
326· 中国荮理 学报 Aeta Pharmacofogica Sinica 1992 Jill； 13(4j 

amnestic effeets of【2 chemicals on passive avoidance re 

sponses in mice ：comparison between step down and step 

through tests Aeta Pharm S／n 【986； 21 】2—9 

5 Pan sY Influences of Entravent rIcu】ar jnjection of 

6-hydroxydopamine on passive-avoidance response- 

acetyIcholine， and muscarinic receptors 1n mouse brain 

ActaPharmaeo(Sin l99【 12 ： 344-7 

6 Lowry oH． Rosebrough NJ． Farr AL， Randall RJ 

Protein measurement with the Folin pheno【reagent J 

BiolCheJqa 【951； 193 ． 26卜 75 

7 Crawley JN Exploratory behavior model of anxiety in 

mice  NeuroscfBiobehav Rev 【985： 9 ： 37-44 

8 File SE W hat can be team ed from the effects of 

benzodiazepines on exploratory behavior'? Ne~roscf 

Blobeha Rev I985；9 ： 45-54 

9 Piercey M F，Vogelsang GD ， Franklin SR， Tang AH． 

Reversalof scopo lam ine—induced amnesia and alterations 

in energy m etabolism by the nootropic piraeetam： impii— 

ca tions regarding identification of brain structures int 

volved in consolidation of memory traces Brain R 

I987； 424 ： 1-9 

10 M aquet P． Dive D Salmon E， Sadzot B． Franco G 

Poirrier R， al Cerebra【glucose utilization during 

sleep--wake cycle in m Rn determined by positron emission 

tomography and 【 Fl} nuom 一deoxy-D—glucose 

method Brain Res I990； 513 136-43 

Diaz deI Guante M A， Cruz-M orales SE， Prado_Aleatd 

RA Time-dependent effects of cholinergic blockade of 

the striatum Oil memory Neuro$ci Lett 】99】 122 ： 

79—82 

3 ， 二 
东茛菪碱对小鼠被动学习、探究行为及脑区毒 
蕈碱受体的昼夜变化 

潘 思 源 

(北京中医 北京 100029，qi国) 

提要 来莨菪碱(Scoplip0．1，0．4mg kg 实验于 

07：00— ：00，15：00—17：00和 21：00—23：00进行．结果 

显示．Scop对小鼠被动学习的抑制作用，及其增加探 

究活动和减少排便的作用，以白天最明显．小鼠颞叶 

皮层和海马部位的 M 受体数，白天多于夜晚 而纹 

状体 M 受体以 ，r=最少 结果提示，Scop对小鼠学 

习记忆和行为的影响，及其不同脑区的 M 受体，均 

呈现一定的昼夜变化 
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Specific binding sites of platelet activating factor on the intact bovine 

cerebral microvascular endothelial ceHs and antagonism of drugs 

SUN Du-Xin，RUI Yao—Cheng，ZENG Gun—Qian，ZHU Ju，SHEN You—An 

(Deparment of Pharmacology， School of Pharmacy， Second Military Medical University 
Shanghai 200433，China) 

ABSTRAcT 『JH]Triazolodiazepine frH]WEB 

20861_ an antagonist of platelet activating factor 

(PA F1 rcceptor， was studied as radioligand on intact 

cerebra1 microvaseular endothelia1 cells CMEC)． 

The results showed that the binding of 

[~H]triazolodiazepine reached and maintained at an 

equilibrium after l5—12O min of1ncubation and that it 

was saturable with increasing concentration of 
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radioligand Scatchard analysis indicated that there 

were 2 specific binding sites on CMEC， 1ts ． 

， Ka and a 2 were 3 13 nmol‘L ， 1 50 

pmol／3× 10 cells， 83 96 nmo1 L ， and 12 96 

pmol／3 x 10 cells， respectively Th e binding of 

rH]triazolodiazepine to CMEC wfis displaced by 

C16-PAF and 1，5 is一(3．4一dimethoxypheny1)一 

tetrahydro一(4研 一pyran (SZ—I)． which IC were 
0 43 nmol_L～ and 0．125#mol·L一， respectively 

These data suggested the existence of PAF spec ific 

binding tes on CM EC 
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KEY W ORDS platelet activating factor； vascular 

endothelium； drug receptors 

Platelet activating factor fPAF)is a po— 

tent phospholipid mediator involved in various 

inflammatory~ t， respiratory(2}， cardiovaseu- 

lar( 
．
and renal disorders(4 J PAF was syn山e— 

sized in bovine brain、and it dose-depently 

constricted the pial artery of piglets ”． PAF 

receptor antagonists， kadsurenone and 

ginkgofides，dose-dependently enhanced the 

recovery after cerebra1 ischemia【7 5)． 

However， the specific binding sites of 

PAF on the cerebr0vascular system especially 

0n the cerebral microvascular endothelial cells 

(CMEC1 have not been described ln the 

present study， we studled the specific binding 

sites of PAF on CM EC wi山 PAF receptor an． 

tagonist rH]triazolodiazepine([sH]WEB 2086) 
and 山e antagonism of a nev~ compound 

l，5一bis一(3．4一dimethoxypheny1)一tetrahydro一 

(4／t)一pyran (Sz—1)synthesized in our De- 
partment． 

。 cn，o 

CHjO／ ＼CH
)
O 

．5一b s一(3 4一dimethoxypheny1)一 

tetrahydro14 一pyran fSZ一1) 

M ATERIALS AND M ETH0DS 

Minimum essentia1 medium (MEM1(Gibco)， 

trypsin(Sigma)．rH]triazolodiazepine， triazolodia— 
zepine， and Cl6一PAF were gifted from Boehringer 

Ingelheim， Germany． 

Cl_】tivation of hoviⅡc CM EC Cel】cultivation 

was pmpared by a modification of the method( i． In 

brief, the gray matter of bovine brain was collecfed， 

rin~d 4 times with D—Hank s so】ution， and cut 1nto 

small pieces． Then the gray matter was homogenized 

20 uD and down strokes in a glass homogenizer with 

M EM ． The homogenate was filtered throu曲 a nylon 

mesh with pore size of 74“m M icrovesse]s were co1． 

【ected by the nylon mesh+ and washed by 

centrifugation r800 g for 8 rain)with 10 m1 MEM 

The pellet was resuspended In 0 1％ collagenase and 

incubated for 30 min at 37 ℃ ． At the end of 

incubation， the suspension was centrifugated (800 g 

r0r 8 rain1 and the pellet resuspended in M EM with 

20％ retaI bovine selum and plated onto gelatin~coat． 

ed tissue culture flask． The cultufes wem kept 7 d at 

37℃ with 5％ CO、， fed with fresh medium every 2-3 

d The cells were subcultured with 0 1‰ trypsin 

Binding assav The ceils were collec ted wi th 

O 1％ trypsin，washed with tris-HCl bufrer(KCI l40 

mlTIOl L ， tris l0 iYlmoI_L ， BSA 0 1％ ， pH 

7．4、by centrifugat；,on(800 g f0r 8 mint，the pellet 

were resuspended in t 卜 HCI bu r r6× l0 

cells／rot) The ceils suspension(3×10’ cells1 were 

added to a tube containing rH】triazolodiazepine 8 
nmo L ， with or without 1O0o—fold unlabeled 

triazolodiazepine(for nonspecific binding)，incubated 

at 25 C f0r I 5 min． Bound and free radioligand were 

separated by rapid 闻tration with microporous nl_ 

tering film which was presoaked in tris-HC1 bu r ror 

24 h The filters were washed 4 times with 2 m】 

tce-cold tris-HC】 buf r (no 0】％ BSA1． The 

radioactivity of the filter was measured by scintillation 

with 40％ emciency 

RESU【JTS 

The cells were characterized bv phase- 

contrast microscopy， transmission electron 

microscopy (TEM)， scanning electron 

microscopy(SEM)，and factor VIII-related 

antigen staining．The celIs showed the charac- 

teristics of endothelial cells， such as 

cobblestone colonies under the phase—contrast 

microscope． Tight junctions and pinocytic 
yesicles were present under TEM ． The stain． 

ing of factor VIll-related an antigen were pos． 

itive． 

Kinetic experiments The specific bind． 

ing of[ H]triazolodiazepine(8 nmol·L )to 
CM EC reached rapidly and maintained steadi． 

1y at an equilibrium in l5一l20 min at 25℃ ． 

The nonspecific binding was unchangeable 

during l5一l20 min and amounted to only 
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50％ ofthe total bound(Fig 1) 

8 

娶 

Incubation time，rain 

Fig 1． [3HlTriazolodiazepine binding to intact 

CMEC． Total bound (0 )， nonspecific bomld 

(●)，and specificbound r×)． =3， ±S． 

Saturation studv The binding of 

[3Hltriazolodiazepine to CMEC was specific 

and saturable with the increase of 

rH]triazolodiazepine concentration r2-150 
nluoI_ L 1． The nonspecific binding in— 

creased Jinearly with radioligand concentra- 

tion． Sea tchard analysis indicated that there 

were 2 specific binding sites of f H]triazolo— 
diazepine on CM EC． Their 1， ， 

㈧ ， and ma 2 were 313 nmol。 L～， 

83，96 nmoI_L～， 1．50 pmol／3× 10 cells， 

0 l0一“ 10-9 l旷 ’ 10一 

Corte~ tration，m ol·L-I 

Fig 2． Saturation and Scatchard analysis of 

[JHltriazolodinzcpine specific binding to intact CMEC
．  

=3，f± ． 

and 12 96 pmol／3× 10 cells， respectively 

(Fig 2)． 

Competition study The specificity of 

F3Hltriazolodiazepine binding to CMEC was 

established by displacing PH]triazolodiazepine 
8 nmoI_L— by C1̂一PAF and SZ一1 in tom— 

petition experiments CI6—．PAF f0．Ol一1O 

umol_L )and SZ-1 rO．01一l0#mol。L ) 

dose-dependently inhibited the specitic bind． 

ing of【jH]triazolodiazepine to cMEc with 
lC n values of 0．44 nmo1． L— and 0 l3 

#mol_L ，respectively(Fig 31． 

Bound，pmo[／3×i0 cc[Is 

Fig 3．Displacement of[aHltriazolodinzepinc binding to 

intactCM EC byC16--PAF andSZ一1． =3， ． 

DISCUSsloN 

Many experiments suggested that the eel"． 

ebra1 vascular disorders mi吐 t be related to the 

PAP 。 10) The data reported here described 

for the first time the characterization of PAF 

receptor on CMEC using rH]triazolodia— 
zepine The binding of[3H]triazolodiazepine 
to CM EC was specific． reversible． and 

saturable． Scatchard analysis indiea ted that 

the enistence of 2 spe cific binding sites on 

CM EC is difierent from that of other cells 

such aS platelets， neutrophils exhibiting only 

one kind 0f山e sites⋯’ This SH卫gested that 

the importan ce of PAF in the 0erebr0vascuJar 

diseases． The action of PAF in the 

cerebrovascular system mi曲 t be mediated 
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chrough the PAF receptor． 

SZ-I， a new synthetic compound， not 

only displaced the rH]triazolodiazepine bind— 
ing to CM EC， but inhibited the aggregation 

of washed rabbit platelets induced by PAF in 

vitro， the release of C]arachidonic acid jn 
CM EC， and the Evans blue staining in rat 

brain induced by PAF fdata not shown) It 
suggested that SZ一1 is an antagonist of PAF 

receptor． 

Specific binding sites of PAF have been 

found in various cells． But binding studies 

th『JHIPAF remain somewhat difncult be． 

cause of the high level of nonspecific binding， 

the incor~sistent biad 2 and ugtake of the 

radioligand． Thus， we made use of the PAF 

receptor antagonist【 H]triazolodiazepine as 
radioligand to investigate the PAF specific 

binding sites on the intact bovine CM EC for 
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提要 在体外培养的小牛脑微血管内皮细胞上，用 

PAF受体拮抗剂[3Hitriazolodiazepine研究 PAF受 

俸 结果表明【3H]triazo~．odiazepine在该细胞上有两个 
特异结台位点，其 K．， 2，且m1和 丑 毗 分别为 
3 13 nmol。L～， 83 96 nmol L～， 1．50 pm ,M ／3× 

10 cells， 和 12 96 pmol／3× 10 celts． 而 且 

[3H]triazolodiazepine 与 内 皮 细 胞 的 结 台 可 按 

Cifi-PAF和 Sz一1所取代 提示脑微血管内皮细胞上 

有 PAF特异结合部位． 

关键词 血小板澈话因子；血管内皮；药物受体 
～ 

～ 垭腓 ㈧ 器 
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