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Summary: The response of the coagulation-fibrinolysis system to venous occlusion was studied

in 20 healthy subjects of both sexes. All of them showed increased fibrinolytic activity, the

increase beil~g greater in females. Fibrinogen content also increased in both sexes. The other

parameters of coagulation studied showed varied responses.
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There is a dynamic equilibrium between blood coagulation and fibrinolysis and
disturbance of this has relevance in the aetiology of thrombus formation and/or athero
sclerosis. Such a disequilibrium has been reported as resulting from venous occlusion
(5,6,11,16,18, 21), exercise (2,3.7.10). adrenaline infusion or release (2.10.12).
mental stress (4), and sex hormones (1).

Activators of the fibrinolytic system (plasminogen activators) have been shown
to exist in the endothelium of blood vessels (1. 15) and the blood levels increase due
to the release from thes9 Sit9S after a varie'y of stimuli viz. venous occlusio'1, exercise. mental
stress etc. An alternative fibrinolytic path Nay, the fibrinolytic proteases, are also demon
strated in leucocyte granules (17). Both these can degrade fibrinogen and fibrin. These
activators maintain the spontaneous fibrinolytic activity of blood and help remove fibrin
deposits and thereby counteract thrombosis (15).
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The present study was undertaken to confirm the disequilibrium in the fibrinolysis
coagulation system in response to venous occlusion, by the measurerrent of the fibri
nolytic activity of blood and the fibrinogen content and other parameters of coagulation.

MATERIAL AND METHODS

Fibrinolytic activity, fibrinogen estimation, who'le blood clotting time, prothrombin
time, platelet count. platelet adhesiveness and leucocyte count were estimated in 20 healthy
subjects (both sexes - 10 each) in the age group of 17 to 23 years.

All subjects were asked to report in the morning at 9 A.M. fasting and were advised
not to smoke prior to investigations. They were made to relax before withdrawing blood.
Blood pressure was recorded in recumbent posture. Samples of blood were taken from
right anticubital vein after 10 min further rest in recumbent posture.

After the initial sample was taken, the sphygnomanometer cuff around the right
uoper arm was inflated to a level midway between systolic and diastolic pressure and
this pressure was maintained for 5 min. The second blood sample was obtained just
before the cuff was deflated ("Occluded level"). Five minutes after release of the cuff
a third sample was collected ("Post-occlusion level").

Six m/ of venous blood was withdrawn. One m/ of blood was used for whole
clotting time by Lee and V\lhite method (12) measured in duplicate and the average being
taken. 2.4 m/ was taken in a plastic tube which contained 0.6 m/ of 3.8% of sodium citrate
for platelet adhesiveness, prothrombin time and fibringen estimation. Platelet adhesive
ness was measured by v\fright's method (22), Prothrombin time by Quick's one stage
(18) and fibrinogen estimation by Biuret method (10). Remaining blood was used for
fibrinolytic activity by Fearnley's method (7), total leucocyte count and platelet count.
Prothrombin time and fibrinolytic activity was also measured in duplicate, average being
taken.

For the purposes of calculation clotlysis time has been converted to units of fib

rin-ilytic activity using the reciprocal of the square of the lysis time x 106 while fibrinogen
has been converted to gil from mg/IOO cc (19).

RESULTS AND DSCUSSION

Haemostasis in genera I and coagu Iation in particu lar are usua lIy associated with

injured blood vesse'I's. Haemostasis also undergoes changes in response to a variety of
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physiological and pathological conditions not related to bleeding or thrombosis like venous
occlusion (5.6.11.16.19.21). exercise (2,3,7,10), adrenaline (2.10,12). mental stress (4)
and sex hormones (1). It is clear that the fibrinolytic system is activated at the same
time that coagulation is initiated.

The results have been summarized in Tables I and II. Fig. 1 shows the comparison
between males and females of the hemostatic variables before and after venouS occlusion.

The resu Its of the present study showed that the fibrinolytic response to venous
occlusion increased in all the 20 subjects (both male and female). This was in agreement
with the findings of Sharper et al. (19). However. the response was greater in females,

TABLE I Effect of venous occlusion on fibrinolytic activity and some blood parameters in males.

Parameters

Fibrino lytic

activity in

Units±SD.

Fibrinogen

contellt

q/L±S.i) .

CiottinQ Time

S,"~ ±S.D

Prat: .rombin

Time

Sec.±SD.

Plateict adhe

siveness %

Plctelf.!

count

Lac. mm3±S.0.

RL

15.52

±4918

168

±033

294 5

±58.7

22.9

±626

33 98

2.50

±145

OL

27.73

±1682

2 196

±O 50

236.5

±56.G

25.1

±6.90

41.07

7.43

±7.61

r

0.94

078

077

0.62

o 41

-0.73

783
p<o 01

3 58

p<o 05

4.98

P<O 05

6.86

P<OC1

+4 51
F>O 01

+5 33

P>0.01

R.L.

15 52

±4918

1 68

±O 33

2945

±58 75

22.9

±G26

3398

250

±145

P.OL

20.94
±534

1 .797

±069

2630

±767

28 1

±585

40.45

285
±1.7

r

0.73

° 92

0.79

077

0.75

183

9.074

P<OO!i

6.902
P<0.01

o 58

P>0.05

5 94
p<o 01

35

P>005

0.85

P<005

Leucoc\,te count 6.795

XI03/rnm3±S.D. ±3. 77

8 395

±4.5b9

0.91 +5 88 6 795

P>OOl ±3.77

7.803

±3.415

o 59 094
P<005

P.:". - Restir,g Ie-vel

O.L. - Occluded level

P.O.L. - Fost occlu5ion levei
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Fig. 1 : Tr.e effect of venous occlusion on certain haemoslatic variables in males and females.
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TABLE II: Effect of venous occlusion On fibrinolytic activity and some blced parameters in females.

Par2meters R.L. OL R.L. P.OL

Fib,i~orvtic 22.44 60 18 °896 3 38 22.44 33 24 °885 3.72
activitY' in ±108 ±15498 P<O 05 ±108 ±17 22 P<.05
Units±SD.

Fibrinogen 1.855 2.135 0.508 4 71 1.855 1.915 0.606 3.25
content in ±504 ±509 P<005 ±0504 ±.354 ±354 P>0.05
g/L±SD.

Clotting time 251.8 296.5 0.1 3.98 2518 237.5 ° 06 2.38

Sec.±S.D. 188 25 ±99.7 P<0.05 ±18825 ±64.73 P<0.05

Prothrombin time 20.57 23.87 0.27 4.58 20.57 25 63 -1.05 3.35
in Sec.±S.D. ±3.2 ±3.6 P<005 ±32 ±772 P<0.05

Platelet 26.87 47.63 0.36 1.46 26 87 29.35 052 0.31
adhesiveness in P<0.05 P>0.05
%±S.D.

Platelet count 2.53 3.59 0.83 +1.94 2 53 2.33 0.85 1.32
in Lac/mm3±S.D. ::1::.9446 ±1.8 P<0.05 ±.9446 ±.9279 P~0.05

Leucocyte count 547 9 10 -0.02 +3.48 5 47 6 21 0.78 2.77
XI03/mrr3± SD ±1 6 ±28 P>O.Ol ±1.6 ±1 32 P<0.05

R.L. Resting /evE,1

O.L. Occluded level

"'.O.L. Post occlusion level

a findings that cannot be explained though a similar observation was made in females
in response to exercise (3). The increased fibrinolytic activity may be mediated via the
adrenergic mechanism (2). because there may be an endogenous release of catecholamines
caused by pain associated with the occlusion (10). The catecholamines in turn increase
plasminogen activator levels by causing release from vascular endothelium.

A rise in fibrinogen content of blood observed in both sexes was difficult to explain,
since the increased activator levels in the blood (with subsequent formation of plasmin),
digests fi brinogen.

In males, the whole blood clotting times was reduced after occlusion which was
probably due to a rapid increase in plasma levels of factor VIII (6,12). On the other
hand. the increase in the whole blood clotting times after occlusion in females was probably
due to the digestion of substrates (fibrinogen, prothrombin factor V and VIII and fibrin)
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by plasmin (13). However, why different mechanisms should operate in the two sexes
In response to the same stimulus, needs to be elucidated.

The prothrombin time increased in both sexes and this could be explained on the
basis of digestion of prothrombin by increased levels of plasminogen activator liberated
from vascular endothelium (13).

The leucocyte count showed a rise in both sexes. Here again the mechanism of
rise is difficult to explain. However. the increase would facilitate fibrinolysis through
the alternating fibrinolytic system in the leucocytes (17).

Males showed a marked rise in platelet count which could be attributed to an

increase in pl,asmin levels which in turn induces release of platelets (13, 20). Again the
absence of a marked increase in females is inexplicable.

The increased platelet adhesiveness observed in both sexes could be due to the

action of plasmin formed, on platelet aggregation (13).

REFERENCES

1. Astedt. B .. Isacson. l.i'Ji. N il5so<' and M. Pandolfi. Thrombosis and oral contraceptives : Possible dispo
sition. B r. Med. J., 4 : 631-634. 1973.

2. Biggs. R.• R.G. ivlacfa rlane and J. P. Pliling. Observa tions on fib rinolysis. Experimental activ ity produced
by exercise or 8dren2line. Lance I. 252 402-405, 1947.

3. Cash. J.D. Effect of moderate exercise on the fibrinolytic system in normal young men and women. Br. Med.
J., 2 : 503-505. 1966.

4. Cash J.D. Etfectof mental stress on the fibrinolytic reactivity to exercise. Br. Med. J., 2 : 545-548, 1967(b).

5. Clarke. R.L .. A. Orandi and EE. Clifton. Angiology. 11. 365. 1960. Cited from G.R. Fearn ley. A
concopt of fibrinolysis. Lancel. 1 : 992. 1961.

6. Eg~berg. O. Scand. J. Clin. Lab. Invest. 15 : 20-28. 1963(b). CitGd from Milica Brozovic. Physiolo
gical mechanisms in coagula tion and fibrinolysis. Br. Ivied. J., 33 : 231-238, 1977.

7. Egeberg, O. Scar/d. J. C/in. L/lb. Invest., 15 : 8-13, 1963(b). Cited from 1,/1 ilica Brozovic. Physiological
mechanisms in coagulation and fibrinolysis. Er. Med. J., 33 : 231-233. 1977.

8. ~earnley, G.R. and E. Fearnl~y. Evidence of diurnal fibrinolytic rhythm with a simple method of measuring
natural fibrinolysis. ellf). Sc .. 16 (,45. 1957.

9. Harrison, G.A. Chemical methods in clinical medicine. 4th FeL JA Churchill Ltd. London, P. 408,1957.

10. Hawkey. C.M .. B.J. Britton. W.G. Wood, M. Peele and M.H. Irving. Changes in blood catecholamine levels
and blood coagulation and fibrinolytic activity in respOnse to graded exercise in man. Br. J. Haem3/ol.,
,9 : 377, 197b.

11. Hutton, I. Throm. Res.,8: 629-638,1976 Cited from. Milica Brozovic. Physiological mechardsms
of coagulation and fibrinolysis. Sr. IVied. Bu//. S3 231-238,1977.

'j 2. Ingram, G.I.e. Increase in an tihaemol:>h ilic glabu lin activity fo Ilowing influsion of adrenaline. J. PhyslOI.,
156 : 21i--224, 19b1.

13. l(&rIlott, P.B.A. and G.P. iVicNico I. Normal and abnormal fibfil1olysis. Sr. iVied. BUI., 3~ : 239-243. 1977.



Volume 26
Number 4

Venous Occlusion and Haemostatic Variables 301

14. Lee. R.1. and P.O. White. .11, clinical ,tudy of coagulation tirre of b'ood. Amer. J. Med. Sci.• 145 : 495.
1913. Cited from R. B:ggs and R.G. Macfarlane. Human blood coagulation and its disorders. 3rd Ed.
Blackwell Scientific Publications. Oxford. 1962.

15. Ni!sson. I.M. and M. Pandolfi. Thromb. D,ath. Haemorrh. Supp. 40 : 231-242, 1970. Cited from,
Mustard. J.F. and M.A. Packham. Normal and abnormal haemostosis. Br. Med. Bu!/. 33 : 187-192, 1977.

16. NilSson. I.M. and B. Roberton, Thromb. Diath. Haemorrh., 20 : 397-408.1968. Cited from Milica Brozovic.
Physiological mechanism of co::;gulation and fibrinolysis. Br. Med. Bull.• 33 231-238. 1977.

17. Plow. E.F. and T.S. Edington. An alternative pathway for fibrinolysis. The cleavage by leucocyte proteases
at Physiologic pH. J. Clin. invesr., 56 : 30-38. 1975.

18. QL;ick. AJ. The prothrombin in haemophilia and in obstructive jaundice. J. BioI. Chem. 109 : LXXIII,
1935. Cited from Biggs. and R.G. Macfarlane. Human blood coagulation and its disorders. 3rd Ed. Black-
well Scientific Publications. Oxford, 1962.

19. Sharper. A.G.. N.A. Marsh. I.L.A. Patel and F. Kater. Response of fibrinolytic activity to venous occlusion.
Br. Med. J, 3 : 571-573 1975.

20. Stormorken, H. Thromb. Dlath. Haemorrh 34 : 348-385. 1975. Cited frOm. KernoH et a/. Normal and
abnormal fibrinolysis. Br. Med. Bull.• 33 : 239-244, 1977.

21. Walker. 1.0 .. J.F. Oavindson, and I. Hutton. Thromb. Res., 8 : 629-638, 1976. Cited from Kernoff 8ta/.
Normal and abnormal fibrinolysis. Br. Med. Bull. 33 : 239-244, 1977.

22. Wrights, H.R. Adhesiveness of blood platelets. J. Path. Bact., 53 : 255. 1941.


