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Table 5 Demonstration ofproteins in glomerular deposits
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Immunoglobulin Membranous glomerulonephritis Mesangial JgA-IgG disease Membranoproliferative Rejecting renal allograft
glomerulonephritis,
type I

y heavy chain + + + +
a + + + +
II - + -
Complement
C3 ++ +
C4 - - +
Clq -+

be directly identified and compared.
The demonstration that immunoreactivity is

maintained when tissues are embedded in araldite
suggests that further work for its use at the electron-
microscope level may now be expected.
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A rapid and accurate differential
centrifugation method for platelet
counts

S COUSINS, SM LEWIS Department of Haematology,
Royal Postgraduate Medical School, Du Cane Road,
London W12 OHS

Various methods have been proposed for preparing
platelet suspensions for platelet counting by elec-
tronic counters. With some systems the platelets can
be counted in the presence of red blood cells, either
by the use of hydrodynamic focusing to avoid
coincidence and masking of platelets by erythro-
cytes,' 2 or by computational techniques for estima-
ting platelet counts from extrapolated volume
distribution curves.3 Other counting systems require
lysis of erythrocytes, leaving intact platelets, which
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are then counted by light scattering or other optical
methods. The majority of instruments, however,
require the preparation of platelet-rich plasma
(PRP); this is obtained either by sedimentation or
centrifugation.

Conventional methods of preparation of PRP by
centrifugation have been shown to result in a loss of
platelets; with some systems the manufacturers
recommend methods of centrifuging whole blood,
diluted in various fluids, such as I % dextran, but
these, too, have been shown to produce erroneous
results.45 Enhanced sedimentation, as employed by
the Coulter Thrombofuge/Thrombocounter system,
has been found, in general, to be a reliable and repro-
ducible method;6 7 however, it requires PCV
correction factors8 and these are unreliable when the
PCV is > 0 5.

Differential centrifugation methods, in which
whole blood is diluted in a suspending medium of an
appropriate density, have also been shown to
provide reliable platelet counts over a wide range of
haematological conditions9 10 and without the
necessity for PCV correction. However, these
methods are relatively tedious and time-consuming
so that they are unsuitable for use in a routine
laboratory.

In this paper we describe a modified differential
centrifugation method which allows the platelet
count to be carried out easily and rapidly, without
loss of accuracy or precision, making it suitable for
routine use.

Material and methods

The platelet dilution was counted on a Coulter
ZBI/Channelyzer C-1000 link-up using the following
settings:
Lower threshold-5, upper threshold-100
Aperture current-O0-177, amplification-I
Samplin gvolume-0-1 ml, orifice diameter-70,m

The raw count was corrected for coincidence using a
Coulter coincidence correction chart, and for
dilution, to obtain the whole blood platelet count.

In parallel the manual reference method was
performed.'1 For this, whole blood was diluted 1/21
with filtered 1% ammonium oxalate solution,
charged into an improved Neubauer chamber and
counted under phase contrast.

Sixty-five specimens were counted by both
methods; the majority of the specimens were taken at
random from the routine haematology laboratory at
Hammersmith Hospital. They covered a range of
platelet counts from 31-635 x 109/l and included
various anaemias, polycythaemias and other haema-
tological abnormalities. The specimens were tested,
in all cases, less than three hours after collection.
Marked deviations in speed and time of centrifu-

gation showed no alteration in platelet count in
replicate tests. Centrifugation at 1500 g and 2500 g
for 3 min respectively did not affect the platelet
count, likewise spinning for 2 and 7 min at 2000 g
also showed no alteration in count. However, as a
routine procedure, the optimum speed and time of
centrifugation to obtain a red-cell free supernatant
was found to be 2000 g for 3 min.

Results

PREPARATION OF CENTRIFUGATION FLUID

I Two ampoules (60 ml) of 32-8% sodium metri-
zoate solution SG 1 200 ± 0 001 (Nyegaard,
Oslo) were poured into a clean, dry 150 ml glass
bottle.

2 To this was added 60 ml of Isoton II (Coulter
Electronics) and mixed thoroughly for 10 min on a
roller mixer.

3 The fluid was filtered through a 0 22 um micropore
filter and stored at 4°C in the dark.

Filtered fluid (10 ml) was poured into a clean, plastic
universal container (Sterilin). To this was added
01 ml of well mixed, fresh K2 EDTA (1-5 mg/ml)
blood, using a clean, dry pipette. The blood was
mixed with the fluid for 30 s by rolling the universal
container in the palms of the hands. The suspension
was spun in a Mistral M Minor centrifuge (MSE) for
3 min at 2000 g and 8 ml of the red-cell free super-
natant removed, poured into a clean Coulter acuvette
and remixed for 30 s. A portion (02 ml) of this
platelet rich suspension was diluted into 10 ml of
Isoton LI (final dilution 1/5151) and resuspended.

The Figure shows the plot of the manual reference
method versus the proposed centrifugation method.
Table 1 shows a comparison between the proposed
centrifugation method and weighted Thrombo-
counter data after analysis of the results from platelet
counts on whole horse blood in the UK External
Quality Assessment Scheme platelet trials. Table 2
shows the results obtained after platelet counts on
polycythaemic and leukaemic blood and on blood
with microcytic red cells and microplatelets using
both the reference method and centrifugation
method.

Comment

By statistical analysis of the results the proposed
centrifugation method shows excellent correlation
and reproducibility with the manual reference
method. A paired t test indicates that the population
means of the two methods are not significantly
different. In addition, results obtained from platelet
counts on whole horse blood by this method in the
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Table 1 UK External Quality Assessment Scheme
Platelet Trial

Saniiple n Tlironibocoutiter CenitriJ/ugation ,niethol

Weighted inean SD Mean* (x 1/0/1)
( x 109/1)

801201 155 89 6 180 94 0
801202 157 238 0 558 233 0

*Mean of three separate counts.

Table 2 Results obtained by centrijugation niethod for
polycythaemic, leukaemic and microcytic conditions

Manual Centrifugatiomt PCI
Referenee (x 109/1)
( X 109/1)

Polycythaemia
208 214 0(486
293 324 0484
267 313 0494
310 295 0 540
113 I)1 0(547

Leukaemia WBC x 101'//
134 156 0 381 50
167 158 0-274 72
66 53 0(343 107

273 288 0 406 83
234 221 0(444 124

Microcytosis MC[(v1)
161 187 0 427 62
158 180 0 384 60
90 97 0450 65
223 210 0 376 60
274 261 0 387 58

Mean manual reference method = 198-1 x 10' 1.
Mean centrifugation method 203 9 x 10()'1.
Paired t test = 1 118 for df 14.
p = 028.
Correlation coefficient r =) '970.

EQA Scheme platelet trials are in good agreement
w.ith weighted Thrombocounter data (Table 1).
This method is quick, uses small quantities of

* blood and is relatively cheap by comparison with the
Thrombofuge enhanced sedimentation technique. It
is reliable for counting platelets in most haemato-
logical conditions, including cases where the PCV is
greater than 0 5 as the dilutions prior to counting
overcome the problem associated with whole blood
PRP preparation when the PCV is elevated. With
leukaemia samples, the dilution and centrifugation
removes interfering white cells, and, as shown in
Table 2, good agreement is found between the
manual reference and the centrifugation method in
these haematologically abnormal situations.

In conclusion, therefore, for any laboratory with a
small centrifuge, this method offers a rapid, reliable

F1 | and alternative way to count platelets without the use
600 720 of PCV correction factors.

ethod This work was supported by a grant to SM Lewis
ition from the Department of Health and Social Security.
?fficient
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