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Some laboratories where mice are used as experi-
mental animals find difficulty in obtaining blood from
these animals in volumes sufficient for micro or semi-
micro analysis. A method has been used for some
years in these laboratories which enables as much as
0.75 ml. of whole blood to be collected per bleeding
without any adverse effect, thus enabling the animals
to be bled at repeated intervals. In response to
numerous requests, the method is described here in
some detail.

Experimental
The method of bleeding was adapted from one

devised by Bullen and Batty (1956).
Mice are placed in a heating box (Fig. 1) and their

body temperature raised, with the aid of two 100-
watt globes for at least five minutes, to distend the
tail veins. It has been found that coloured mice do
not tolerate heat treatment as well as albino mice and
therefore caution is urged in heating coloured mice.
The mice are then anaesthetized and the tip of the tail,
about 1 cm. for mice not previously bled, and 2 or
3 mm. for others, amputated with a pair of sharp
scissors. The stump of the tail is then quickly lowered
into a labelled Wassermann tube contained in a large
tube under a negative pressure of 10 cm. Hg (Fig. 2).
The degree of anaesthesia should be sufficient to

prevent the mouse struggling during the time it is
placed over the larger tube. It is important that a

\4 ~~~~Clamp
To Vacuum to

Source Control
Vacuum

Fia. 2

seal be formed by the mouse's body and the mouth
of the large tube so that a constant negative pressure
is maintained. Negative pressure in excess of 10 cm.
Hg should be avoided, as this often causes faecal
matter and urine to be excreted into the Wassermann
or sample tube.
Blood clots are freed from the side of the tubes

by means of a finely drawn solid glass rod and the
tubes allowed to stand overnight at 210 C. The serum
is pipetted into clean glass tubes, centrifuged to
remove cells, and stored at -200 C.

(Continued at foot of next page)
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The following method has been evolved from
techniques described previously for the separation of
thrombocytes (Gurevitch and Nelken, 1954) and
leucocytes (Walford, Peterson, and Doyle, 1957). It
has been tested on 200 various blood samples.
Only siliconized glassware was used. All centrifu-

gations were carried out in a refrigerated centrifuge
at 40 C. A 1% solution each of Na2 sequestrene
(disodium ethylene diamine tetra-acetic acid) and
triton W.R. 1339 (oxyethylated tert. octyl phenol
formaldehyde polymer) in 0.7O" sodium chloride
solution served as the anticoagulant.

Blood was withdrawn into a siliconized syringe
containing anticoagulant in the proportion of 1 :9 and
divided into 5 aliquots of 20 ml. in 50 ml. round-
bottomed centrifuge tubes. The blood was then
centrifuged in a horizontal centrifuge at 800 r.p.m.
(110 g) for seven minutes, causing the sedimentation
of erythrocytes and leucocytes. The thrombocyte-
rich plasma supernatant was drawn off and recentri-
fuged at 2,000 r.p.m. (600 g) for a further seven
minutes. This second sediment contained the
thrombocytes.
The thrombocyte-poor plasma supernatant was

returned to the tube containing the erythrocytes and
leucocytes and mixed well with the sedimented cells.
To this "thrombocyte-poor blood" I volume of a
6% dextran solution in physiological saline (intrinsic
viscosity 0.40/20° C.) was added. The dextran was

A Rapid Method of Bleeding Mice (contd.)
Hundreds of mice have been bled by this method

in the determination of haemolytic titres to sheep red
cells (Sobey and Adams, 1955; Sobey, Adams, and
Claringbold, 1956; Claringbold, Sobey, and Adams,
1957) without mortality. Mice may be bled at the
rate of one every one and a half minutes with an
average vield of 0.25 ml. serum per bleeding.
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first warmed to 37° C. and mixed with the blood by
transferring the dextran-blood mixture from one 50
ml. siliconized tube to another. The mixture was
allowed to stand at room temperature (20°-25° C.)
for 30 minutes at an angle of 45°.
During this time sedimentation of the erythrocytes

took place. The supernatant plasma containing the
leucocytes, some erythrocytes, and few thrombocytes
was centrifuged at 600 r.p.m. (60 g) for seven minutes.
To the sediment thus obtained 6 ml. of distilled water
was added to haemolyse the remaining erythrocytes
and the tube shaken for exactly 25 seconds. Then
2 ml. of a 3.400 NaCl solution was added in order
to restore isotonicity. The tube was again centrifuged
at 600 r.p.m. (60 g) for seven minutes. The haemolysed
supernatant was removed, and the sediment contained
the white blood cells.
The thrombocytes and leucocytes obtained in this

manner could be diluted with normal saline as desired.
The cells could be washed repeatedly in a washing
fluid made of the standard anticoagulant solution
diluted 1: 10 with normal saline (unbuffered pH 6-7)
without clumping. The average thrombocyte yield
was 60°'. The contamination of the preparation by
red blood cells was one erythrocyte to every 2,000
thrombocytes. and one leucocyte to 5,000-10,000
thrombocytes. The average leucocyte yield was 650%
and the contamination by thrombocytes was 2-3
thrombocyte ghosts to every 100 leucocytes and 1-2
erythrocyte ghosts to 100 leucocytes. All counts were
performed with the phase-contrast microscope.
The method described above did not present any

difficulties, except in a few cases of leukaemia and
in severe cases of polycythaemia. In the latter, the
addition of I volume of normal saline to the whole
blood helped to improve the results. The rapid
separation of thrombocytes and leucocytes, both of
which are obtained in high yields, is a great advantage
of this method. Furthermore, the cells appear
morphologically intact, and have been used in
immunological, metabolic, coagulation, and phago-
cytosis studies with good and reliable results.

This study has been assisted by a grant from the
Leukaemia Research Foundation, Chicago, Ill., U.S.A.
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First International Congress of Histochemistry
and Cytochemistry

The First International Congress of Histochemistry
and Cytochemistry will be held in Paris from August
28 to September 3, 1960.
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