MECHANISM OF DEVELOPMENT ¢F HYPERCOAGULATION
AND HYPERFIBRINCLYSIS IN ACTTE HYPOXIA

B. I. Kuznik and V. P, Mishehenko UDC 616.151.5-02:616-003,922.1.04]-092

The secretion of tissue thromboplastic factor and of fibrinolysis activators by the intact vascular wall
(especially of the veins) is increased in hyposia. In this way the authors explain the deve[opment of hyper-
coagulation and hyperfibrinolysis in acute hypuxia.
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Hypoxia, like asphyxia, is accompanied by marked acceleration of blocd coagulation [2, 7, 8, 12]and
by increased fibrinolysis [8, 13]. At the sams time the concentration of natural anticoagulants in the
plasma falls [8]. The reason for these chang:s has not yet been discovered. There are reports in the
literature that tissue thromboplastin and plasminogen activators enter the blood stream in hypexia [13].
However, the source of these compounds is aminown.

Investigations conducted in our Departzm=nt [5, 6] have shown that in certain physiological and path-
ological states accompanied by predominance if sympathetic influences (acute blood loss, injection of adre-
nalin and atropine) the intact vascular wall secretes thromboplastic factor and activators of fibrinolysis
into the blood stream. Hypoxia is also accomzanied by an increase in tone of the sympathetic division of
the autonomic nervous system, The adrenalir concentration in the blood stream rises sharply in this
condition,

We therefore carried out an investigaticn to determine whether the hypercoagulation and hyper-
fibrinolysis occurring in acute hypoxia are associated with the liberation of tissue factors of blood co-
agulation by the vascular wall into the- generzl circulation.

EXPERIMENTAL METHOD

Experiments were carried out on 12 dogs weighing from 7 to 15 kg. Under hexobarbital anesthesia an
incision was made in the neck, the trachea exncsed, and a trachestomy tube inseried., The left common
carotid artery or jugular vein was carefully dissected. The central end of the vessel (nearer the clavicle)
was ligated and a stopper was inserted into the peripheral end through a small incision. In this way the
sympathetic nerves branching along the coursz of the vessel were preserved intact, Two cannulas, treated
with silicone or paraffin wax, were inserted izo the segment of the common carotid artery or jugular vein
isolated as described above. The vessel was Zzed from blood and then perfused with physiological saline
heated to 37°,

Acute hypoxia was produced by clamping the tracheotomy tube for 2 min. The effect of samples of
perfusion fluid obtained before (3 samples) an? after (7 samples) clamping of the tracheotomy tube was
studied on the recalcification time [10], the prothrombin consumption {4, 5], thrombin time [9], and fibrino-
lytic activity of the blood [11] and adhesivenesz of the platelets [13]. The samples of perfusion fluid were
collected every minute (volume 2 ml). In conival investigations 0.5 ml physiclogical saline was added
to the plasma, while in the experimental tesis e same volume of perfusion fluid was added.

EXPEZIMENTAL RESULTS

Perfusion fluid passed through the humorally isolated segments of the common carotid artery or jugu-
lar vein caused a decrease in the recalcificazion time, an increase in prothrombin consumption, slight
shortening of the thrombin time (this effect was not always observed), and an increase in fibrinolytic ac-
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tivity of the blood and adhesiveness of the platelets (Tables 1 and 2). The effects observed could only be
caused by the entry of tissue factors of blcod coagulation into the perfusion fluid from the vessel wall. In
“fact, the increase in prothrombin consumption could only be due to liberation of thromboplastic factor into
the perfusion fluid. Shortening of the thrombin time €vidently was due to liberation of antiheparin substance
from thetissues. The increase in fibrinolysis could be attributed to the entry either of plasminogen activa-
tors or of tissue lysokinases into the perfusion fluid. Both substances have been found in arteries and
veins. Finally, the increase in adhesiveness of the platelets was probably due to liberation of adhesiveness
factor from the vessel walls. Under the influence of perfusion fluid samples 1-2 min after compressing
the trachea the recalcification time was still further reduced, the prothrombin-consurnption increased,
fibronolysis activated (by perfusion fluid from the veins), and adhesiveness of the platelets diminished.

This response continued for 2-3 min after removal of the clamp from the tracheotomy tube. The increased
fibrinolysis persisted throughout the experiment., From 7 to 10 min after the beginning of the experiment
the thrombin time returned to normal under the influence of arterial perfusion fluid, indicating cessation of
the liberation of antiheparin substance into the blood stream.

The hypercoagulation occurring in acute hypoxia can therefore be explained by increased liberation
of tissue thromboplastic. factor from the vascular wall into the general circulation. The increase in fibri-
nolysis, on the other hand, is explained partly by liberation of tissue lysokinases (and also, perhaps, of
plasminogen activators), mainly from the walls of the veins. An important role in this reaction undoubted~
ly belongs to excitation of the sympathetic nervous system. Howewer, hypoxia alone can bring about changes
in permeability of the vascular wall and the release of the tissue factors of blood coagulation into the gen-

eral circulation.

Until recently doubts were expressed whether the increase in fibrinolysis is a primary response to
hypoxia or whether it arises only after the formation of clots in the blood stream [1, 8]. Since this re-
_Sponse arises within 1-2 min after clamping the trachea, it can be assumed that the increase in fibrinoly-
sis is due to the hypoxia itself.
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