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FIG. 6. Calibration curve for high protein concentration.

Fig. 6 shows the calibration curve for the high con-
centration protein method.

Samples analysed after separation by gel filtration gave
results which when totalled gave 94 to 102% of the
original.

COMMENT

Both methods gave excellent reproducibility and,
particularly with the high sensitivity method, it was
found that sample range could be varied by changing the
sample volume aspirated and if necessary running it
at 20°C, thus obviating full-scale deflection readings.
The improvement in sensitivity with this method

appears to result from the reaction with the phenol
reagent, the initial biuret reaction appearing to go to
completion very rapidly, neither time nor temperature
within the conditions described having much effect.

It is interesting to note that the reaction with 0-25 N
phenol reagent appears to be independent of temperature,
a phenomenon which is still being investigated.

We wish to thank the Medical Research Council who
provided the funds which enabled the work to be carried
out. We are grateful to Dr I. C. S. Normand for helpful
discussion and criticism and to Miss V. A. Cole for
technical assistance.
We also thank Fisons Scientific Apparatus Ltd,

Loughborough, who went to considerable trouble to
assist with problems occurring with the Folin and
Ciocalteu reagent.
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Micro modification of the dilute
blood clot lysis time for determining

fibrinolytic activity

C. R. SPITTLE,1 N. M. LANSDOWN, AND
C. M. HAWKEY From St George's Hospital,
London, and the Nuffield Institute of Comparative

Medicine, The Zoological Society ofLondon

Methods in general use for measuring circulating fibrino-
lytic activity include the dilute blood clot lysis time
(Fearnley, Balmforth, and Fearnley, 1957) and the
euglobulin lysis time (von Kaulla, 1963). This paper gives
details of a micro modification of the first of these which
can be carried out on capillary blood and has been found
useful in demonstrating increased fibrinolytic activity in
children, small animals, and in surveys where serial
determinations are required.

APPARATUS AND REAGENTS

WHITE CELL DILUTING PIPETTES Standard white cell
pipettes are treated with water-soluble silicone solution
(Siliclad, Clay Adams Inc. NY). These pipettes are
chilled by placing them in a 6 x 1j in. boiling tube
immersed in melting ice.

PHOSPHATE BUFFER, pH 7 4 KH2PO4, 3-02 g, dissolved in
250 ml distilled water, is added to 9 47 g Na2HPO4 dis-
solved in 1 litre of distilled water. This buffer is stored at
40C.

THROMBIN-BUFFER REAGENT Bovine thrombin (Leo
Pharmaceutical Co.) is added to phosphate buffer to give
a final concentration of 5 NIH units of thrombin per
millilitre of buffer. This reagent is made up freshly on the
day of use and stored at 4°C.

METHOD

A free flow of capillary blood is obtained by pricking
a finger tip or ear lobe or heel. Blood is drawn up to the
'1' mark of a chilled white cell diluting pipette and
diluted with cold thrombin-buffer reagent to give a final
dilution of 1 in 11. After rapid mixing the contents of
the pipette are blown out into a 3 x i in. glass test tube.
This tube is placed in melting ice for 20 minutes to allow
a clot to form. It is then transferred to a waterbath at
370C and examined at intervals for lysis. The length of
time between placing the clot at 37°C and complete dis-
appearance of the clot is the lysis time.
'Now at Pathology Department, Pinderfields General Hospital,
Wakefield, Yorks.
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STANDARD TEST: LYSIS TIME IN MINUTES

FIG. 1. Comparison of clot lysis times obtained by the
standard dilute blood clot lysis test and the micro modifica-
tion. Each result represents the average of duplicate tests.

*= unstressed individuals
X = exercised individuals

RESULTS

Fibrinolytic activity has been measured in a total of
55 normal individuals by the standard dilute blood clot
lysis test (Fearnley et al, 1957) and the micro modifica-
tion described. In 11 of these individuals increased
fibrinolytic activity was obtained by causing them to run
up and down stairs for 10 to 15 minutes before collecting
the blood samples. Blood for the standard test was
obtained by puncture of a suitable antecubital vein using
a disposable plastic syringe and disposable needle. The
procedure outlined in the original description of the
method (Fearnley et al, 1957) was followed in setting up
the test. Blood for the micro test was obtained from a
freely bleeding finger prick. In most instances the micro
test was carried out first; the time interval between the
two tests was not more than three minutes during which
the experimental subject remained seated. All tests were
set up in duplicate and the results averaged.
The results obtained by the two methods are compared

in Figure 1. The range of lysis times for 44 normal in-
dividuals using the standard test was 100 to 400 minutes
with a mean time of 235 minutes compared with a range
of 110 to 415 minutes with a mean of 234 minutes by the
micro modification. Both methods showed similar
shortening of the lysis time in exercised individuals.

COMMENT

The modification described takes into account all the
criteria known to influence the results of the dilute blood
clot lysis test. The white cell pipettes are siliconed in
order to minimize contact between the blood sample and

Erythrocyte mechanical fragility
test

R. G. COOPER, R. A. KAHN, C. N. CORNELL, and
M. E. MUHRER From the Departments of
Agricultural Chemistry and Physiology of the
University ofMissouri, Columbia, Missouri, USA
With the intensive development of cardiovascular
prosthetic devices and extracorporeal circulation a need
has arisen for a simpler, less time-consuming measure
of the mechanical fragility of erythrocytes. The following
is a method that will show differences among individuals
and in individuals at different times. The test was
developed so that a quick but accurate method would be
available to measure fragility of red blood cells when
studying the effect of mechanical and hydraulic factors
on blood.

MATERIALS AND METHODS

A stock supply of Celite 5601 was prepared by washing
the Celite in 5% hydrochloric acid and then decanting it
'Celite, a diatomaceous silica, was obtained from Johns Manville Co.,
USA.
Received for publication 4 January 1968.

Micro modification of the dilute blood clot lysis time for
determining fibrinolytic activity-concluded.

a surface which might lead to artefactual activation of the
coagulation and fibrinolytic mechanisms (Niewiarowski
and Prou-Wartelle, 1959; latridis and Ferguson, 1961)
and strict observance of a cold technique prevents the
deterioration of plasminogen activator (Fearnley et al,
1957). It can be seen that the difference in dilution of the
blood in the two tests (1 in 10 in the standard method and
1 in 11 in the micro modification) does not influence the
results significantly. The tests have given similar results
in normal human individuals in whom the fibrinolytic
system has been activated by exercise. We have also
found the micro test to be consistently useful in detecting
fibrinolytic activity induced by injecting urokinase or
streptokinase into mice and rabbits.

We are grateful to Miss J. Anstead and Miss J. Cowley
for technical assistance and to the British Heart Founda-
tion for financial support.
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