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EFFECTS OF SOME ORGANIC SOLVENTS ON GP Ib AND ACTIN-
BINDING PROTEIN IN BLOOD PLATELETS.

A.M.Aakhus (1), N.O.Solum (1), I.Hagen (2), Research
Institute for Internal Medicine, Rikshospitalet, Uni-
versity of Osloc, 0027 Oslo 1 (1)}, Center for Industrial
Research, Blindern, 0371 Osloc 3 (2), Norway

Effects on filamentous proteins appear to be a cen-
tral phenomenon in the neuronal toxic effects of orga-
nic solvents. We have therefore compared the effects of
some organic solvents (particularly isopropylalcohol,
IPA) to the previously observed effects of dibucaine
(DBC) on platelet cytoskeletal proteins. Incubation of
platelets with 6% IPA at 379 C, like DBC, initiates a
degradation of actin-binding protein (ABP) as substrate
for a calcium activated protease (CAP), shown by SDS-
PAGE. IPA leads to an increase followed by a decrease
in bovine von Willebrand factor-induced agglutination.
The decrease is accompanied by a release of glycocali-
cin from the GP Ib a-chain. The process was also studi-
ed using CIE of Triton X-100 extracts of platelets
against antiserum to glycocalicin. Incubation of plate-
lets with IPA before extraction in the presence of
4.2 mM leupeptin leads to a time-dependent transforma-
tion of GP Ib-related immunoprecipitates from that of
the slow-migrating peak III complex (probably between
ABP and GP Ib) to the faster migrating GP Ib-precipi-
tate. Our working hypothesis is that IPA induces an ac-
tivation of the CAP by mobilizing calcium. This leads
to degradation of ABP and liberation of GP Ib from the
cytoskeleton accompanied by an increased tendency for
agglutination. The following decrease is explained by
degradation of the glycocalicin part of the GP Ib a-
chain which contains the binding-site for von Wille-
brand factor. We conclude that IPA has a similar effect
on GP Ib and ABP as DBC. Preliminary studies with 1%
DMSO and 0,005% toluene at 37° C revealed that these
organic solvents have some similar effects on plate-
lets as described for IPA. Possibly the described ef-
fects are characteristic of certain cells at an early
stage in a process ultimately leading to cell lysis.
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FAB FRAGMENTS OF MONOCLONAL ANTIBODIES SPECIFIC FOR PORCINE
PLATELET MEMBRANE GLYCOPROTEINS GP IB AND GP IIB/IIIA. H. Takami,
W.L. Nichols, S.E. Kaese, R.S. Miller, J.A. Katzmann and E.J.W.
Bowie. Mayo Clinic/Foundation, Rochester, MN, U.S.A.

For further study of the porcine hemostatic mechanism, we have
prepared murine monoclonal antibodies, and F(ab*}; and Fab
fragments, specific for porcine platelet membrane glycoproteins
GP Ib and GP IIb/Illa. To avoid production of antibodies to von
Willebrand factor (vWF), mice were immunized with platelets
obtained from pigs with severe von Willebrand’s disease. One
monoclonal antibody (PP3-4C), of IgG) subclass, caused 85% inhi-
bition of Ristocetin-induced platelet binding of '25I-vWF
(porcine) at 212 ug IgG/ml. PP3-4C did not affect ADP or
collagen-induced platelet aggregation nor inhibit '2°I-fibrinogen
(porcine) binding. Pepsin and papain digestion, respectively,
were used to prepare PP3-4C F(ab’), and Fab fragments. PP3-4C
F(ab®)p at concentrations >12 ug/ml caused 80% inhibition of
washed platelet agglutination in the presence of vWF and
Ristocetin, whereas Fab fragments at concentrations 210 ug/ml
caused 60% inhibition. Another monoclonal antibody (PP3-3A), of
IgG) subclass, completely inhibited ADP or collagen-induced pla-
telet aggregation at an IgG concentration of 6 pg/ml. At 10 ug
IgG/ml PP3-3A completely inhibited binding either of '25I-fibrin-
ogen or of '23I-vWF to ADP-stimulated porcine platelets. PP3-3A
did not affect vWF-dependent Ristocetin-induced platelet aggluti-
nation, nor '?*I-wWF binding to platelets in the presence of
Ristocetin. PP3-3A did not bind to platelets which were treated
with 10 mM EDTA at 37°C for 60 min. F(ab*), and Fab fragments
were isolated from PP3-3A pepsin or papain digests. Both types
of PP3-3A fragments caused 100% inhibition of ADP-induced plate-
let aggregation, at concentrations 26 pg/ml. Immunoprecipitation
of surface-radiclabeled porcine platelets and subsequent SDS-PAGE
demonstrated that PP3-4C recognized a glycoprotein with molecular
weight of 140,000 (under reducing conditions), and 165,000
(non-reduced). PP3-3A recognized glycoproteins with molecular
weights of 115,000 and 100,000 (reduced), and 130,000 and 80,000
(non-reduced}. Neither monoclonal antibody bound to human plate-
lets. These monoclonal antibodies to porcine platelet membrane
glycoproteins which are analogues of human GP Ib and GP IIb/IIla
will be useful for in vitro and in vivo studies to further
understanding of mammalian hemostatic mechanisms.
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THE FUNCTIONAL DOMAIN OF PLATELET MEMBRANE GLYCOPROTEIN 1Ib FOR
VON WILLEBRAND FACTOR AND THROMBIN-BINDING. M. Taki (1), K. Sato
(2), Y. Ikeda (3), M. Yamamoto (4) and K. Watanabe (4). Dept.

Pediatrics (1), Dept. Internal Medicine (2), Blood Center (3) and
Dept. Laboratory Medicine (4), Keio Univ., Tokyo, Japan.

In this paper, we have examined the functional domain of
platelet membrane glycoprotein Ib {GPIb) by using elastase and a
monoclonal antibody against GPIb which specific inhibits both von
Willebrand factor (vWF) and thrombin interaction with platelets.
Elastase was purified from human granulocytes by using affinity
column chromatography according to the method of Okada et al.. A
monoclonal antibody against platelet membrane GPIb (56-2} which in-
hibits both vWF and thrombin-binding to platelets was used for this
study. Platelet surface glycoproteins were labelled with “H by the
method of Nurden et al.. Purified GPIb was obtained by a modifica-
tion of the method of Coller et al. and labelled with 1251 by using
chloramine-T methed. Either 3H-labelled platelets or I-labelled
GPIb was treated with elastase for various time periods. Elastase-
treated 1251-GPIb was subjected to immunoaffinity chromatography
using 56-2 antibody to determine the functional site of GPIb.
Elastase inhibited platelet aggregation or 5-HT release by thrombin
ristocetin-induced platelet agglutination and vWF-binding to plate-
lets in the presence of ristocetin in a dose- and time dependent
manner. A fluorogram of SDS-PAGE of 3H-labelled platelets treated
with elastase revealed that GPIb band was reduced gradually, and
fragments with MW of 97, 70, 60, 47, 44, 37, 25 and 15 KD were re-—
leased from the platelets. The 47 KD fragment was initially
cleaved from the platelets, and subsequently other fragments were
digested. Similar results were obtained when purified 125I-GPIb
was digested by elastase. When the fragments from purified 1251
GPIb were reacted with 56-2 antibody, only three fragments with MW
of 47, 44 and 25 KD were immunoisolated. The electrophoretic mo-
bility of all these three bands was altered under reduced condi-
tions, indicating that all these fragments contain disulfide bonds
in their molecules. The 25 KD band showed a much fainter in 3H-
labelling than in l25I—Iabelling.

These results suggest that the functional domains of GPIb for both
vWF and thrombin-binding may be located in a less glycosylated
fragment with a MW of 25 KD on the distal portion of the GPIb
molecule, which should contain at least one intramolecular disul-
fide bond.
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PLATELET ACTIVATION INDUCED BY A MONCOCLONAL ANTIBODY AGAINST THE
PLATELET GP IIb/IITs COMPLEX. P.W. Modderman, J.G. Huisman,

J.A. van Mourik and A.E.G. Kr. v.d. Borne. Central Laboratory
of the Netheriands Red Cross Blood Transfusion Service,

1066 CX Amsterdam, The Netherlands.

A receptor for fibtrinogen on the platelet GP IIa/IITb complex is
induced by ADF, thrombin and other agonists. To study functional
domains on GP IIb/Illa, the effects of anti-GP ITb/IIIa monoclo-
nal antibodies (Mab's) on platelet function were determined. One
of these Mab's, 6C9, induced platelet aggregaticn. The antibody
binds to the intact GP ITb/Iila complex only, rot to free GU ITb
or free GP II1la. Its epltope is different from that of C17, a

Mab that inhibits ADP-induced fibrinogern binding and platelet
aggregation. 6C9 induces fibrinogen-mediated aggregaticn rather
than agglutination since £CG-induced platelet irteractions were
blocked by treatments that also inhibited the effects of ADP etc.,
without inhibiting binding of 6C9 itself. 6C9 irduces binging of
1251-fibrinogen {35.000 + 7.300 molecules/platelet, Xd =

1.3 4 0.4 pM) to unstirred platelets. Binding of fibrinogen was
60 to B80% inhibited by apyrase, which indicates that 6C9-Iinduced
fibrinogen binding is largely mediated via ADP released from pla-
telets. In addition, 6C% irduced aggregation of platelets in the
absence of extracellular fibrincgen. Mediaticn of this process

by platelet fibrinogen or other o-granule proteins, released

upen activation by 609, was implicated by the findirg that aggre-
gation of washed platelets, but not of platelets te which #ivri-
nogen was added, could te blocked by PGIp. Platelet release was

also assessed directly oy measuring B-thromboglobulin (o~granules )

and {14C) serotonin (dense granules) in the medium of unstirred
platelets incubated with 6C9. F(&b‘)z fragments of 6C9 only
aggregated plateletsin the presence of fibrincgen end did not
release (14C) serotornin. Moreover, release induced by intact 6
was inhibited by anti TIL/IITa Mab C17 but not by 1 F(au'
although the latter ir ted ADP-induced platelet aggrogatio
These data indicate that vinding of antibodies to specific sites
on GP IIn/IIIa may induce Fe-dependent platelet activation.
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MEDIGON {grant no. 900-506-057).
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