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Antagonistic effects of Ginkgo biloba extract on adhesion of 

monocytes and neutrophils to 7Ctdtured cerebral microvascular 

endothelial cells 一 

xu Jiang—Ping．RUI Yao-Cheng2
， LI Tie—Jun (Department ofPharmacology，College ofPharmaO, 

Second Military Medical Unifiersity，Shanghai200433，China) 
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AI1M． I'0 study the action of Ginkgo biloba extract 

(GbE)on tumor necrosis factor【TNF_d)一induced 

adhesion of monocytes(Mon)and neutmphils(Neu) 

to cultured cerebral microvasctdar endothelial cells 

METHODS： TNF．d．induced endothelial adheswity 

towardMon andNeu was studied using bovinecerebral 

microvascular endothelial cells(BC～mC) in vitro． 

The number of Mon and Neu adhering to the BCⅣ正C 

monolayers was determined by flow cytometry． 

RESULTS： Pletreatment of Ba皿 C with 1NF_Ⅱ 

increased Mon and Neu adhesion to BC～mC from 

l2 5％ ± 0．2 ％ to 3l 3 ％ ± 0．5％ and from 

．
8％ ±0．4％ to 32．1％ ±0 5 ％ ．respectively． 

GbE(1一l(x】mg·L_。)inhibited the effect of Tl a 

i11 a concentmfion—dependent illalll~r． E—selectin mAb 

{l mg -L_。) blocked Mon and Neu adhesion to 

BavⅡ三C hlduced bv 1NF ＆． CONCLUSION：1 e 

inhibition of GbE on Mon and Neu adhesion to 

BC Ⅱ C was mediated through the suppression of E— 

selection expression． 

DⅢ t00UCⅡON 

The Ginkgo biloba extract(GbE) 。0ntained 
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24％ of flavonoid glyeosides．of which the aglycon 

was flaoonols(including quercetin，kaempferol，and 

isorhamnetin)，6 ％ of terpene l~tones 【including 

ginkgolides A，B，C，J，and bilobalide)，and 70％ of 

other substances(pranthocyanidins，organic acids， 

sugars． etc)ll J． ∞ E had protective effects Oll 

cardiocytes and vascular endothelial cells It 

reduced experimental cerebral edema， and showed 

antagonism on cerebral isehemia[0· 
．

Tb furthur 

understand the mechanism of GbE on cerebral 

microvascular endothelial cell，the present study was to 

investigate the effects ofGbE on adhesion ofMon and 

Neu to cultured bovine cerebral microvaseular 

endothelial cells fBcMEC)． 

Reagents 1NF_a was fled by Dr Kitaura M 

SOHMURA (Dainippon Pharmaceutical Co，Japan) 

Anti-E-selectin InAb 68—5Hll (AEmAb ) was 

purchased from Pharmingen‘USA)． G6E (1ot№ 

96l027) produced by Shanghai Ltiyuan Indusu'y 

Company L was analytically oontrolled to ensuFe 

consistency of its composition and standardized to 

cantain 24％ flavonoid glycosides and 6 ％ teipefle 

lactones J． Other reagents were of AR grade A1l 

solutions were prepared with redistilled water 

Cell cultures BCMEC was isolated and 

cultured in Eagle’s minimum essential medium  

oolltainin2 20％ bovine serllln． benzylponicillin 100 

kU·L一 ， and strepmm~in sulfate 100 mg·L一 at 

37℃ in humidified 9S％ 0 +5％ (302． 蹦 marv 

BCMEC were obtained after 13—15 d．and passa~  

every 3—5 d． 

Preparation of Mort and Neu Blood w&g 

collected from aduh Sprague—Dawley rats (0， 
weighing 230 g ± 20 g， from Animal Center of 
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Second Military Medical Universib'， Grade Ⅱ。 

Certificate NQ 1302．25-3)in hei~tin—sillirle Mon and 

Neu were jsolatexl and resuspendedl in PBS containing 

0 l％ bovine serllm albumm (BSA)． M0n and Neu 

concentrationwas adjustedto 5 x1 ·L～ 

Cell adhesion assaysL 7 娜 C growth to 

CO[1fllle[1l2e in 96．we]l plates were treatexl with GbE． 

Tf F_0，and AFrnAb Mon or Neu (5×l05 cells／ 

wel1)wereincubatedwimBa咂 Cmonolayer at 37℃ 

for 60 min Nonadherent cells were L~moved by 

washing twice withHanks’s0lu廿o[1． nle Mon orNeu 

adhering to BCMEC monolayer哪 detached in the 

presence of PBS containint~edetic acid 10 mm0l·L一 

and 山eir numbers were counted by flow cytometry 

Tab 1． Efleet of G6E and and．E．~elecgn mAb 

cADnAb】on a曲erence ofM肌 柏d Neu toⅨ 砸 C． 

n=4eq，e I呦  ． ±s． 

叩 <0．o1 T如  a 2 I‘g·L一 

Treatment ofBCMEC wi山 TNF．a 2 g·L for 4 

h resultedin ani|lcrEasein山e number ofMon oFNeu 

bound． Pretrea~ffnent of BCMEC monolayer wi山 GbE 

(1— 100 m ·L。。j reduced adherence of Mon to 

1NF—n—treated BCMEc． Preincubation of AEmAb l 

mg’L_。with TNF-c~2 g。L_。f0r 4 h，s 四y 

reducedthe adhei~[1l2e{Tab1)． 

DISCUSSION 

The ability of leukocytes to adhere to cytokines． 

induced endothelial cells monolayers was used to assess 

cell adhesion moleculesL t eg， E-selectin， etc j， 

because山ere was expression of the figands for cell 

adhesion molecules in leuhn他s The results showed 

岫 t pretre~tment of 娜 C ．1vi山 ∞ E decreased 

adherence of Mon and Neu to TNF_a-treated BC～正C． 
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中l性粒细 ；-克隆 体； 择素；肿瘤坏死 5 Ch
ell】x，CheaWZ．Huang Hl ，Ellen LX，Xie理 ．Zhu —  

lysophosphatidy[choline—induced vsscular endotheFra]ce1 0 目的：探讨银杏叶提取物(GbE)对培养的新生牛 

； 二肌acd Si l9 ：19：359—63 脑微血管细胞(B眦 c)和大鼠血单棱细胞(M。n)， 
6 Sun DX，Zeng GQ，Shen YA．Rui YC．Culture ofbovine 中性粒细胞(Neu)粘附的影响及可能机制 方法： 

7 

A ad sec

，

Ⅲj M 踯 导培养的 BCMEC
Hoover RL Robinson AclhesJon of 

上的单核细胞，中性粒细胞数 7 
， JM ，Kan vskv M『 ⋯ ～ 一 ⋯ 一 ⋯ ⋯ ⋯ 一 ⋯ ⋯  

D0lymorphonuclea~leukocytes to endothelium enhances the 目 结果：BCMEC经TNF-~处理后，使Mon粘附 

。 98 _J2

—

6： 58一胡 31
．3％±o．5％，Nell粘附率也增加到32 1％± 8 V

adasMA．Gamble JR ’’⋯ 。一 ⋯ 。’一 一 一 

Regulation ofthe a~esion of neutrophilst0~：lothelium 0．5％ (对照组为13．8％±0．4％)．用 GbE(1一 

Biochem Phannacol1990；40：1683—7 r 7 100mg‘L。。)预处理BCTVIEC后，再用TNF-~诱导， 
40 一斗 ．> 则GbE剂量依赖性地抑制TNF．n的作用 用抗 

银杏提取物对培养的脑微血管内皮细胞 E．选择索单克隆抗体与 TNF-a共孵育 BCMEC后， 

与单核细胞和中性粒细胞粘附的拮抗作用 ／ TNF。n的诱导作用被明显阻断．结论：GbE使脑 
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