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The effect of immobilization in bed on metabolism and function of human blood
platelet was studied. Blood platelets taken from patients with bone fractures after
long term bed rest (14 days and 28 days) demonstrated significan‘ly reduced con-
centration of total adenine nucleotides (after 28 days reduction about 309;). This.
decrease of total platelet adenine nucleotides afier immobilization in bed is pro-
bably caused by s'imulation of pla‘elet secretory process. Thrombin which released
from control platele s 58.2% +1.59%, of total adenine nucleotides liberated decreased
amoun's (only 23.1%+3.39% of rotal) of nucleotides from patient plarelets isola-
ted after 28 days of immobiliza‘ion in bed. Loss of nucleotides from platelets was
accompanied by sligh ly increased ex‘ent of platelet aggregation. It is concluded
that during bed rest the reactivity of blood platelets (aggregation and release reaction)
is stimulated.
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INTRODUCTION

Blood platelets are the smallest morphological elements of blood. Follo-
wing any damage to blood vessels, platelets collect at the site of injury and
undergo shape change with the aggregation and the release of certain substan-
ces from their granules (1, 2). Upon stimulation from the platelets adenine
nucleotides are released (1—4). Adenine nucleotides in human blood platelets
exist in two pools: a metabolic and a storage one (2, 3). The storaged nonme-
tabolic pool of platelet adenine nucleotides (about 60 9, of total platelt nucleo-
tides, mainly ADP and ATP) is extruded from dense granules during acti-
vation of platelets induced by thrombin.

It is still unclear how bed rest may affect blood clotting system and act
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- on the blood platelet metabolism and function. Our preliminary study showed
the effect of bed rest and physical exercise on antioxidative enzyme system
in blood platelets (5—7). The purpose of the present study was to elucidate
whether bed rest has any effect on the concentration of adenine nucleotides
in human blood platelets and on ADP-induced aggregation of these cells.

MATERIALS AND METHODS

Healthy males (35—45 years) without systemic disease, hospitalized due to extremitaties fractu-
res were studied. None of them was administrated any drugs before and during the performed
study. Blood was taken from patients after 14 days and 28 days of bed rest. Blood (20 ml) was
drown from antecubital vein into ACD solution (5 : 1, v/v). Blood platelets were isolated by diffe-
rential centrifugation technique (8, 9). The control group consisted of 41 healthy individuals. The
platelets were washed and suspended in buffered saline, pH 7.4, counted (Burker chamber) and -
treated immediately with 1.2 mol/l icecold perchloric acid (1 : 1, v/v), mixed and left for 2 hours
at 4°C. After centrifugation in supernatants the total concentration of platelet adenine nucleotides
was estimated spectrophotometrically (9). To determine the concentration of individual adenine
nucleotides: ATP, ADP and AMP, the enzymatical test-combination (UV-method) according to
Boehringer Mannheim Diagnostica was applied (10).

All surfaces being in contact with blood or cell suspension were siliconised o1 from plastic.

Thrombin-induced platelet release reaction: Samples of platelet suspension were incubated
with thrombin (10 u/10'° platelets) for 5 min, at 37°C. After centrifugation, to the cooled super-
natant containing the released adenine nucleotides the same volume of 1.2 mol/l perchloric acid
was added. Samples were kept at 4°C and then centrifuged again (9). The amount of released ade-
nine nucleotides in supernatant was determined spectrophotometrically and expressed as the percent
of their total amount in the cells (3, 11).

Platelet aggregation: Platelet aggregation was measured by turbidimetric method of Born (12).
ADP-induced aggregation of control platelets and platelets after bed rest was registered in an aggre-
gometer using 10 yM ADP as an aggregatory agent.

Statistical analysis was performed by Students’t test for paired data.

RESULTS

The level of total adenine nucleotides in control platelets was 312.14-
35.4 nmol; 10 platelets (Fig. 1). Long term bed rest significantly (p < 0.05)
affected platelet adenine nucleotides concentration. Contrary to 14 days
lasting bed rest, when only slight changes in the level of adenine nucleotides
were observed, after 28 days bed rest the concentration of platelet adenine
nucleotides was considerably reduced (by about 309%,) and the loss of ATP
and ADP (about 309 and 509, respectively), occured (Fig. I1).

Thrombin released 58.2% 41.5% of total adenine nucleotides from pla-
telets of control individuals and 50.8 %,4-4.7 9% from patients after 14 days of
bed rest (Table 1, Fig. 2). 4 weeks lasting immobilization in bed caused release
of decreased amount of nucleotides from platelets (p < 0.05) even at high
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Fig. 1. The effect of bed rcst on the adenine nucleotides concentration in human blood platelets,
Values (nmol/10%° platelets) are mean +SD; n = 15; p < 0.05

Table 1.
Thrombin — induced release of adenine nucleotides
from control platelets and from platelets
of patients immobilized in bed.
Values are expressed as % oftotal platelet adenine nuclectides.
( n=11, p<0.05 )

Thrombin — released adenine nucleotides (% of total)

cantrol platelets 2 weeks bed rest | 4 weeks bed rest
1 57.5 45.5 26.2
2 59.0 45.8 27.2
3 58.3 47.1 29.2
, 4 56.7 48.2 18.3
‘ S5 57.9 56.0 19.8
6 59.2 556.1 21.4
7 58.7 54.3 20.5
8 60.5 48.9 22.1
9 55.5 49.8 21.7
10 59.9 50.7 23.2
11 56.5 59.5 24.5
X 58.2 50.8 23.1
+SD +1.5 +4.7 +3.3
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Fig. 2. Compartmentation of adenine nucleotides in control blood platelets and in platelets of
patients after bed rest. n = 11. Values are expressed as % of total platelet adenine nucleotides
(p <0.05)
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Fig. 3. 10 uM ADP-induced platelet aggregation (%) before and after 2 weeks and 4 weeks bed
rest. Value given are mean +SD; n = 15; p < 0.05. To 1 ml of platelet rich plasma containing
3.5%x10® platelets ADP was added.
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concentration of thrombin (10 units) and after 4 weeks immobilization in
bed thrombin was able to liberate only 23.1 9+3.39% of total adenine nucleo-
tides present in the cell (Fig. 2, Table 1).

It was found that 2 weeks and 4 weeks immobilization in bed increased
the extent of ADP-induced platelet aggregation about 11.1% and 11.7%,
respectively (Fig. 3).

DISCUSSION

During bed rest many physiological and biochemical changes, particu-
larly in cardiovascular and excretory systems occur (13—15). The patholo-
gical processes in blood platelets after long term bed rest are unknown. We
observed that blood platelets of patients after immobilization in bed differ
significantly in their behaviour from control platelets and this difference
can be caused by hyperactivity of these cells.

The results of our study indicate that long term bed rest (4 weeks) leads
to stimulation of platelet activation-release of adenine nucleotides (Fig. 1)
and increased aggregation of these cells (Fig. 3). Following 4 weeks bed rest,
the loss of the total adenine nucleotides (mainly ADP and ATP) seems to be
caused by the secretory process but not by damage to the cells. Specific secre-
tory process (platelet release reaction) is induced by many agents and it leads
to the release of about 609, of total (ADP and ATP) platelet adenine nucleo-
tides (1, 3). We found that in case of short term bed rest, thrombin releases
slightly reduced amount of nucleotides (50.8 9 of total instead of 58.2%).
After 4 weeks immobilization in bed thrombin liberates only 23.1% of total
nucleotides and it is not able to release more. It indicates that during bed rest
the secretory process starts and the loss of adenine nucleotides from bloood
platelets after 4 weeks immobilization in bed is due to the release of these
compounds from the platelet storage pool. Therefore, thrombin is able to
liberate only the rest of storaged nucleotides Fig. 2. The secretory process
in blood platelets observed after bed rest is accompanied by increased
(p < 0.05) platelet aggregation (Fig. 3).

In blood platelets after 2 weeks of bed rest the amount of ATP is slightly
reduced and this decrease correlates partly with an increase of platelet AMP
(Fig. 1): it suggests that these changes may be dependent also on the altera-
tion in the platelet adenine metabolic pool. It should be pointed out that
there is a correlation between the level of metabolic ATP and the ability of
the platelet to perform aggregation and release reaction (9, 10).

Long lasting immobilization caused by bone fractures seems to lead to
“acquired storage pool disease”. This syndrom is probably dependent on the

increased thrombin generation observed in veins of immobilized patients.
4
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Activation of blood platelets (adhesion, aggregation, release reaction)
plays an important role in the initiation of the blood clotting process. The
stimulating effect of immobilization in bed on the 1elease of adenine nucleo-
tides from platelets and the increased extent of platelet aggregation indicates
that bed rest may cause the hyperactivity of platelets and the stimulation of
blood clotting process.

At present no data are available concerning the prolonged immobilization
effect on blood platelet behaviour. It is concluded that immobilization in
bed resulting from the contemporary model of life, leads to many changes
in metabolism and function of blood platelets. The effect of bone fractures
on blood platelets behaviour 'after long term bed rest should be neglected
because the life time of these cells amounts about two weeks; the same opinion
present Ernst et al. (14).
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