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EXTRACELLULAR CALCIUM AND PlATELET GLYCOPROTEINS. I. Jabbal
Gill, G.I. (1) Johnston (2) and s. Heptinstall, (1). Department 
of Medic1ne, Umvers1cy of Notbngham, Nottinghalil, U.K. (1) and 
Department of Medicine, university of Texas, San Antonio, Texas, 
U.S.A. (2). 

Platelet membrane glycoproteins lib and Ilia form ca++_ 
dependent heterodimer complexes that contain binding sites for 
fibrinogen and therefore are relevant to the ability of 
platelets to aggregate together. In this study we investigated 
the effects of extracellular ca++ on the stability and 
expression of IIb-IIIa complexes using a IIb-IIIa complex
specific monoclonal antibody Ml48. Its specificity was eKamined 
using crossed immunoelectrophoresis: the antibody reacted only 
with intact IIb-IIIa canplexes and not with either glycoprotein 
alone. 

SLS-polyacrylamide gel electrophoresis of immunoprecipitates 
of soluble glycoproteins that interacted with Ml48 showed that 
IIb and Ilia were present as complexes in ca ++-depleted media at 
25°C, pH7.4. However, ca++_depletion at 37°C, pH7.4 or 37°C, 
J;tiB. 7 or 25°C, pHS. 7 caused dissociation of the complex. 

'1'he effect of extracellular ca++ on the expression of lib
Ilia complexes on the surface of intact platelets was studied I¥ 
a technique which is based upon indirect binding of Ml48 using a 
fluorescent- labelled second antibody (FITC-RAM) and measuring 
the fluorescence per platelet using the FACS IV cytofluorometer. 
Intact platelets were incubated in Ca ++-depleted media at 25°C, 
pH7.4 or 37°C, pH7.4 either (i) prior to or (ii) after adding 
Ml48. At 25°C increaS.W Ml48-binding was observed, compared to 
the value prior to Ca -depletion. 'Ibis increased binding could 
be reversed by adding ca++ back to the preparation. Under 
condition (i) at 37°C a marked decrease in Ml48 binding was 
observed, which coold not be reversed I¥ restoring Ca ++, while 
under condition (ii) at 37°C the results were the same as at 
25°C. 

our studies demonstrate that (a) ea++_depletion at 37°C 
and/or alkaline pH causes dissociation of the IIb-IIIa complex 
(b) ea++ depletion at 25°C possibly alters distribution of the 
complexes there~¥ increasing their availabilicy to the antib99Y 
and (c) Ml48 prevents the dissociation of complexes inca++_ 
depleted media at 37°C, possibly by holding lib and Ilia 
together. 
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ANALYSIS OF THE FUNCTIONAL ROLE OF PLATELET MEMBRANE GLY

COPROTEINS WITH MONOCLONAL ANTIBODIES. H. Nagata, S. Nomura, K. 

_Oda, T. Kokawa and K. Yasunaga. The First Department of Internal Medicine, 

Kansai Medical University, Osaka, Japan. 

Eight monoclonal antibodies were obtained which recognized platelet surface 

antigens of these, 5 (NNKY1-32, NNKY2-5, NNKY2-6, NNKY2-ll, NNKY2-18) 
recognized GP lb-1 a complex, 2 ( NNKY5-4, NNKY5-5 ) recognized GP l b and 1 

( NNKYl-19) recognized CD 9 antigen. They were used to research the platelet 

membrane antigens. 

Monoclonal antibodies that recognize CD 9 antigen, which exists on the sur

face of platelets, acute lymphoblastic leukemia cells, eosinophils and other tis

sue, are known to act as an aggregating agent to platelets and NNKYI-19 was 

fond to induce platelet aggregation accompanied by ATP release. NNKY5-4 had 

no effect on platelet functions. NNKY5-5 inhibited aggregation induced by ris

tocetin but had no effect on aggregation induced by ADP, collagen, thrombin, 

and NNKYl-19. NNKY1-32, 2-5, 2-6, 2-11, and 2-18 inhibited aggregation induced 

by ADP, collagen, thrombin, and NNKY1-19, although slight release of ATPwas 

recognized when NNKYI-19-induced aggregation was completely inhibited by 

NNKY1-32. Mutual inhibition of binding to platelet membranes between the 3 

groups of monoclonal antibodies was not recognized. 

NNKY1-19-induced aggregation was associated with a lag time that was pia

longed in inverse proportion to antibody concentration. Aspirin had almost no 

effect on NNKY1-19-induced aggregation. A TXA2 receptor antagonist, a calci

um-channel blocking drug and EDTA inhibited NNKY1-19-induced aggregation. 

These results indicate that GP I b, GP Db- II a complex and the cyclooxygenase 

pathway are not involved in NNKY1-19-induced platelet activation, that the tar

get of NNKY1-19 on the platelet membrane is same as that of TXA2, and that 

the mechanism of activation by NNKYl-19 is related to calcium flux. 
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f'LA TELET IEIIBfW£ GL. YCCf'ROTEllll6 AI3NHIAI..ITIES lN MYELO-
f'IU..IFERATIVE O:rstR:aiS. STJU:111£,/J'UICTllJII f£LATJlMiHIP. 
M. Mazzucato (1}, II.G. Del Ben (1). A. Casonato (2). V. De 
Angelis ( 1) I and De Marco L. r 1}. Centro Immuno-trasfusionale 
U.SL. n. 11 Pordenone (1) and Patologia Speciale Medica II 
Universita' di Padova (2), Italy. 

The platelet IIISIIt>rane glycoprotein& (GP) Ib and GPIIb/IIIa 
""'"' investigated in 'D p<ltients with myeloproliferative 
disorders. 2 po:~tients had essential thrombocytiiiRia (ET), 2 had 
chronic myeloid li!IJ\IIIIIia (CIIL) and 6 poliaytlllllia vera (PV). The 
number of GP molecules were detected by radiolabelled 
nocmoclonal antibodies anti I3Pib and anti GPIIb/IIIa lltlqllex 
(a;ift of dr. Z.ll, Aucgeri) and their function was evaluated by 
using, in a bindinc assay, purified radiolabelled asialo von 
Willebrend factor ( '125! AIMif") and puri fi'ed radio labelled 
fibrinogen ( '125! F). Binding isotherms were evaluated by 
Scatch!lrd type analysis using the computer assisted program 
Ligand. The binding of '125! anti GPib to the platelets of the 
ten patients s"'-d 14,955 ± 4,636 molecules/platelet (11/Pl t) 
Dtllllpt!lred to 19,?98 ± 3,?91 M/Plt of 11 normills with a p value < 
0.0 1. The binding of '125IAsvWF to the GPib of nonstilllJlated 
platelets in platelet rich plasma (fRP) - then IIIIN!ISUred and 
fot.mcl to be decreased. The dissociation constants {l<d&) were 
'"\thin noi'!IIal values except in one po:~tient. There was a load 
carrelation (r • 0.91, p < 0.01) between the amount of '125! 
AIMif" bound and GPib molecules. The binding of radio labelled 
anti GPIIb/IIIa to the platelets of six po:~tients (4 with PV and 
2 with CIIL) was Masured and found to be constantly decreased 
in all po:~tients with a mean value of 25,349 ± 21J77 M/Plt 
~red to 43,192 ± 6,354 11/Plt found in noi'!IIals (p < 0.01). 
125I fibrinogen binding to the GPIIb/IIIa lltlqllex of N:P + 
adrenalin stilllJlated washed platelet was studied in 2 po:~tients 

and we found 16,26? M/Plt and 14",?52 M/Plt reepectively, 
significantly diminished when CCIIIIp<lred to the mean value of 
36,591 M/Plt fot.md in 2 normal controls. The Kd& were within 
normal values. Our studies demonBtrate a significant decrelllle 
of GPib and GPIIb/IIIa on the platelet membrane of po:~tients 
with myeloproliferative disorders. Furthermore this d8crelllle is 
accompanied by a diminished binding of both vWF and F to their 
platelets receptors. These findings may partly explain the 
hemorragic tendency often encountered in tlwse patients. 
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Mild bleeding symptoms in a female patient were shown 
to be related to defective platelet function: Aggre
gation induced by ADP and PAF was decreased and pla
telet spreading was disturbed. Platelet membrane gly
coproteins were analyzed by various electrophoretic 
procedures (SDS electrophoresis, nonreduced-reduced 
2-dimensional and high resolution 2-dimensional elec
trophoresis). These studies revealed a decreased con
centration of normal glycoprotein Ib (GP Ib) and the 
appearance of an additional glycopeptide with an ap
parent Mr of 160.000 under reducing conditions. This 
component was strongly labeled in intact cells by 
periodate-JH-sodium borohydride. Staining character
istics of the additional glycopeptide were also simi
lar to those of GP Ib. Immunoblotting using a mono
specific anti-glycocalicin antiserum provided conclu
sive evidence for a structural variant of GP Ib mole
cularly characterized by an increase of about 20.000 
in apparent M~ of the large subunit. The abnormal 
glycopeptide 1s cleaved by the endogenous calcium-de
pendent neutral protease and the resulting glycocali
cin exhibits the same increase in M:r as intact var
iant GP Ib. The abnormal glycopeptide was also detec
ted in J relatives of the proposita. All of the car
riers are obviously heterozygous for the underlying 
mutant gene. 
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