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ABSTRACT

AIM: To study the action of Ginkge biloba extract
( GPE) on tumor necrosis factor | TNF-a }-induced
adhesion of monocyies (Mon} and neutrophils { Neu)
10 cultured cerebral microvascular endothelial cells.
METHODS: TNF-w-induced endothelial adhestvity
toward Mon and Neu was studied using bovine cerebral
microvascular endothelial cells { BCMEC) in vitre.
The number of Mon and Neu adherng 1o the BCMEC
monolayers was determined by flow cytometry.
RESULTS: Pretreatment of BCMEC with TNF.q
increased Mon and Neu adhesion w BCMEC from
125% +0.2% 1o 31.3% =+ 0.5% and from
13.8% +0.4 % 1o 32.1 % +0.5 %, respectively.
GhE (1-100 mg+L™'} inhibited the effect of TNF-«
in a concentration-dependent manner.  E-selectin mAb
{1 mg-L~"} blocked Mon and Neu adhesion to
BCMEC induced by TNF-a. CONCLUSION: The
inhibition of GAE on Mon and Neu adhesion to
BCMEC was mediated through the suppression of E-
selection expression.

INTRODUCTION

The Ginkgo biloba extract { GPE) contained
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2 % of flavonoid glycosideg. of which the aglycon
was flaconols [ including quercetin, kaempferol, and
isorhamnetin), 6 % of terpene lactones [ including
ginkgolides A, B. C, J, and bilobalide), and 70 % of
other substances ( pranthocvanidins, organic acids.
sugars, eic )Y}, GPE had protective effects on
cardiocytes and  vascular endothelial cells'™ . 1t
reduced experimental cerebral edema. and showed
antagonism on cerebral ischemiat®*. To furthur
understand the mechanism of GPE on cerebral
microvascular endothelial cell. the present study was to
investigate the effects of GHE on adhesion of Mon and
Neu o cultured bovine cerebral microvascular
endothelial cells { BCMEC) .

MATERIALS AND METHODS

Reagents TNF-a¢ was gifted by Dr Kitaura M
SOHMURA ( Dainippen Pharmaceutical Co, Japan ).
Anti-E-selectin- mAb  68-5H11  ( AEmAb )  was
purchased from Pharmingen { USA). GHE (lot No
961027 } produced by Shanghai Liyuan Industry
Company Ltd was analytically controlled to ensure
consistency of its composition and standardized o
cantain 24 % flavonoid glycosides and & % terpene
lactones'>!.  Other reagents were of AR grade. All
solutions were prepared with redistilled water .

Cell cultures BCMEC was isolated and
cultured-®" in Eagle’s minimum  essential medium
containing 20 % bovine serum, benzylpenicillin 100
kU+L~'. and streptomycin sulfate 100 mg- L' at
37 T in humidified 95 % O + 5 % Q.. Primary
BCMEC were cbtained after 13 — 15 d, and passaged
every 3—-5d.

Preparation of Mon and Neu Blood was
collected from adult Sprague-Dawley rats ( 3,
weighing 230 g + s 20 g, from Animal Center of
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Second Military Medical University, Grade 1.
Certificate Ne D02-25-3) in heparin-saline. Mon and
MNeu were isolated and resuspendedLS] in PBS containing
0.1 % bovine serum albumin (BSA). Mon and Neu
concentration was adjusted to 5x 10°*L~7.

Cell adhesion assays”)  BCMEC growth to
confluence in 96-well plates were treated with GPE,
TNF<, and AEmAb. Mon or Neu (5 x 10° cells/
well) were incubated with BCMEC monolayer at 37 C
for 60 min. Nonadherent cells were removed by
washing twice with Hanks’ solution. The Mon or Neu
adhering to BCMEC monolayer were detached in the
presence of PBS containing edetic acid 10 mmol - L~!
and their numbers were counted by flow cytometry
(FACS [II. Becton-Dickinson, USA). Mon or Neu
adherence to BCMBC was expressed as % of total cell
added .

Experimental protocol Cultured confluent
BCMEC were washed twice with PBS containing
U.1 % BSA. GbE was dissolved in redistilled water.
The cells were incubated with the indicated
concentration of GBE at 37 C for 2 h, then the TNF-u
2 pg* L' was added for 4 h. In the mAb assay,
BCMEC were incubated together with AEmAb | mg-
L~!and TNF-a 2 pg*L~! for 4 h.

Statistics Data were expressed 4s x = 5 and
compared by f-test.

RESULTS

Treatment of BCMEC with TNF-a 2 g+ L™! for 4
h resulted in an increase in the number of Mon or Nen
bound. Pretreatment of BCMEC monolayer with GPE
(1 =100 mg-L™!) reduced adherence of Mon to
TNF-o-treated BCMEC. Preincubation of AEmAb 1
mg* L' with TNF-c 2 pg-L ' for 4 h, strikingly
reduced the adherence (Tab 1).

DISCUSSION

The ability of leukocytes to adhere to cytokines-
induced endothelial cells monolayers was used to assess
cell adhesion molecules® { eg, E-selectin, e ),
because there was expression of the ligands for cell
adhesion molecules in leukocytes. The results showed
that pretreatment of BCMEC with GbE decreased
adherence of Mon and New to TNF-o-treated BCMEC.

Tab 1. Eifect of GBE and anti-E-selectin mAb
(AEmAb) on adherence of Mon and Neu to BCMEC.
n =4 experiments. Xt s.

P <0.01 vs TNF-a 2 pg-L°1.

Mon adbesion Neu adhesion
Treatment rate % rate/ %
Conmrol 12,5202 13.820.4°
TNEG 2 g L7 31.3x10.5 321205
GbE 1 mg-L.~" + TNF-¢ 27.220.4° 27.4204°
GPE 10 mg-L ™'+ TNFa  20.320.4°  21.520.4°
GPE 10 mg' L' +TNF-e«  15.420.5  16.120.3
TNE-e + AEmAb 1 mg-L™7  18.1x0.0 19.3%£0.5

E-selectin mAb 68-5H11 may abolish the effect of
TNF-, demonsirating that GbPE may inhibit the -
expression of endothelial cell-leukocyte adhesion
molecules. and inhibited adhesion of Mon or Neu to
THNF-a-actjvated endothelial cell; further demonstrating
pharmmacological activity of GBE in BCMEC. Our
studies also suggest that GHE might inhibit TNF-¢-
induced E-selectin expression. This inhibitory effort is
probably one of GHE anti-inflammation and anti-
atherogenic mechanisms.

In conclusion. the result showed that the
antagonism of GbE on cerebral ischemia was related to
inhibit adhesion of leukocytes to endothelial cells; E-
selectin may be important in mediating leukocyte-
endothelial interactions in central nervous system.
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