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The authors study the action of the Contact Factor on the platelet aggregation.
For this purpose, they use an elution of Contact Factor obtained as per Nossel’s
technique. Such elution it has been proved, possesses a biolocal activity of Contact
Factor.

The action of the said elution is valued on the aggregation of the platelets in a
series of normal people, and the fact that it brings about a significant reduction of the
thrombocyte aggregation is duly checked.

For a valuation of the platelet aggregation, the continuous photocolorimetric
measurement has been used, the platelets having been activated with collagen.

Finally, a series of considerations are carried out concerning the likeable connection
of this fact with the tendency to thromboembolic accidents previously described in
patients suffering from Hegeman disease.

In the initiation of haemostasis, the
collagen tissue plays a fundamental part
by favouring on one hand the thromboei-
tary aggregation (13, 14, 37) and on the
other the activation of the contact phase
(19, 20, 36).

It has been speculated on the possible
action of the CF on the thrombocitary
aggregation, although in this respect there
are contradictory opinions (2, 12, 16, 18,
26, 28, 31, 35). Likewise, there is not a
unanimous opinion about the thromboci
tary function in those cases of Hageman
trait (3, 5, 6, 9, 15, 26, 30, 32, 35)?

On the other hand, in the clinical field, 

we must point out the fact that the first
patient with a congenital shortage of fac
tor XII, Hageman, died from a pulmonary
thromboembolic process (29), and that the
incidence of infarcts of myocardium is
very high in those patients suffering from
Hageman trait (29).

Taking as a starting point the facts
previously mentioned in the present re
port. we value the possible action of an
elution of contact factor (CFE) on the
thrombocitary aggregation, considering
that the greater incidence of thromboem
bolic accidents in cases of Hageman trail
is precisely due to lack of factor XII.
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Materials and Methods

In order to obtain CFE, we use the
technique described by Nossel (24).

CFE is distributed in 1 ml ampoules,
lamp-closed, and is frozen at —20° C
and kept in these condition till the mo
ment when it is going to be used. Such
elution contains the biological activity of
the CF, but not that others factors of coa
gulation (1, 24). The biological activity of
the CFE is valued with a PTGT (partial
thromboplastic generation test), carried
out as follows: 0.1 ml of native plasma
(plasma extracted on silicon material),
plus 0.1 ml of cephalin (platelin), plus
0.1 ml of CFE or 0.1 ml of saline solution
if the witness test is being carried out.
Incubation at 37° C for 3 minutes and a
later addition of 0.1 ml of Cl2Ca M/40.
With this technique, 17 experiments are
performed with as many plasmas from
healthy donors, thus obtaining an average
PTGT of 63 seconds in the witness test
and of 31.7 where the CFE (P<0.01)
has been added.

As an aggregation technique, we have
used the photocolorimetric one of conti
nuous reading, with the following metho
dical technique: Normal blood extracted
with sodium citrate at 3.8 % (1 ml of the
said solution and 9 ml of blood) and on
plastic material. It is then left to rest at
ambient temperature (22-24° C) for 2/4
hours. It is centrifugated at 1,000 r.p.m.
for ten minutes and then by using plasma
lacking platelets from the same donor, the
number of thrombocites is adjusted at
approximately 275,000 per mm3. Out of
this plasma, we take 0.6 ml and add
0.1 ml of CFE in the problem test, or
0.1 ml of saline solution in the witness
test. Then, after shaking it very slightly,
it is incubated at 37 C for 10 minutes
and the plate aggregation is valued by
adding to each sample 0.2 ml of collagen
solution (Slago) to a final concentration
of 40 //.g/ml.

Results

In this preliminary report, the action of
the Contact Factor on the aggregation of
the platelets is studied. For that purpose,
the problem plasma is distributed in two
fractions, valuing on them the action of
CFE. It can be noticed (Fig. 1. 2 and 3).
in those experiments where CFE has been
used, the thrombocyte aggregation has
diminished considerably. This valuation
is repealed in 15 different normal plasmas
and similar results are obtained in all of
them.

In the aggregation curve carried out
with the CFE, there is a complete dimi
nution of platelet activity. That is to say,
we obtain every depressed curves after the
action of the Contact Factor, though they
approximately keep their original struc
ture. In our opinion, this speaks in favour
of a physico-chemical action of the factor.

Discussion

As it has been previously mentioned,
the action of the CF on the thromboci-
tary aggregation is not well defined. Some
authors think that the CFE has no in
fluence on the platelet aggregation (2).
Others belive that by putting the platelets
in contact with strange surfaces, it helps
to the aggregation of thrombocites (2) or
their viscous metamorphosis is accelerated,
increasing the size of the aggregates (34).
Nordoy and Clandler (23) suggest that
the Hageman factor activated could in
crease the adhesiveness of the platelets
when a thrombus induced by ADP is
formed. Okonkwo (26), however, sustain
that factor XII does nor interfere with
the thrombocitary aggregation. Finally,
for others (2, 12, 16, 18) the action of the
contact factor would be carried out through
the activation of factor XII, absorbed on
the surface of the platelets.

There is not a unanimous opinion about
the function of the platelets in patients
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suffering from Hageman disease, for
although there is a number of authors
that and it somewhay diminished (3, 5. 9.
30), others think that is normally carried
out (15). Some find differences is their
own patients, describing some of them
with alterations of the aggregation and
others without then. Is this respect, Sina-
kos (31), in a case of Hageman trait,
finds the aggregation of the platelets quite
normal when stimulated with ADP or
adrenalin, while it is not normal in another
case where a rapid disaggregation is also
produced after the initial aggregation. In
both patients, the aggregation with colla
gen was normal. Okonkwo (26) finds a
decrease of the thrombocitary aggregation
in patients affected with a shortage of
factor XII, but thinks that such alteration
is not due to lack of the said factor, but
to the absence of a different protein which
can be located in fraction 1-0. Caen (5)
points out that there is a defective adhe
siveness of the platelets as regards the
glass balls in those patients suffering from
Hageman disease, and yet the adhesiveness
and aggregation in these patients is nor
mal when stimulated with collagen (6, 32).
Walsh (35), in several patients, finds
normal aggregation with ADP, thrombin
and collagen, and a diminshed adhesi
veness to glass, while on the other han the
adhesiveness is normal when being in vivo.

On the other hand and in the clinical
field, it is some how incongruent that pa
tients lacking a coagulation factor and
consequently showing a more or less no
ticeable tendency to plasmatic hypocoa-
gulability, should present a high incidence
of infarcts of myocardium (10. 11, 33) or
thrombophlebitis (4). If we consider that
just when these cases were described
there were about 115 patients with Hage
man disease, it can be concluded that the
incidence of thromboembolic accidents in
them is higher than the average of the
normal population. If we add to it the
death through pulmonary einboly of H\-

Figs. 1. 2 and 3. Action of the Contact Fac
tor on the Aggregation of the Platelets. The
platelet aggregation has been carried out by
stimulating it with collagen (see technique
in the text). Right. Aggregation curve made
with eluate of Contact Factor Left. Control

curve.
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geman (29) and the frequency on which
a group of Scandinavian patients —af
fected with more or less intense shortage
of factor XII— showed cerebro-vascular
accidents, some of which in the authors
opinions could not be excluded from
being due to thrombotic or thromboembo
lic accidents (7 and 8), we can reach the
conclusion that it is possible the existence
of a relation between the shortage of fac
tor XII and the tendency to thrombosis
in those patients.

In this respect and as suggested in this
previous report, if the CF should have
some kind of inhibition on the aggrega
tion of the platelets, in its absence (Ha
geman disease) the thrombocites could be
more easily aggregated and in this case
they could favour the thromboemolic ac
cidents we are referring to.

Together with the clinical facts pre
viously mentioned, there are some expe
rimental ones full of suggestions. For ins
tance, it is rather curious that factor XII
should be more easily absorbed on the
collagen when using plasma poor in pla
telets than when doing so with plasma
rich in them (19). Authors describing this
suggest that the platelets stuck on the
collagen fibres could make the later adhe
siveness and activation of the CF rather
difficult, though this is not easily explain
able bearing in mind the chemical struc
ture of the collagen (25), and that most
likely the activation of factor XII is
carried out through the —COO- groups
of glumatic and aspartic acids, and that
of the platelets through —NH2+ groups
(E-amino of lysine). On the other, it could
be thought that the platelets negatively
charged could adsorb the CF on their
surface, protein positively charged, and in
this way act quite competitively with the
collagen.

It is also noticeable the fact that the
hypercoagulability induced z/z vivo with
CFE should only cause a shortage of the
coagulation time, without parallely altering 

other parameters of the haemostatic sys
tem and especially without producing mi
crothrombus (21). Something similar hap
pens with the injection of ellagic acid to
experimental animals, which reduces pos
sible traumatic hemorrhages of same but
does not cause thrombosis (23). This con
trasts with the secondary hypercoagulabi
lity caused by the injection of tisular
thromboplastin, wich brings about a con
sumption coagulopathy with a decrease in
the number of platelets. That is to say, it
seems as if the CFE or the ellagic acid
(activator of the Hageman factor) should
only potentiate the plasmatic system of
coagulation, but without favouring the
formation of the platelet thrombus.

Everything mentioned above gives rat
her a suggestive idea that a plasmactic
factor, which on one hand develops its
action in the initial moments of the hae
mostasis by favouring the formation of the
intrinsic activator of prothrombin (24) and
on the other has a definite action on the
fibrinolytic system (1, 17, 22), could also
influence on the thrombocitary aggrega
tion, hindering it. This could somehow
explain the tendency to thrombosis in pa
tients affected by a shortage of factor XII,
since by lacking a factor with antiaggre
gating and fibrinolytic activity the forma
tion of the platelet thrombus would be
favoured, while at the same time the later
lysis of same would be hindered. In this
way, we would give a unitary sense to the
activity of the FC and it could be thought
that it works as an accelerating element
in the genesis of the intrinsic activator of
the prothrombin which, once its procoa
gulating action had been fulfilled, would
prevent the celular progression of the
white thrombus, hindering the later aggre
gation of new platelets, while at the same
time and due to its fibrinolytic action it
would oppose to the excessive deposit of
fibrin.

Will the contact factor, therefore, be an
«cquilibrium factor» in the initial mo
ments of haemostasis?
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