CHANGES IN THE HUMAN BLCOD CLOTTING
SYSTEM CAUSED BY PROLONGED HYPCKINESIA
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An Increase in the thrombogenic properties of the blood was found in the first days of prolonged hypo~
kinesia in six subjects. This increase was connected with the stay of the healthy human subject under ua-
usual conditions. '

Changes In the clotling system of the blood followed an almost parallel course in the groups with or
without physical exertion; physical exertion 13 cevidently insufficient for preventing the changes arising ia
the blood clotting systam during prolonged hypokinesis.
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In experiments with prolenged hypokinesia physiological responses closely resembling those under the
conditions of weightlessness, ene of the more {mportant factors of space flight, can be obtained. Hypokina-
sials alsoof Interest In clinleal medielne, for 1t is a component of the treatment of several physical discases.
However, prolenged bed rest predisposcs to the development of thrombophlebitis in patlerts, During hypo-
kinesia the appearance of petechiae and hemorrhages has been observed 8, 8).

Following these observations it is of practical inferest to study changes in the blood clotiing systam
arising during bypokinesia, to assess thelr risk and to point out methods for thelr prevention it these changsa
are pathological in characten,

EXPERIMENTAL METHOD

Prolonged hypokinesla was produced by strict bed rest, to which six clinieally healthy men aped 24«
36 years wore conflined for o2 days. The subleels were divided into two groups. Group A consisted of three
mea who performed a series of physiea! exercises of static and dynamic character in a strictly horlzonteld
position. Croup B consisied of three men sirieily tmmobilized in bed.

Blood was taken from a veln without a syringe inlo silicone-treated test tubes with 0.1 sodium oxalais
solufion in the ratlo of 9:1. The plasma heparin telerance i:ﬁi, plasma recalclfisntion time 19}, thromba=
plastia tline and activily of the prothrombin complex {18}, the proacesieria concentration [17], the thrombia
time {V], the fibrinogen concentration {5], fbrinolyile a«:givi*y 115}, and platelet vesistance 8] wers deleg~
mined, and the tousniguel test {117 and Giromboclastozzaphy carried out, the results of the lalter being
interpreted by Haries's eyatem, The recaleification time, thromboplastin time, prosccoelerin conceniralion,
and thrombin time were determined with the ’E‘»mmmﬁwm Timed® nstrument Sweden). Bloed was loksn
before and on tha 8ih, 281k, 404, and 581 days of the invesiizalion.

EXPERIMENTAL RESULTS AND DISCUSSION
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activity which was obscrved in the subjects of both groupa on the Sth day was still present, on the throm-
boelastogram R was shortened on the average by 29% and K by 555, the plasma heparin tolerance was in-
‘ereased by 37, the recaleification time shortened by 17%, and the platelet resistance Increased by 32.5%,
The fibrinogen concentration was reduced by 33 and the fibrinolytic activity increased by 40%. In four sub-
jeets {two from group A and two from group B} the changes were different in character. On the 27th day the
clotting power on the blood had faller to a minimum, witha significant lengthening >f the plasma recaleifi~
cation time on the average by 36%, aa incrcase in thromboplastin time of 15%, a de:rease In prothrombin
activity of 13%, a decrease in fibrinogen concentration of 22%, and an increase in finrinolytic activity of 56%.
The other indices likewise iadicated diminished clotting power: on the thromboelastogram R was lengthened
on the average b} 3% and K by 26%, the plasma heparin tolerance was reduced by 83%, the thrombin time
fncreased by 12.5%, and the platelet resistance reduced by 10%. ‘With slizht fluctuations,these changes per-
" sisted throughout the period of invesligation, except for the fibrinogen concentration, which fell to a mini~
mum on the 23th day, after which it showed a tendency to Increase (by 1i%) on the 46th day and the increase
was significant by 14%) on the 56ih day. The Increase infibrinogen concentrationisevidentiya protective
reaction of the bedy to the lucrease In fibrinolviie activity manifested by increased synthesis of fibrimgen
in the ijver cells. '

An increase in the thrombogenic propertics of the blcod was found in these subjects on the 8th day,
A number of workers have showa that duving general excitation, for example during anxiety, fear, or anger,
sympathicotonic responses are predominat, caousing shoriening of the clotting time of the dlood {15, 18],
The inerease in clotting power of the blood observed in the subjects on the 7th day may be explained by a
stross reaction of the body to the constraint of the healthy suljects under unususl conditions. However, the {o-
crease in level of the Llood procoagulants, with the possibility of thrombosis, Is not sufficient to cause intra-
vascular clotiing of the blood. Depressicn of the physiological anticlotting system or disturbance of the {n-~
tegrity of the blood vessel wall is necessary {2, 3, 10},

The first days of confinement to bed are the most dangerouvs as regards thrombosis In the venous and
arvterfal system 11, 4. The most highly developed protective measure against thrombosis was the increase
in fabrinol:;t!c.aciivity. whieh had risen by 23-23% on the 8th day. The change in fibrinolytic activity is con~
rected with vasomotor changes observed during physieal exerelse or emotional and heat stress, or afier in-
$ections of vascactive subslances [12-14].

The problem of increased {ibrinolylic activity and the ways in which this develops bag been inadequately
studied. Tt has been shown that the endothelium of hlocd vessels contalns plasmokinase, passing from it into
the blocd stream. The Increased {ibrinclytic activity In stress reactions® Is assoclated with liberation of
activator from the endothelium {211, The liberation of plasmekinase in the presence of vaseactive changes
may be altributed (o rupture of the endothelial laver of the capillaries. Under the conditions of hypokinasia
8 change 1n tone of the arlericles may lead to increased {ibrinciviic activity of the blood, ‘
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