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CHANGES IN PLATELET AGGREGATION AND FIBRINOLYTIC ACTIVITY OF THE BLOOD 

IN HEALTHY SUBJECTS DURING A 23-DAY PHYSICAL CYCLE 

V. p. Baluda, V. F. Kirichuk, 
L. M. Kolesnikova, and S. I. Chekalina 

UDC 612. 115"5" 

It is shown that throumbocyte aggregation and the fibrinolytic activity of the 
blood of healthy individuals change over the 23-day physical cycle: In the 
negative phase of the cycle the quantity of thrombocytes, their aggregation, 
the process of deaggregation of thrombocyte aggregates, and the fibrinolytic 
activity of the blood are higher than in the positive phase. 

KEY WORDS: biological rhythms; platelets; aggregation; fibrinolytic activity 
of the blood. 

The rhythmic character of biological functions and of the main biophysical, biochemical, 
and physiological processes forming the basis of vital activity is one of the conditions of 
existence of animals and plants. From unicellular organisms to man, from processes in the 
cell to the function of organs and systems -- everything is oriented in time, so that the 
rhythm of activity of the organism is determined by its own "living clock." The system of 
hemostasis and its various components have their own biorhythm of function (circadian [3, 4], 
polydian [5, 8], and seasonal [i], and changes in the activity of the hemostasis system de- 
pending on solar activity [i, 6-7]). 

According to one theory [10, ii], the life of every person, starting from birth, proceeds 
in accordance with three separate cycles: physical (duration 23 days), emotional (duration 
28 days), and intellectual (duration 33 days). Each cycle has its positive and negative 
phases, which are characterized by a definite difference in the functional state of the sys- 
tems of the body. 

In this paper, data are given on the functional state of the platelets and fibrolytic 
system of the blood of healthy persons during different phases of the physical, emotional, 
and intellectual cycles. 

MATERIALS AND METHODS! 

Observations were made on i00 healthy persons (men and women aged 18-40 years). The 
number of platelets and their aggregation under the influence of ADP [2] were determined and 
the fibrinolytic activity of the blood was estimated according to lysis of fibrin on slides 
[9] in different phases of the physlcal, emotional, and intellectual cycles. The tests were 
carried out in the morning under standard conditions. 
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TABLE I. Number of Platelets, Their Aggregating Power, and Activity of the Fi- 
brinolytic System of the Blood (M) in the Positive and Negative Phases of the 
Physical, Emotional, and Intellectual Cycles in Healthy Subjects 

Index 

Platelet count, thousands//j1 
Degree of aggregation of platelets 

in first minute, % 
Maxima i a~gregatio n~ % 
Degree of ffgaggregatlon, % 
Totat fibrinolytic activity of blood, 

m m  2 
plasmin activity, mm 2 
Activity of plasminogen activators 

1TILT12 

*P < 0.05. 

Cyc Ie 
physical [ emotional 

phase 

positive positive 

] intellectual 

l 185- 
17,6 
48,5 
17,2 

46 
44 

negative 

220* 

53,4* 
60,7 
23,5* 

63* 
57 

9* 

191 

38,1 
56,6 
20,1 

negative 

219 

35,5 
53,3 
2I ,0 

positive 

204 

44,3 
57,2 
17,9 

negative 

204 

30,6 
53,3 
22,8 

TABLE 2. Changes in Platelet Count and Functional Properties Depending on Phase 
of the Physical Cycle in Healthy Subjects 

Index 

glateletcount, thousands/~l i 276 
l)egree of aggregation afterl 

1 rain, ~ 40 

Maximal aggregation, % I 
Degree of deaggregation at 

tKne of its bd-g-inn-ing, % l 

Day of physical cycle 

. . . . . . . . . . .  :_ -L2 2 ? o, 

positive phase [ negative phase 
276 99 125 187 147 160 120 187 235 213 91 215 24~235 315 320[209 240 22.5{204 184 16; 

221 28 23 19 16 12 16 I4 24 15 56 50 63 52 44 59 59 63 61 65 70 37 

4060 2056 49 37 32 29 40" 41 53~ 78 56 61 63 74 44 54 60 55 59 65 70 ~o7 

5 12 10 6 17 16 I,. 8 21 34 29 4 3 10 33 39 45 42 41 13 

EXPERIMENTAL RESULTS AND DISCUSSION 

As Tables 1 and 2 show, aggregation of platelets determined ! min after the addition of 
ADP to the blood and the number of platelets differed in the positive and negative phases of 
the physical cycle. In the negative phase the mean platelet count in the blood was 19% higher 
than in the positive phase, and the degree of aggregation of the pla~elets during the first 
minute of aggregation was at least three times higher on average in the negative phase than in 
the positive. In the positive phase, starting from the first minute of the test, aggregation 

increased gradually to reach a maximum after 6-10 min. In the negative phase, aggregation 
took place more intensively in the first minute and rose only slightly during subsequent min- 
utes. A considerable increase in aggregation of the platelets was observed on the day after 
transition from the positive phase of the physical cycle to the negative. The degree of 
deaggregation of the aggregated platelets in the negative phase was on average 20% higher than 
in the positive phase. In the negative phase of the physical cycle the total fibrinolytic 
activity of the blood and the activity of the plasminogen activators increased as compared 
with the positive phase. 

No significant differences were found in platelet aggregation or in fibrinolytic activ- 
ity of the blood in the positive and negative phases of the emotional and intellectual cycles. 

The number of platelets and their power of aggregation thus change not only during the 
24-h period (circadian rhythm), but also during the 23-day physical cycle. The presence of 
a polydian biological rhythm of platelet function and of the function of the fibrinolytic 
system of the blood must be taken into account during the distinction between the "normal" 
and pathological, i.e., a single determination of platelet aggregation is not sufficient to 
judge the true functional state of the platelets, for depending on the day of the physical 
cycle on which the platelet aggregation is determined, it may be depressed (in the positive 
phase), normal, or increased (in the negative phase). This must be borne in mind when opera- 
tive treatment of patients is considered involving the use of substances affecting the aggre- 
gating power of the platelets or the fibrinolytic activity of the blood. 
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