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Effects of 5-HT released from platelets on thrombin-induced aggregaBon 
and ATP release in mbbit platelets／n v／fro 
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(D甲∞ ofPhannamlogy，Harbin Medical Un~ersity，Harbin 150086，China) 
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删 ：To study the effects of arachidonic acid 

(AA)．induced endogenous se n (5一HT) 
release on platelet aggregation and ATP release 

by thrombin (1tlr)． METHODS： Platelet 
aggregation and release reaction were quantified 

l讨It transmission in Dhtdet．rich．plasma 

(PRP)and the amount of ATP in hieditlln． The 
effects of endogenous 5．HTwere evaluated bythe 

filtration of content in cuvette A (content A) 
containing endogenous 5一}rr into euvette B in 

which n induced aggregation was observed in 

the absence／presence of{(± )．5(Z)-7．1 3． 

endophe sulfonylamino l 2．2．1 J bicycloh咧．2一 
exo-yl『heptanoic acid，so出um salt}(S-145)or／ 
andⅡ1e吐r 耐de(Met)。 瑚EsULTS：(1)从  
10o and 200 mno l·L-" induced aggregation and 

AIP releasein euvetteA． 髓enthe at~re．gation 

reached a础 ，the content A direcfly catl8~ 
platelet aggregation in curet．re B。 and it was 

inhibited by S-145 100 nmol-L～ ．Met 30／anol 

-L～ 。and inhibited more potenfly by S-145+ 

Met． (2)In the presence of S．145 100 nmol 
-L in cuvette B．aggregations by Ihr O．1 and 

0．3 IU-L enhanced(P<0．O1)bv the 

filtrate． while Ihr O．5 IU ·L～一caused A11) 

release was suppressed(P<0．01)without the 
effect on aggregation． Preincubation with S-145 

and Met，the effects ofthe filIrate on aggregation 

and A11)release were abohshed． (3) By 
prolongation of the time intervals between 

filtration and addition of Ihr．the aggregationwas 

enhanced and A11) release was reduced ． 

oD】 CI 】s10N：Endo~nous 5．Hr was released 

from activated platelet and plays，in turn，a role 

in the regulation of platelet a鹤regati0n by the 
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superimposition of cytosolic—free calcium 

([ca2 ]；)and the feedback loop to regulate 
release reaction and calcium． 

Platehts are closely related to thromboxane 

(TXA2)from the phosphohpid of platelet 

membrane，epoprostenol(Epo)from endothelial 
cells，and semtonin (5．}rr) and adenosine 
diphosphate(ADP)releasedfrom dense granules 
during aggregation． Both TXA2 and 5-HT from 

platelets themselves have crucial roles in the 

regulation of platelet aggregation and release 

reaction as they are activated． Exogenous 5一HT 

enhanced ADP-，epinephrine．，and low dose of a 

stable analog of TXA2 (s】1A，)一induced 

a~regatlon 一 via synergistic m~chardsmsL ’ 
．  

Platelet exogenous 5．HT also suppressed high 

dose ofSTA2-induced release reactionwithout any 

change in the magnitude of neg 0n due to the 

reducti0玎 of SrA，-induced intraceU~ Ca2 

瑚 bilization by the pretreatmeut of exogenous 5． 

HT with washed tabbit山 teletsL ． Therefore， 
the filtrate experiments we№ performed to 

demonstrate whethel-or not the endogenous 5．I-IT 

lx~ssessed the 8atD．e effects on platelet aggre~tion 

and release reaction as exogenous 5一I-IT did in 

rabbit口latelet in v／tro． 

M ATERIAI S AND ⅣⅡ明1lI溯  

Agents Luciferase—lucffefin (Chlrono．Log 

Corp，Havertewn PA)and A11)(Sigma Co，St 
Louis) used in the experiment—of release 
reactiont 

． 5．HT (Wal【o Pure Che~cals。 

Osaka) and methysergide (Met， Sal2doz 
Pharmaceutical Co，Tokyo)were stored in 8- 
bilker saline at 4 oC． Ik was provided 

Parke-Davis／)iv of Wartmr-I-qmhert Co，Moms 

Plains NJ． S．145 {(±)．5(z)．7-[3-endo- 
phenylsulfonylamino[2．2．1]bicyy!ohept一2．gxo- 
yl J heptanoic acid，s0 salt}L， wa8 kind】v 
碰 ed by Shionogi Pharmacetltical Co，Osaka， 
dissolved and diluted with b~ ered saline before 

use． Arachidonic acid (从 ，Sigma Co，St 
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Lores)was dissolved in stock solution，stored at 
一 20℃ and diluted with HEPES-buffered saline 

priorto u8e· 

Platelet aggregation and filtrate 

experhnent Platelet—rich-pIasma (PRP j and 

platelet-poor-plasma (H，P) were prepared 

accordirxg to the previous methodL ． 1he 

platelet agg~ation was quantified by the light 
transmissionL and the release reaction was 

assayed bythe amount ofATPinthemedium ． 

AA 100 and 200／maol·L’ were used to activate 

platelet in cuvette A with PRP 250 ， the 

ohtelet aggregation％ andthe amount ofATPjn 

the medium were qu antified simultaneously． 

Whenthe aggregationmached the peaklevel，the 

content A was transferred immediately into the 

euvette B with既 25O“L through a fdter and 
the total volume in cuvette B was 450±13“L， 

n：45 after 6ltration．and the aggregation in 

cuvette B was recorded in the absence or 

presence of S．145 and／or Met． antagonists of 

TXA2 and 5-IIT receptors，preincu~ted for 10 

mi n before the filtration in the treated group． 

The content A was replaced by the same volunle 

ofHEPES-buffered saline~ in control group and 

filtered into cuvette B． In fo~owing experi— 

ments．Thr 0．1，0．3，and 0．5 IU ·L一 were 

added to cuvette B afterfiltration． 

Smtist~ analysis Data were expressed 

as ± and compared with t-test． 

REsIlI腮  
‘

Platelet aggregation in cuvette A AA 

10o and 200 ’L aggregated the blood 

platelets．the aggregation ％ being 49±ll and 

72 ± 9． respectively． s aggregation was 

accompanied with release reaction，the levels of 

ATPin the lXl~ llm were 0．47 4-0．26 and 0．64 

4-0．21 ume l·L～ ． 

Platelet aggregation in cuvette B 研 len 

the aggregation reached the maximal level by AA 
100 and200wnol·L iu cuvetteA，the content 

A was filtered into cuvette B and caused platelet 

aggregations． Th ese effects were almost or 

阳ma1lv inhibited by the preincubation of PRP 
wi血 S_145 or Met．and nlore petenfly inhibited 

by preincubation with S一145+Mel(1 1)． 
Thr-induced aggregation in t311v~fte B 

For understandingthe effects ofendogenous 5-HT 

easily and removing the effect of ADP release， 

T曲 1． 从 ．．m血I删  孕 蛐 0n缸ciivetteA舾 伽n州 ·aDd 
thedYeets 0f 0∞锄 A oil肿 ．m B ．mhibit0r 

∞ 。∞锄 A．inthe pI № ofS-145．mee~yser# e(Met}， 
aad S-145+M et． 月 =l2—14 pI叩 日r fa~om 6 rahbits． 

± s． 《0．05．cp 《0．01 惯 cmllentA． 

从 10omnol‘L was usedto aggregate platelets 

in euvette A in the following experiments with 

m1r． 

In the presenee of S-145 10o nmol·L‘ in 

control group， Thr-induced aggregati0n was 

concentration-dependent in cuvette B， in the 

treated group．m1r O．1 and 0．3 IU·L～一induced 

aggregationwas enhanced bythe contentA (P< 

O．01)，and O．5 IU‘L～一induced aggregation 
was not affected．but ATP release was suppressed 

(P<0．O1)． Inthe presence ofS．145+Met 30 

umol·L in cuv~l：e B， effects of 

enhancement and reduction 0f Ⅱ．induced 

aggregation and ATP release by the conter~ A 

disappeared(Fig 1)． 
Prolongation of time intervals between 

filtration and addition  of 1tlr 1he time 

r3g1． F~eets of tm~ at A cEi Thr 0．3 IU ·L-1o．皿ml删  

a罟 曙 叫 帅  ATP r岫  aI B hithep 蛐 0f 

145100 1．L一 ． 0 ：Sethle~ontr~； x：0哪蜊 A； 

：。 恻 A +M et 3o JIIn0I·L_。． 月 =9— 11 q哪 她  

from 6憎№ ．拄． ± ． )0．05一ep <O．0l坩 Thr衄  ． 

g  ∞ 
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intervals between filtration and the addition of Ihr 

ⅥeIe 10．30，60．andl20 s． Inthe pre~nce of 

s-145 in cuvette B． Ihr O．3 IU·L～．induced 

less potent aggregationwas enhanced(P<0．0l， 

Fig 2A)，A1P release was slightly increased(P 

>0．05，Fig 2B)，and I1}Ir 0．5 m ·L induced 

A1P release was reduced(P<0．01．Fig 2B) 
without effect o13． its aggregation by the 

prolongation of the time intervals between 

filtration and the addition of Ihr． 13．tlle 

PRP was pretreated with S-145+Met in cuYe~e 

B， the enhancement of aggregation and the 

reduction of A，IP release by the content A were 

completely inhibited (P >0．05 ∞ 0 s．Fig 

2A，B)． 

2． El of曲柚西嘴 the intervah betwe~ the 

血灯丑d岫 the addition 0fThr0．3ⅡJ·L一 【A) 0．5 

IU·L一 {B)蚰 |窖 窖嘣咖 -m哪 e№ B the 啪 ce 

S-145l肿 nmo／·L_。． 日 = 11— 14 pr即 盯ad幡 frmn 6 

玛岫  ． ± s． 叩 >0．晒 ， <0．帖 ，cp <0．0l惯 0 s． 

5一FITisthe richestinthe dense granules of 

blood platelets and released to blood str~q2n 

during platelet aggregation activated by stimuli 

such as AA， Thr， coliagen， and platelet- 

activating factor， etc， but the functional 

significances of released 5 HT not fully 

underst0od． 

To investigate tlle effects of AA—induced 

endogenous 5一I-IT on platelet aggregation and 

release reaction． tlle filtrate experiment was 

performed in this stub． AA induced 
aggregation with ATP release． and 山e 

aggregation i12 curate B induced by content A 

was inhibited by S一145 or M毗 respectively．tllese 

results demonstrated that the content A contained 

TXA2 formed and endogenous 5一}rr released． 

ADP was als0 released with endogenous 5一Hr and 

TXA2 formation．since the pretreatment of PRP 

with S-l45+ Met did not completely abohshed 

the aggregationin euvette B bvthe content Awith 

AA 100“rn01．L～ ． S0．AA 100mnol·L was 

selected for activating platdets in cuvette A to 

avoid the effect of ADP． 

Ihr elicited platelet aggregation and ATP 

release in rabbit PRP and both exogenousL and 

endogenous 5一Hr did not induce visible platelet 

aggregation in the same preparation． These 

results suggested that endogenous 5一HT enhanced 

the aggregation by IhrO．1一O．3IU‘L without 

or with shghfly increa$e in A1P release might be 
due to the superimposition of cytosolic—free 

calcium mobilization f C ． The 
potentiationsand enhancements of aggregation by 

exogenous 5一FIT were similarly observed with 

ADV ’ ，epinephrine ，and TXA2 ana】 】e 

(STA2) ． 1hr O．5 IU·L caused full 

aggregation with ATP release， lmder this 

situation， the aggregation was not further 

enhanced by released 5．FIT．but A1P releasewas 

reduced，suggesting that a negative feedback loop 

may existtolimited aggregationthrough reduction 
of release reaction．which can be activated by 

full aggregation，and endogenous 5一I-IT plays an 

important role in tllat loop by lowering release 
reaction including adenosine diphesphate which 

was comidered to be closely associate with the 

stabilization of 【C Ji 1evel and d 
deaggregation ’ ． So． we can draw the 

conclusion that endogenous 5一HT was released 

from activated plateletand plays．inturn，a role 

in the regulation of ~atelet aggregation by the 

superimposition of【Caz jjandthefeedbackloop 
to regulaterelease reactionand calcium relatedto 

platelet aggregation． 
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兔血小板释放的内源性S-liT对凝血酶诱导的 

血小板聚集和 A'IrP释放的体外影响 ． 
R； I。【 5 

李柏岩 ，李文汉 c吏 i 
(哈尔滨医科大学药理教研室．哈尔滨 15(i086，中国) 

关键词： !重量；花生四烯酸类；庚酸 
A2；S-145；美西麦角；凝血酶；血小蝗； 

丁P 

类；血栓素 

血小板聚集 

且的：研究内源性血清素 5-HT对凝血酶( )介导 

的血小板聚集和 KIP释放的影响． 方法：以透光 

法和介质中 ATP的量评价聚集和释放反应． 采用 

滤过实验观察内源性 5-HT的作用 ． 结果 ：(1)花 

生四烯酸(从 )诱导 A管聚集和 ATP释放，其内容 

物使 B管 PRP聚集 ，被 S-145或美西麦角(Met)抑 

制 ． (2)s．145预处理 ，A管内容物增强 Thr0．1— 

0．3 1U·L 的聚集 ．抑制 0．5 1U·L 的 ATP释 

放(P<0．01)，B管内预置 S-145+l~tet，上述作用 

被消失． (3)S-145存在下 ，延长滤过到加入 Thr 

的间隔．A管内容物使 Thr的聚集／释放反应进一 

步增强／减弱 ． 结论 ：血小板 内源性 5-HT增强其 

聚集反应 ，并通过调节释放反应和钙发挥对血小 

板的反馈调节 ． 
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