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Platelet adhesion to cultured bovine cerebral microvascular endothelial
cells by stimulation of platelet activating factor and antagonism of drugs

HU Jin-Hong', SUN Du-Xin. ZENG Guo-Qian, LIN Ai-You. RUI Yao-Cheng
{(Department of Pharmacology, School of Pharmacy. Second Military Medical University ,

Shanghai 200433, China)

AIM: To study platelet activating factor
(PAF) stumulating the platelets to adhere to
cultured bovine cerebral microvascular en-
dothelial cells (CMEC) and the inhibitory ef-
fect of triazelodiazepine (WEB). 1,5-bis-{3.
4-dimethoxyphenyl )-tetrahydro-{ 4H )-pyran
(DMPP), tetrandrine (Tet)., METHODS.
The platelets adhesion 1o CMEC and the in-
hibitory effect of drugs were investigated by
(*H Jadenine labeling of rabbit blood platelet.
RESULTS: The platclet adhesion to CMEC
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was increased by 36 % vs control after CMEC
was stimulated with PAF 10 nmol L™ for 25
min. WEB 0.1, 1. 10 mmol L™ or DMPP
0.1, 1, 10mmol L™ or Tet 0.1, 1. 10 mmol
L' inhibited the PAF stimulating platelet ad-
hesion to CMEC by 5.4 %, 16.3 %, 20.1 % ;
13.7 ¥. 19.4 %, 22.4 %; and 5.5 %,
23.1 %, 32.6 %, respectively. CONCLU-
SION:. DMPP and Tet inhibited the PAF

action 1n cerebral vascular system.
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Platelet activating factor (PAF ) s a
phospholipid mediator with multifunctional
actions" ', PAF plays an important role in
cerchrovascular disorders'*.  Qur previous
studies showed that PAF increased the cere-
brovascular permeability', and specific bind-
PAF existed microvascular
endathelial cells**?, Triazelodiazepine (WEB)
and 1. 5-bis-{ 3, 4-dimethoxypheny| )-tetra-
hydro-{4H -pyran (DMPP) are PAF receptor
antagonist™, WEB, DMPP, and tetrandrine
( Tet ) antagonize the PAF receptors on
CMEC. and inhibit the increase of cerebrovas-
cular permeability induced by PAF-'. The
The stimulation

ing sites of

mechanism remains unclear.
of PAF on platelet adhesion to cultured bovine
CMEC and antagonisms of WEB, DMPP and

Tet were investigated.
MATERIALS AND METHODS

Trypsins Triton X-100 (Sigma, USA).  Mini-
mutn essenrial medium (MEM, Gibeco Laboratories,
UUSA). ['H]Adenine (Shanghai Institute of Nuclear,
Research Chinese Academy of Sciences), WEB and
Ci-PAF were gifted by Boehringer Ingelheim KG,

Germany. DMPP and Tet were synthesized by our
Department.
Cultivation of bovine CMEC Cells were cultivat-

CMEC
1% 10°/well were plared to 24-well culture plates and

ed according to our previous method ",

used in adhesion assays in culture 2 d later. Monolay-
ers were allowed to confluence before being used in the
plateler adhesion studies.

1solation and [*H adenine labeling of rabbit blood
platelet  Blood was collected from the heart of New
Zealand white rabbits (3.1 =0. 3 kg) with plastic syr-
inges containing 3 i sodium citrate (119/vol svol ).
Platelet-rich plasma (PRP; <20 X 10" platelers L.7")
was prepared by centrifugation (200 = g. 22 £, 10
min?. ['HlAdenne [370 GBq mol ', 18.5GBg L'
50 *: ethanol solution” was added to PRP to a final
concentration of 74 MBq L, and the PRP was incu-
bared at 37 € for 30 min. Ar the end of the incuba-
tion. a portion of PRP was centrifuged at 2250 X g at

22 ¢ for 10 min to obtain PPP. The amount of

radicactivity remaining in supernatant PPP samples
was taken to represent nonincorporated ['H adenine.
Routinel¥. 16 ml aliquots of PRP and PPP were
added to plasrtic liquid scintillation wvials containing
scintillator and counted in a liguid scintilation spec-
trometer with exrernal standardization. Samples of
PRP were examined by a SPA-3 platelet aggregometer
immediarely after isolation.

Monolayer adhesion assay Culture medium was
aspirated from confluent monolayers of CMEC into 24-
well culture plates, then replaced by 1 mL of Eagle’s
MEM (without fetal bovine serum) at 37 C. PAF
was added to each well end incubated at 37 C in bu-
midified § % €U, air atmosphere for 5— 930 min. The
medium was aspitated and the monolayers were gently
washed twice with Eagle’s MEM at 37 C, and re-
placed with . 75 mL of ["H]adenine-labeled PRP or
PPP derived from labeled PRP.
continued for 30 min. The suspended plateler was as-

The incubation was

pirated. and the monolavers were gently washed thrice
with 1. 0 ml. of Eagle's MEM at 37 C. Then 0.5 mL
of bot (80 C) 1 % Triton X-100 were added to the
Finally, 0.2 mL of

aliguots were raken to measure radicactivity by scintil-

well and agitated for 1¢ min.

lanon counter.

The drug was dissolved in Eagle's MEM (without
fetal bovine serum ? and added to each well 1 min
before PAF was added in the drug test.

RESULTS

Uptake of residual plasma [*H ]adenine
by CMEC The amount of nonincorporated
[*H Jadenine potentially taken up from plasma
by CMEC was determined by incubating
CMEC in PPP derived from labeled PRP.
After the 23 min tncubation. CMEC incorpo-
rated little of the residual [*H Jadenine present
in PPP (418 1+ 68 dpm, means of five experi-
ments ). The amount of ["H Jadenine taken
up by CMEC was unchanged whether PAF
was added or not {Tab 1).

Time course of platelet adhesion to
CMEC PAF 10 nmol L7 incubated with
CMEC for 3 — 90 min.
platelet adhesion to CMEC were increased

The numbers of
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Tab 1. Uptake of residual plasma [*H ] adenine by
CMEC. n=35, xts. "P>0.05. "P<<0.01.

PAF/lg mol L™ PPP/dpm
- 418t 68

—11 318+ 50
-=10 38R+ 24"

—8 362t 76"

—§& 478+ 54*

-7 376+ 10"

when CMEC was stimulated with PAF. The
peak value reached a maximum at 25 min.
The adherent rate of platelet was 36 % higher
than that of control. "On the basis of the ob-
servation, a standard incubation time of 25
min was selected (Fig 1).
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Fig 1. Platelet adhesion to CMEC stimulated by

PAF. r=S5, ¥+s5. "P>0.05, "P<0. 05, “P<J0-01.

PAF concentrations vs platelet adhesion
to CMEC PAF 107" —10"7" mol L' stimu-
lated CMEC for 25 min, and the numbers of
platelets adherent to CMEC were increased by
16.4 M3 14.8 %09 14.5 %5 27.4 %5 29.0 %,
respectively vs control. When the concentra-
tion of PAF was in excess of 10 omol L1, the
rate of platelet adhesion to CMEC was signifi-
cantly quickened (Tab 2).

Effects of drugs on platelet adhesion to
CMEC stimulated with PAF The amount of
platelet adhesion to CMEC was 23 736+ 2552
dpm at PAF 10 nmol L™! after 25 min

Tab 2. Dose course of platelet adhesion to CMEC
stimolated by PAF. n=6., ¥*s-
-0, 05. *P<<0- 05, *P<<0.01.

PAF/

_ PRP/dpm Increase /%
lg mol L™

— 10 74242 134
—11 12 506 646° 16. 4
—10 12 3344-656° 14. 8
-8 12 8004 994" 14. 5
—8 13 6901%840° 27.4
—7 13 858+ 2 296" 28.0

incubation with CMEC. WEBE 0.1, 1, 10
mmo! L™ or DMPP 0.1, 1, 10 mmol L™! or
Tet 0-1, 1, 10 mmol L™t incubated for 10 min
with CMEC inhibited the platelet adhesion by
5.4 %, 16.3 %, 20.1 %%, 13.7 %, 19-4 %,
22.4 %, and 5.5 %, 23.1 %. 32.6 %,
respectively (Fig 2).

24
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20|

18

1Bk

Platelet adhesion (1077 % Radicaciivity /dpm)

Concentration/lg mal + L'

Fig 2. Effects of tetrandrine, WEB. asmd DMPP
drugs on platelets adheslon to CMEC stimulated by
PAF. n=8,Tts. "P>0.05, "P<0.05, ‘P<0.-01.

DISCUSSION

The formation of intravascular thrombi
and the increases of cerebrovascular perme-
ability were important pathological phase in
the development of cerebrovascular diseases.
Adherence of hlood platelets to the vascular
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wall is an early evenl in the formation of in-
travascular thrombi and perhaps in the devel-
opment of atherosclerosis and increases of vas-
cular permeability. The dala reported here
indicated for the first time the stimulation of
PAF for platelet adhesion to cultured bovine
CMEC. Our studies demonstrated that PAF
significantly increased platelets adhesion to
cultured CMEC., WEB 0.1—10 mmol L™ " or
DMPP ¢.1 — 10 mmol L™" or Tet 0.1 — 10
mmol L~! can inhibit the PAF slimulating
platelet adhesion to CMEC.
cerebrovascular damages caused by PAF is re-

It suggests thar

lated to stimulation of plalelets adhesion to

CMEC by PAF, and DMPP. Tet can inhibit, g_;}'}

the PAF aciion on cerebral vascular system,
The present study was carried out by as-
saying the adherence of platelels 10 CMEC in
vitro. Rabbit platelets were radiolabeled with
[*H] adenine and the numbers of adherent
platelets were calculated {rom liquid scintilla-
tion measurements, Comparative studies
{Tab 1} showed that uptake of nonincorpo-
rated [*H] adenine by culiured CMEC was
It indicates that the free ["H Jade-
nine of PRP has no influence on the platelets

adhesion to CMEC stimulated by PAF,

very little,
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