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AlM: To   study e  effect  of  3  6- dîmethamidcr 
di  iodonillrn   citra   -65) on  the 

cytoplasmic free  calcium ([Ca?+ IJ 
 

 

MA1ERIALS AND  ffiTHODS 
 

 
 

Rωgents  1-65 synth  ized by ProfαÆN  shu- 
( .ent of Chernis Lanzhou Uni 
dissol ed in 5 % glucose solution.  2-AM was d 

cyωp1asI Il C  Qj+ <[ ]+i)  nmmuon inl frOWi WaKo Pure Chemi I dus Japan ii 
 

rabbit platelet. ME11IQDS: Measurement of  te 
cyωmHcQ2+of  ptatdets intpitro  by  using Quim 
2..AM fluor  lce  tecm ue.  RESUL1'S: m dle 

was ob1raffied from CaffiiocMn Ine  USA. Th  :: 
om  1ηiηl tLknkmlg Bidthm1mznm1 

Verapami1J h  Mo dde  o was  f:10m dB j  υ 
pn  lceof CaC1 mmol.L- 1  1-65  (10  20  and 

30μmol.L-1) redu d th@ rise in [Ca2 + ]i induced 

PhmzlτIl.aceu c  Factory. A11 other  r 
dissolved in triple dist  ed water. 

geentts"were  AR  and 

 
 

by rombin andαlcimycin  from 142 22  mnol 
• L-1 and 124  18nmol-L-1t0118 20  78  12 

pre  ration of platelets  Bkx was Jlectedfrom the 
central art   of rabbits pinna into plastic tubes oo1n16 
volume of acid-citrate-d xtr  (AJ and spunωobtain 

4010 Dmol.L-1  r  pectively and  10815  77 platelet-rich plasma (PRP) . The  PRP was acidi  pH 

14  37 ::t 14 nmol. L respc; tively. Inl the 6.6 with ci ic acid 0 .15 mol.L  and spun (900 X g for 10 
 

pr   .ceof  tæic acid2 mmol.L-1  1-65  (10  20 
and  30  l Ilol  • L-1 ) reduced the   eaz + :rrel 
indu(  d by  thrombin fròm 52    :1 nmol.L-[ to 34 
:t9    19 ::t 6   and  11   5 nmol.L      res      tively. 
In addition    1-65  (10  20    and  30  1ffi101.L-1)  also 
reducede      Ca2 + infl'1X induced by  thrombin from 

 

91  13 nmol.L-1 to 84  15  58  15 and  28  19 
nmol  • L res_I)E ctively. CONCLUSION: 1-65 
inhibited not  only  the  0;+ releåse but  also the 

rnin) . The  platelet  peliet was suspended in buffer  A 
ωntaining NaCl 145  KCl 5  Mg 1  NaI 14   0.5 

HEPES 10  dextrose 2  tazic acicl. 2 mmol. L- 1 and  BSA 
2 .3 %HH 6 .5.  1t waspun again at 900 X g for 10 min 
and  r  uspended at  2  x  1011  platelets. L-1  in buffer  B 

ntaining  NaCl 145  KCl 5  ]\.1g$C)4 1 N 0.5 
E PES 10  dextrc 2 mmol.L-1 pH 7 .4-. 

Meas  EE Eenlt  of cytωωolic 0;+  In  acellul.ar  ci2+ 

:z  ! on  of d was  m  d u1smnlgQωmuωIndik1h  2 

influx of Ca2+ in activation platelet. h1U'mnO 1bimnm-ν inlduced rise  in  [ea2 + 1 was ffil  nro 
 
 
 
 

36- D immetn nidodi 1e  Opt QdoJni cit:ra; 
(υ1--65) w  iodωdüαln 

 

?  th  i   d by Departrnent of Chemistry  l.. a.whou 
uruversty in  1984.The  antiplatelet  aggregation 
action of L65might be related to inhibition of thp 

of cytophmic  freeulcium IJ  In the  pmem 
 

study  we  studied  the  effect  of I-65on  tlm 

separately in  the pr  ence of CaC12 1 mmol.L-1 and tmc l 

acid 2 mmol. L  1.Fα. the  latter. Quin 2-AM..læded 
plaωlet slUspensions were incubated  Wtb 5 19 at 3rt for 5 
min.with egtazic acid 2 nunol. L-1  beføre activation. The  r 
me m[Ca2+]i in presence of CaCl21mmol-L-lmpmmsa 
cαnbination of Ca2 +  release and influx of ea2 +.  The rise lD  i 
the pr  ence of tazic acid 2 mmol.L-1 reflec ea2 + release. I 
The difference between the 2 measurer dω 1 
of XtmlaiCab. 
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atistics  Al1 data were  edasx:!:S. 
was evah.lated by t  t  t. 
 
 

RESUEI3 

p value 

Cli  'al La mWTY:1 El h h  R  d ijt g 100730Ch  ina 
i 9602 5 Ac td1996·1233  

In the presence of  Cach 1 mmol.L-1 in 



34 1:9b 84 15a 

191:6c 58 15C 
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e mdrIg[02+]i was67±12'mol 
: 8). Thromþin 50  u_. L-and 

JA  200nEnol-fsm a  rise  in 

:: 1299q ;3 • 
 

 

1-65..was .clOsely related  to the  inhibition of the 
in [Ca2+]i· 

In this-study the  effects  of 1-65 on  .e ea2 
ol-+  induced by thrombin were

 
Iωμfa    r@lease a.nd influx of 
[d+;:1H d 191  18  (P < 0 .01 n = 8) 
-!:;wy'IEIII M-m dets nt  19 

120 Eand 30  no1·L-vthe resttrtg 
as 69  10  64  15  and  63 :t 12 

 

:8)respectivelyindicating  the  rest 
 

2+1.wasmaffectd;but I-65markedly 

;Jidωtal rise in  [ ]i induced by  thrombin 

 

obs  ved separately.   The  results  showed  that  1-65 
inhibited not  oruy  the  Ca2+   release   but  also   the 
inflw  'of  Ca2 +  in   activation   plat.elet.  Since    the 
agonist-induced rise  in   [Ca2 +  Ji   in  platelet   is  a 

Im bination of  Ca2 +   release  from  Ca2+ store  and 
influx  of extracellular ea2 + (7)  these  findings  lead 
to the  nclusion  that  the  principle of antiplatelet of 

2 

afld caicimycin (Tab 1)· 1-65  is  mainly  due  to  the  inhibitian in  both  Ca + 
release and  influx  of Ca2 + . 

im t  of 1-65ωrimM[CaF]ih ced by 
 

 

Beca 
 

 

se myocardial cell in intake  storage and 
 

and ca1   e pn          of C    2  1 mmol 
TT(ωωrise) on   ea2 +  'rell                 d lby         nbin in 
Ld                t8Zic a'ωmd| L-    MK 

rabbit pla lets. n c:: 8 rabbits S.
 

? 0.05 ?<0.05 ?<0.olv?ω  .[.
 

 

[Ca4+  l/nmol.L-1 
 

Bug/Tot4dseQUInflux 
101.L-1  Thrombin-  Calcirnycin- release 

induced induced 
• 

 

}..65 o  142:t 22 124  18  52  11  91 1:13 
10 118 20a  108  15a 

20 78 1:12c  ìi  :t13c 

Ul 

J}elease  of Ca2 + is  s 1  to  platelet. Therefore 
le-ant  -CaZ+ mobilirzation action  in  platelet  of 1...65 

may  he10p to  e]\.1.cidate its  protective effects  on 
my  dial injucy  by ischemia  and reperfusion(8) . 
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ηle rise in  [C;+ ]i over  resting levels  induced 

by      ombin in the  presence of  egtazic acid  2  mmol 
·L-1 W  Snot diminished þy   verapamil but  was 

 

diminished by 1-65 (Tab 1) . 
1-65  markedly  inhibited   the    influx  of   01+ 

induced by throm:bin  (influx was  calculated as  the 
differl   ce  in   the    rise   in    '[ ci  Ji   noted  when 
pIatelets were  activated in  the  presence of CaC12 1 
mrnol' L-1 and egtazic  acid 2 mmol.L- 1)  (Tab 1). 

 

 

DISCUSSION 
 

 
 

An rly platelet  resIX>nse to activation is a rise 
cytoplasmic [ea2 + J i which plays  'an  important 

tole  m stimulus-response coup1ing  44 . 

riment demonstrated at  1-65  marked1y 
i bited the  rise  in  L Ca2 + ]i  indmced  by  calcimycin 
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pr Biochern Biophys 1991; 18': 7i. 
3 K iko MF nio KMin  oru K}  KErisuke A Ma nobu K 

Keisuke S 
 

et al . α1 the measurement oí cytω c free calcium 
ion conegl ation b y usi the fluorl æ  probe Quin 2. 
Jpn J Clin Hemato1 1986;  27: 165 -= 72. 
RinkTηJ  sa ω ωωωloiUmI1lEl rmn giI 

 
 

5 Rink TJ.  Reoeptor-mediated αicium  e: 
lE)BSLett 990; 268: 381- 5. 

fu Sage S0  Ri η| Ihe  kinð cs d dmg 
lci\J!lil. oon entration m FUJ-a-2 taad.ed h' platelets. 

J Biol Ghem 1987;  262: 16364-9. 
7  Ware JA Johnson PC Smith M sa lB.flEW. 

Effeot of common  agonists  on cytoplaSsIrmrnciio1n0ized calcium 
 

cQncentration in p1atelets. 
J Clin Invest 1986;  77: 878 -86. 

8  eng XL Qiu PL Liu Jτ  α1en Sy.  protective effects of 3 
6_dimethamidodibenzopyriodonium citrate  on myl ardial   i 
induced by chemia and repedusion in ra.ts. 
Aot:a lPhalma(;!ol Sin 1993; 14: 367 -9. .

 



:p 0t'ent ærr  

 

and antt-ι4a 1tMmt  ie  ef tfeßtsρ223 ) 
 

but 
 

wmmv aud. RaEHokmm ssay  w.fluo:r:o 
 

plx  e 
 

were eà  measure thrombox.ane ' .l 
 

l 

 
 
 

 

35  BfBLID: '0253· 
:æ  Phaf't' arok a  f 1'197 Juh  18 (4) 

 
r  

 

2. (: 

 
 
 

1 i ja ): ( tll 

 

 
 

124 18 ronol-L- 1 11:8' 

 

 
 
 

78 12.. 

.ft } 10 nnx>l" L - 1 1 1'51 14 37  14 
 
 

l ; 1 : z 
-..I 1' 2 0m L- l  a 

 
 
 

L  
 
 

: i65 
<(C.a2 + 1)  .  : QllÎn Alvl 

1-65 c iJ. 52  11 mn .L.'-1 
 
 
 

91  13  L-iF 
5  28 19 runot. L-1 

[C ...+ ]i.  t:1..65 ! Ca. :It 

C  2  1 f.llIn)!.L I  1  5  (l()  20  30μrool CaZ . 
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Inhibitory effects of copper-aspirin cømplex on platelet  aggregatìon1
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K E'y' " ORDS  P  platelet  agglega- 
tm; rornbaxane  A2 ; )OPIi oi;motomII; 

douic  acid; adenc  diphc  phate; f!}latelet 
activa  !actor 

 

 

All\f:To study  the înbïbitory  effocts  of  PF asp
 α Ile  (u sp)  on  platelet   a   ation. 
ME'l'BODS: wi  adlOSine diphosphate the effects 
of tuAsp p1atelet ag  egation  vitro or in vivo 

 
 
 
 
 
 

(1'Xl ) neratioll  froro platelets e  levels  of 
T and of 6-ket -PGFlαin  plSSIlla and the platelet 

 

>ninrelæse reacti  RFSULTS:  In  1.Itro 
inlited  arachidoIÚç  acid  (AA)-induced 

tively  inhibíted M.-induced g pb: 

e 6-keto-  F1a lt1Centration in  m 
at of rrx .  ωNÇL{ : 

CuAsp  in  vi  shows lle 

iuhil  .ot ry  effects on  AA-indu d  a D:  tt. 
i i (Asp)  r Lated  to  inhibition of p1a 

cyclooxygenase and. e release  of active 
 

m platelets. 
 
 
 

Aspirin   (Asp)  shows   a     lt .telel 
aggregation effect  and  is  vvidely  appHed  to the 
pl'evention and  therapy of   thron1OC noolic 
especially  ischemic c  diovωar  di   ases(l) > A 
at  higher dæes  however  supress  pros a 
(Pro)  synthesis ìn   endothelial cells whi1e. i 

gregãtion (ICso=17 u" nol.L-1  95  % nfid  l.Ce 
 

thromooxane ( TXA 
 

2 ) gen ration  in  pl 
limits: 9 - 33μmol.L-1)e rel  se  of  5-Hf 
(I( :::19μmol • L-- 1  95  % nfidence 1imits: 10 

- 30  101 • L-1 ) andτχgeneration from  p1a
  (P< 0.05).  Usp 10  1    mg .. -)lig 
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1t  S1lpported by  e Fund for the Study df Basic Usage of 
Yl.1ma.an ProvinceN94ωω2r 

To  look for a substitute of Asp has be  mea 
 

Qf  interest. 
Copper  aspirinate [0  aspirinate)4 

a  pper  Implex Qf Asp(  had  t10t Iiy 
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:0αirnlt  stinal  side  eÆfects htlan  ABP' due 


