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ABSTRACT The production of Platelet activating 

factor (PAF1 in boviDe cerebral microvascutar 

cndothelial oelIs(CME ceils)and the effects of 

tctrandriile(Te【1 and dauricine rDau)oll the PAF 

productio n were investigated PAF wag determined 

by the aggregation of washed rabbit platelets． Tl1e 

results showed that the  CME cells produced PAF 5
．93 

／8 5× l矿 cells und er the caleimycin 2．5 

／anol· L一’ stimulation． Tet and  Dall 1． 10,and  l00 

#mol· L叫 jnhibited  the production of PAF bv 

l8．2％ ，51．8％ ，56．8％ ，and  26．3％，63 3％，65．9％ ， 

respectively．Tet conc,entration-depend ently inh／bit- 

ed the PAF 9．1 rmaol· L jnd uced washed 

rabbit p1atelets aggrega tion with the Ic50 of 3．05 

#tool· Ll-l f95％ confidence limits： 0 59-15．86 

#tool·L- 1．The binding of[3H]tfiazolodiazepine to 

the CME celIs was partially d 口1accd bv Tet 

0 02—33,00 ／amol· L_0． It suggested that the 

cerebrowascutar system pr oduces PAF at the patholog． 

icaleond itiom andthejnhibitionofTetand Dau 
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Platelet activating factor (PAF) wag 

originally described as a potent platelet 

activator derived from antigen---stimulated ， 

IgE— sensitized rabbit basophils~”． PAF is in- 

volved in varions disorders， such as asthma． 

shock． cardiovascular disorders, and rcna1 

ischcmiaI21 PAF is 1000 to 10000 times more 

IX)tent on a mo]ar basis than histamine in in- 

creasing the vascular permeability． It is pro· 

duced by vations ceIts including basophils， 

macmphages， monocytcs， and  mast cells． 

PAF van be relea sed from endothelia1 cells of 

human umbilica1 veins， bovine aortas， and  

pulmonary arteries(3'耳J
．  It constricts the pia1 

artcries of newborn pigsp), and decreases the 

cerebra1 blood flow of rats(01
．
Our previous 

studies showed that the PAF specific binding  
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sites were existence on CM E cells~ 
． But the 

production of PAF in the cerebral 

microvascular endothelial cells(CME cells1 

has not been described． In the present 

study, we investigated  the production of 

PAF and the inhibitory effects of Tet and Dau 

inCM E ceus． 

】ⅥATERIALS AND Ds 

Calcimycin(A—23 187，Sigma)；trypsin(Sigma)； 

[~H]triazolodlazepine(Tri)and CI PAF (Boehring- 

er1：Minimum essential reedium (MEM， Gib∞ 

BN 50739fGiftedfrom P Braquet)； Tris-Tyrode's 

Ix)vinc scrota albumin(BS pH 7．4， KC1 2 62, 

MgCI2·6H20 l 0，NaC1 137，CaCI2·2H2O 1．30， 
1 矗 10， glucose 5．6 ml'no卜 L■‘， BSA 0

．
25％ ． 

Tyrodffs gelatin no calcium (TG-no calcium)：． pH 

6．5， KCI 262, M gCl~· 6H，O 1．0， NaCl l37， 

NaHCO， 12， gluco se 5 6， EGTA 0．2 1111110卜 L■‘， 

gelatin 0．25％． Tris-HCl bu脏  pH 7 4， KC1 140 

mmo卜 L■ ， T—s l0 m／no卜 L一， BSA 0．1％ ． Acid 

citrate dextrose： citric acid 6．0’ sodium citrate 8．5， 

ncosc 12．3 mmol·L■ ． 

Cultivation ofbovi脯 CME ce啮 aad PAF~ lue- 

tion Cclls were cultivated by ollr preyious 

methodIs】 TheCM E cclls Wgl~eco llected  with 01％ 

trypsin from cuhure flasb washed with Tris— 

Tyrode's BSA(800x g for 8 mi n1，resuspended in 0．5 

ml Tris-TyrodCs BSA (1．7× 10。 cells·m1-。1， and 

incubated  10 min at 37℃． After Tet and Dau f1-100 

#tool·L■‘ wereadded, the cellswereincuba ted for 

another 10 rnin funher． Finally，the cells were stimu． 

hated with calcimycin 『2．5／anol· L-。 for 20 mia 

The n th e suspcm ion was acidilied wi th 20 aca tic 

acid． PAF was extracted ．nIc CHCI， phase were 

co llec ted  by centrifng ation of1200~ g for 15 minand  

dried bythe strg,am 0fN The residueswere kc。I at 

— 40℃ he foreuse 

Aggregation of rabbit platelet rich pl目gm (PRP) 

and washed platetets Blc~ ：1 was co． ted  from the  

heart of New Zcaland white rabbits r3．2± 0．3 kg) 

with plastic syringes co ntaining acid citrate dextrose r1 

to 6 voI of blood)． Platelet-rich plasma(PRP1 was 

prepared by contrifng ation of 4帅 × g for 6 min． 

Platelets were obtained by centrifng ation of 1400x g 

for 15 miD, Aftergentlywashed withTG-no calcium 

(1400x g for 15 min the platelets、 e resuspended 

in TG—ix) calcium co ntaining acatylsalicylic acid 

(ASA)0．1 mrnol·L- f0r 15 min at 25℃ ， and 

centrifuged(1400x g for 15 1nin)．The platelets were 

gently suspended  in rode's BSA at a co neeD- 

tration of 4x 10 plate．1ets·m1一． The aggregation 

of platelet．s were indaced bv PAJF． Creatinc Phos． 

phate—ca'eatine phosphokinasc enzyma tic system 

(cP／CPK 312．5／152．5 jug·ml- )was directly added 

to the platelets 30 8 hefore PAF was added The 

platelets aggrega tion of PRP were induced by 

adcmmin~ diphosphate (ADP) 5 ~tool· L_ ． or 

arachidonie acid(AA)80~tool·L ． or PAF 9．1 

nmol·L— 

Assay of  PAF PAF was assayed  by the 

aggrega tion of washed  rabbit platelets in an 

aggregometer, Extraots of the CM E cells wcie dis- 

solved in Tris—Tyrode's BSA， and  10工d weread ded 

to the platclcts Platelet aggregation induced by ex- 

tracts was recorded ， 

ca lculated  on a 

and the amount ofPAJF was 

calibration i：~lrve of platelet 

aggregation induced by synthetic PAF (0．27．9．1 

nmol·L-I) 

PAFbiading assay Tbcce ilsweltco llected with 

0．1％ trypsir~ resuspe nded in Tris-HCl buffer f6x 

10’ cells· m r_)． The coil suspe mion(3x 105 coils1 

was added to atuhe containing[3HlTri 8 nmol·I■ ． 

1饥  th Orwi thout l0o0 f0ld unlaheled Tri， was 

iBCUhated for 15 min at 25℃ ． Bound and free 

radioligands were separated by rapid filtration wi th 

microporoas filteringfilm (O．8 ．Thefilters Wgl~e 

washed 5 times with ice-cold Tris-HC1 bufrer(no 

BSA)． The radioactifity was ma asured by 

scintillatinn． 

Rl UI 

PAF activity in Cm  cells In washed 

rabbitplatclcts, theactionofarachidonicacid 

and ADP were b1ockaded by acetylsalicylic 

acid and CP／CPK． ADP 5 卜 -。
．
umo L or 

arachidonic acid 80 l· -。
．

1／nlo L induced the 

aggrega tion of PRP， but not the aggrega tion 
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of the washed platelets at the same concentra- 

tion(1．ab 1)． The aggregations of PRP and 

the washed platelets were induced by PAF 

O．27_9．1 nmo卜 L～， and blocked  by PAF 

receptor antagonist Tri 10 ,umo1· L～
． But 

Tri did not block the ptatelet agg regation of 

PRP induced bv ADP or arachidonic acid 

(Tab 1)．The aggregation of washed platelets 

was induced by the extracts ofCM E ceIts and 

blocked by Tr．】0／ano卜 L (Tab l1． 

Tab I． Aggregation (％】 of platelet-rlch plasma 

(PRP)and washed rabbit phtelets(WRP)induced by 

arachidonic acid(AA】， ADP， platelet activating fac- 

tot【PAn and the antagonism of trlazolodlazepine 

(1 l 10pmol·L ．月=3rabbits．i± 

PAF produclion induced by calcimycin 

PAF was produced bv CM E cells under the 

stimutation of calcimycin, but it was not 

synthesized without calcimycin stimulation． 

The amount of PAF attained the peak at 

calcimycin 2 5 卜 
．

umo L after 20 min 

incubation and  it decreased  graduaUy after 

further stimulation(Tab 21 

Inhibitory effects of Tet and Dan oll 

production of PAF in CM瞳 celIs CM E ceUs 

produced PAF 5．93 ng／8．5× 10’ cells under 

the stimutation of calcimycin 2．5 · 一。
．
umol L 

for 20 min． Tet and Dau l， 10， and 100 

Tab 2． Stimulation of PAF production by calclmycln 

王5 mmo卜 L-0 for 20mlL H= 31 ¨P<0．0S vs 

10 rain group, ⋯ P< 0．01 20 min groul~ ： 

P( 0．01 vs calcimycin 0．1 #tool· I groul~ b= 

P< 仉0l v ealeimyein L0 umol· L～ gtamp， c： 

P<0．01 v ~alcimycin 王5 ,umol· L_J group with 

Newman-KeuIs test． 

mc’ ． P堋AF,s汕lag／ 

umol· L一 incubated for 10 min with CM E 

cells inhibited the production of PAF by 

18．2％，5 1．8％，56．8％ ，and 26．3％，63．3％， 

65．9％，respectively(Fig 1)． 

4 

-7 3 
兽 

2 

Conlrol 6 5 4 

Concentration／一】E to ol·L- 

l_ lnh~ltion of tetrandrine【TeO and dauricbie 

(Da_1 oll PAF p~ luction cerebral microvascular 

endothelial cells fCME cells)． ，产 5， ± 

‘P> 05, ¨P<仉05， ¨，P< 0．0l v control with 

DnM ett test． 

Inhibition ofTet on aggregation ofwashed 

platelets induced bv PAF Tet 0．4 135， 

4．135， 41．35， and 82．7 卜 ．umo L orPAF 

receptor antagonist BN 50739 1．10，1O0，and 

1000 nmo1·L preincubated  for 1 min with 

platelets concentration--dependently inhibited  

PAF induced ptatelet aggregation by 24．6％． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


中国药理学报 Acta Pharmacok g Ⅱ Sinica 1993 Jan；14 (1) ‘29’ 

45．9％ ， 86．9％ ． 100％ ． and 1．6％， 32．3％ ， 

88．7％ ，l00％，respectively，their IC5o were 

3．05 #mo卜 L_。 (95‰ confidence limits： 

0．59- 15 86 gmoJ．L )and l8．73 nmo卜 L 

(95％ confidenee limits：4．23-82l7 r1m L-。)， 

respectively(Fig 21 

Concentration／一】B mol·L-。 

Fig2 Effects ofTet and BN 50739 oD aggr~atlon of 

washed ml~[t piatektsinducnd by PAY．月=3，i± ． 

’尸> 0．05． ’ < 0．05， ¨ < 0．01 ∞ ntrolwith 

Dumwtt~est． 

Inhibition ofTet oiltheI~rllTri b~dmgto 

CME cells The specificity of【 HlTri binding 
to CM E cells was estabolished by displacing 

【 H]Tri 8 nmol·L一’by Tet in competition 

experiment． The binding of[3H]Tri was 

partially displaced by Tet (0．0 17—33．,00 

gmol·L一 )(Tab 3)． 

PAF co uldbe producedbybovineand  rat 

brain． n e existence of PAF in the brain was 

characterized by GC—M S．HPLC．and  TLC， 

quantified the amount of PAF by 

bioassay~1U,1”
．

Our results firstly showed that 

the CME cells synthesized PAF 5．93 ／(8．5 

× l0 ceUs)und er calcimycin 2．5 umol·L 

stimulation． But human ambiliea I cord veins 

endothelial cells produced PAF 21．5 ng／(5 

× 1 celis)at ealcimycin 2．5 #mol· L 

stimulationc This might be the difierenee 

be tween the large blood vessels and the cere· 

bral microvessels． The amount of PAF 

reached maximum after 20 min of stimulation 

and  decreased thereafter gradually． This 

might be  due to a rapid ir】crease jn the 

acetyltransremse activity and an unchange- 

ment of acetylhydrolase activity~” 

Tab Inhibition of tetrandrine(Tet)oD laH]Tri b~lx1． 

1ag to cerebral microvascular endothelial cells<CME 

cells)．月=3．矗  0．05, ”P<0．05 v control 

with Du衄 ett test． 

In the bioassay of PA the extracts of 

CM E cells was added directly to the washed 

rabbit platelets The aggregation of platelets 

induced by the extracts could be blocked  by 

PAF receptor antagonist Tri_ It is similar to 

the reaction of synthetic PAF． 髓e sug— 

gested  tha t the activity of the extracts was that 

ofPAF． 

Tet and  Dau inhibited  the production of 

PAF． Tet inhibited the specific binding of 

【 H]Tri to cME cells and the aggregation of 
washed  rabbit platelets jnduced by PAF． Our 

previous studies showed that Tet and Dau 

inhibited the pro ration and  the DNA syn- 

thesis of bovine cerebral microvascular smooth 

muscle cells induced by PAF． Dan jnhibited 

the binding of rH]Tri to the cerebral 
microvascular smooth muscle ce Us． 1t sug· 

gented tha t Tet and  Dau might inhibit the PAF 

action in cerebral vascular system． 
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