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Effect of procainamide on ultrastructure of blood platelet in rabbits 
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KEY W ORDS procainamide； arachidonic 

acids；platelet aggregation；electron microscopy 

AIM：To stIldv the effect of proeainamide(PA) 
on the ulWastracture of blcod platelets． 

Ⅱ l】．oDS：Arachidonic acid was added to PA． 

treated platelet．rich nlasⅡIa to induce phtdet 

aggregation． n1e 50-nln$ectioll8were examined 

with a transmission electron microscope． 

RESULTS：PA 8．5— 136／~mol·L n1arked1v 

inhibited chaIl s of pseudopods， a-granules， 

dense grantttes， gtycogens, open canahcular 

system， and dense tubular system． 

O0NCI )s ON： PA markedly inhibited  the 

cha~ es of ultrastructure of blcod platelet and 

rde＆ir】g response． 

Precainamide(PA)not only inhibited the 
platdet aggregation lnduced by adenosine 

diphosphate(ADlP)，aIachidonic acid (AA)， 
thrombin， ．calcimycin (A23187)，and 
clonidine． but also inhibited TXI32 produc． 

fiont 一 J
．
PA reduced platdet adhesion! 。and 

inhibited  pulmonary thromboembolism and 

malondialdehyde (MDA) production J． T0 
investigate the mechanism of PA-produeed 

inhibition on phldet aggregation，we studied the 
effect of PA on platelet ultrastructure changes in 

AA．induced phtdet aggregation． 

M ATERÎ I S AND M咂TII(，Ils 

l~agents PA was bought from Beijing 
Pharmaceutical Factory(1ot No 9O6O48)． 从  

was obtained from F1uka(1ot No 65011／1)and 
dissolved in anhydrous ethanol before ll$e． 

Glutaraldehyde was purchased from Nacalai 

Te8que，(1ot No M2K1854)and 2．5％ solution 

was prepared with phosphate buffered saline 

(PBS，pH 7．4)． 1％ Osmic acid(Johl3son 
Matthey， Material Technology， UK， Batch 
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No OB12B08) vc'a8 prepared with PBS (pH 

7．4)． So~ 's resinL7j consisted of vinyl- 

cyclohexen-dioxid (VCD，product No 94956， 

Fluka)j diglyeidylether of polypmpyleneglycol 
(DE11736，analysis No 257322／11094，Fluka)， 
nonenylbemateins~ure-anhydrid (NSA，product 

No 74378，nuka) and dimethylaminoethanol 
(DMAE， l0f№ 3899o， Taab b ries， 

England)． 
⋯ 、 

Platelet aggregation experiment ’ 

New Zealand rabbits of either sex (，l= 6， 

weigI1ir】g2．1±O．3 kg)bred bytheExperimental 
A~irml Centre of First Mflitacy Medical 

University． idimetric tub~8 con~ ning 0．5 

mL PRP vc'a8 divided eC~dy into 6 groups(6 

tubes／group)． A：nomaal group；B：treated 

tll O．85 ％ saline 50 m C：treated tll 

indometacin(0．98 gmol·L_。)50 gL，D，E， 

and F：treated with 50 t,L PA (136，34，and 

8．5 t~mol·L_。，respectively)． Turbidim tric 
tub~s of group B — F were placed in the 

ag：~regometre (Model Bs631， Beijing 
Biophmmaceutical Factory。Beijing)and从 1O 

儿 (94 tmaol-L_。)yea8 added to induee platelet 
a~gregation． 

圈Ie舯 n mieroseooy Aggregated-PRP 

(platdet-rich plasma)was spun at 1100 x g at 

4 ℃ for 15 min． Platelet pellets were f_瑾ed in 

2．5 ％ l|taIaldel】yde for 2 h，and then washed 

tll PBS，post-fixedin1％ osimicacidfor2 h， 

dehydrated in acetone，and embedded in 

Spu1T'S resin． nle embedded blocks were sliced 

into 50．iun 8G~tion with the LKB-5 ultratome 

(I皿 V Co，Switzerland)． Ⅱ1e sections were 
stained with uranyl acetate and lead citrate，and 

examined with 皿 M1200EX tmns~ ssion electron 

microscope(Japan Electron Co，Tokyo)． 

REsI)I腮  

Normal group(rig 1A) e majority of 
platelets were cireular or oval， demarcation 

membrane systeln(DMS)re'as dear，ghcocalyx 
was distributed evenly on platdet 8ulfa~ ，and 

platelet membrane did not show pseudopod．1ike 
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wa@very higfl，and the space betwin DMS and 

cytoplasrmc Inclusion was a transparent interva1
． 

1he number of a_granule increased
． There was 

moderate electron density in tx=granules
， their 

suttees were su玎DImcled by demarcation 

membrane， and high electron density nuelei 
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existed in the centre of partial granules． 

Abundant glycogens distributed separably or 

mftedly in cytoplasm． Mitechondrial cristae 

weIe obscure，and theI_e was no clear de~ ation 

hne betwo~：n hyalomere and mJl0】nere． 

NS卿 f F．ig 1B) Platelet surfave 
extended mush pseudopods． Most platelets 

adhered together and demarcation nlenlbrarles 

blended each other． a-Grarm los，dense es 

and SlYcogens reduced or disap1)eaIed obviously， 

and hyaloplnsm ed strikingly． 1lle 

rRlmber of OCS reduced and its cavity nⅢ wed 

down． 1l rRlm~ r ofDTSiDCl~a8o：t，its cavity 

ex~nded。andjts electron density enhanced． 

Indoolega~n group (Fig 1C) 1l 
platelets manifested circular and their surfaces 

extended and formed slender pseudopod-~ e 

processes． 1llere Wel"e abundant a-granules， 

dense gr&ln1]e$， and glycogens in cytoplasm 一 

nle number of OCS reduced and its cavity 

narrowed down． 1l number of 【_s increased 

mildly． 11 demarcation line ∞en 

hyalomere and granulomer~was not clear． I1le 

morphology ofhloed plateletwas similartothatof 

noilllal group． 

PA groups In136ttmol’L一 group。most 

of the platelets oval，DMS was heid，and 

platelet surface extended toform thin pseudopod- 

like flax]dle．backing． 11leI_e weI_e plentiful t2- 

granules，dense granules，and glycos~ns which 
distributed diffusely with mitochondrla， and 

lv$o6o~ in cytoplasm． Demarcafton line 

between hyulomere and oII I_ewas obscure． 

1lle number of OCS increased and its cavity 

narrowed down． 【_s existed mixedly in 

cytoplasm with OCS． Electron density was 

~ghtly higherthanthat ofthe normal group． In 
colnp~ $on with NS group， the ultrastructum 

chans~was inhihited(Fig 1D)． 
hI 34 ttmol’L～ group．the morphology of 

part of Dlatelets was irregular and their surface 

extended to form m曲 pseudopods． 
Hasmacules eanle together towards platelet 

center． 1lIeI_e was clear demarcatian line 

betwenn hyalomere and amIl0meI_e． The 

numberof DTS andits electron density increased 

(Fig1E)． 
hI 8．5 Ixmo l’L～ group．the morphological 

cha~ s of platelets weIe potentiated ． granule 

and glycogen in part of platelet weI_e decreased． 

D CU ；】[0lN 
Blood platelets aIe mo l~ ctiono1．semi— 

five，anucleac cells． Transformation，releasing 

and aggregating reaction appointimmediac yin 

blood nlatelets when they we stimulated by 

$onl~ tactors， such as aggregahng-reducers， 

ADlP．从 ．thmmbin and other． In the present 

paper， PA inhibited ultrastructure changes in 

AA—induced platelet aggregation strikingly， and 

theinhibitory effects of PA I_e dose—dependent． 

1llese results are ultiforul with the reported 

inhibitian of PA on AA， ADp， thmmbin and 

other-induced platelet aggregationL 一 ． 

1lleI_e is Ca2 一pump on 【_s membrane in 

platelet．whichtransfers Ca2 from cytoplasm 

t0 【_s when blood Dlatelet stands in static 

condition， which decmnses free ealeiarn 

concentrationin cytoplasm． Wllen blood platelet 

is activated．C is released to cytoplasm from 

【_s。 and free calcium activates constringent 

protein， p~omo tins platelet transformation， 

e】【ter1dirI p md0p0d，granule centralization and 

releasing reaction and other． In the present 

paper。 PA inhibited the changes of DTS， 

speculating on the red uction of free calcium in 

~ytopl~m and reaction as mentioned above． 

A18o，the result was accordant with o111-report 

that PA reduced eytosolic free Ca2 level in 

blood platel& ， ． 
Blood platelet needs ~nergy when it 

maintains normal morphology and is activated． 

Platelet energy-comes from glyeogenolysis in 
whichC i8 necessary． In the present study． 

iIlPA groups．the aⅡxm咀ltofglycogenwas higher 
thanthat ofNS group，indicatingthe reductionof 

free-Ca“ in cytoplasm． 1llerefore free-Ca 2 

reduc~ n is one of main mechanisms that PA 
inhibits platelet aggregation probably． 
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酱●卡因胺对兔血小板超微结构的影响 

一 

量堡，芒查型 ，柳息洪，肖涣才，扬淑琴 
(第一军医大学电镜室； 药理教研室，广州 510515，中国) 

关键词 童量圭垦堕；花生 
血小板聚集；电子显微镜检 

四烯酸类； 

查 五 {觳}言 旬 

目的：研究普鲁卡因胺(PA)对血小板超微结构的 

影响 ． 方法：将花生四烯酸(从 )加入经 PA(8．5 
— 136 mnol·LI1)处理的富含血小板血浆(PRP)中， 

诱导血小板聚集，制备超薄切片，用 电镜观察各 

组血小板超微结构变化 ．结果：PA 8．5—136“mol 
·LI1显著地抑制血小板伪 足，a颗粒，致密颗粒 ， 

糖原，开放管道及致密管道系统结构的改变 ． 并 

存在着剂量依赖关系． 结论 ：PA对血小板超微结 

构和释放反应均有显著的抑制作用 ． 
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Plate．1et-rdeased ADP statfilizes PAF-induced rabbit platelet aggregation 

by stabilizing intraceilular caldum1 

YI Fu． an．GUO Zhao．Gui2 

(h~boratory ofMolecular Pharmacology，tlu-nan Medical【枷 竹，Cha~sha 410078，China) 

KEY WORDS phtelet aggregation； platclet 

activating factor；apyra~e；adenosine 

dipb0sp}me；calcium 

AIM ： To examine whether platdet．released 

ad∞ l1e diphosphate(ADP)would contribute 
t0 the stabilization of rabbit phtelet群舛嚆明 

induced by phtel~t a v砒i factor(PAF)． 
METItODS：Rabbit phtelet a~regalioninduced 

by PAF was measured tttrbime~cally． ADP 

release from rabbit platelets stinlulated by PAF 

was determined by HPLC． Intracellulat"Caz 

惝 measured using C ．sensitive fluorescent 

indicator Fum 2-AM． REs【J1 【s： PAF ≥ 1 

nmol·L induced full phtdet aggl~ On． 
which did nol deaggregate over 5 min after 

agg~gaffon reached peak． Hatelet aggregation 

耐 哪 m ed Nafiotml Science FcImdBIj叽 ， 

3~470007血d 3957嘴 l6． 

珊 印喇 d∞ to Ptof 61／O Zlmo-Gai
． Phn 86-73l卅 —44ll， 

日 册 Fn 86-731447—1339． E-rmil @pub ．∞． ．m  

R Ted 1997—11—14 — n 199~4D-20 

WaS dea~regated in a concentration-dependent 

lnan／ler by subsequent addition ofADP scavenger 

ATP-diphosphohydrolase(apyrase)at5—100 nag 
·L～ ． 眦 ’3 nmol·L stimulated release of 

ADP(29％ 6％ of contro1)．and elicited a 

rapid rise in intmcelhlar calcium (1 C Ii) 
which 口eaked at approximately 15 8． 1l~en the 

【C ji la】1y decayed from 585±80 nmol 
‘L～ within 1(30 s to a low level(364±82 nmol 
·L )． Apyrase 100 nag·L一 ．added 2 min 

after PAF，reduced【C ji to a lower level 

(171±29 nmol·L )． C 口 【s 0N： 
Phtelet-released ADP stabilizes 眦 induced 

rabbit platelet~ =gation by stabilizing[ca2 ]i 
at devated leve1． 

Platelet~ fion plays an important role 

in the pathogenesis of thrombosis． Deaggrega- 

tion a )eaI8 to take place moat readily when the 

release Tea onhas not ocnl如edL川． rI1地 effects 

0fthe release reactiononthe abilityofplateletsto 

7 7 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

