibited by theⅡe栅 lt 

with HupA 0．1一]00／~mol‘L for 8．24．and 48 h 

(big1)． 

The NO production from C6 cells was 

inhibited by the treatment 

with Hup A．GinA．orGin B 0．001一l0ttrnol·L一 

fl0r 2,4 h(Fig 2)． 

TheNO plx)duction from human BT325 cellswas 

concentration-dependently inhibited with Hup A， Gin 

A，orGin B 0．0l一10／~mol·L一 for 2,4 h(Fig 3)． 

Time／h 

Fig1． NO pt'oduetion from C6 ceils untreated c0． 

as contro1)orwithl A0．1(●J．1 c×)，l0(口)． 

and100 c■ )ltunol·L～ for differeae~ae． =4 

expet-hn~ ts． 霉 ± s． >0．05． ‘0．01 懵  

contro1． 

25 
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Fig2． NOproduemm from C6 ceilstreated wi廿Il 

A c0)，GinA(●)．andGinB c×) 24 h． n=4 

expet-hn~ ts． ± s． >0．05． ‘0．D1 

contro1． 

告 
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Ⅱ was reported： ]that LPs and pie-inflammatory 

3．NOpl埘 0lI 髓 25出  血 
cytokines such asIL—l，IL-2，IL-6，TNF-R，and 一7 BfC)1脚 A(●)．衄d A c x) 24 h． n=4 

can activate the cenwal microgha and astrocytes． 既periI咖 协． ±s． <0．01 eoraro1． 
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Activated microglia and astrucytes may hurt the neurons 

by releasing NO and other neurotoxic substances，such 

aS excimtory mnino acids． macfive oxygen inter- 

mediates，and pre-inflammalory cytokinesL Most of 

these cytoMnes， such as IL—l， Ⅲ一6． Tf F_a． have 

been shown to exer[neurotoxicity through L．arginine- 

No pathwayL ，0一 
． e previous works in our 

laboratory have proved that U and pre—inflmranatory 

cytokines enhanced NO production from rat microglia 

and astocytes． We also found that No inhibited the 

proliferation and induced the apoptosis of cultured 

human． SK—N-SH neuroblastoma cells (unpubfished 

data)．1 above resulB suggested that modulating d1e 

No synthesis in~ntral IleI'VOUS system may be a new 

method  in reducing AD and other neurodegenerative 

diseasus 
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astrocytoma ceils produced NO spontaneously， w
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istent with the rep。删 by Zhao~3 and f
一  

D uL ． '／'be NO production from C6 and BT325 cells 

inhibited by Hup A，Gin 

A．and Gin B． These resul~ we similar to those 

reported by DuL驯． indicating that the me mory． 

enti cing effect of the three compounds may be 

pattiauYmediated by decreasingNO levelin AD brain． 

beside their ChE-inhibiting and PAF-antagonistic 

mechanisms． Further studies are nodded t0 elucidate 

whetherthe inhibiting effects of Hup A，Gin A，and 

G B on No production from glia are related to their 

ChE．inhibiting or PAF-antagoinstic activities． 
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银杏内酯A和 B及石杉碱甲抑制大鼠 e6及 

人BT325胶质瘤细胞产生一氧化氮 

赵红卫。，李晓玉 ／ 
(中国科学院上海药物研究所，上海 200031，中国) 

关键词 银杏内酯A 锂查 酯曼i石杉碱甲 

B)及石杉碱甲(Hup A)对体外培养的星形细胞产 

生一氧化氮(NO)的影响．方法：Griess法检测细 

胞培养上清中 NO2一含量 结果：HupA 0．001— 

100~zmol·L 明显抑制大鼠c6细胞产生NO，该抑 

制作用呈浓度及时间依赖性，在 0．001—10 ttmol· 

L。。范围作用24h，GinA和 GinB均浓度依赖性地 

抑制 c6细胞产生 NO． 在 0．01—10~zmol·L 范 

围作用24 h，HupA，GinA和 GinB均浓度依赖性 

地抑制人 B'I325细胞产生 NO，结论：HupA，Gin 

A和 GinB抑制大鼠及人星形细胞产生 NO， 
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