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of the working day and to run overnight with
a result obtained for each between three and
five hours after the start of the next day. The
amount of time required for each assay was
not very different (80 to 100 minutes). There-
fore, although the manual formation of
sucrose gradients might be considered by
some to be tedious, we doubt the opinion of
Cubie and Edmond that "the time con-
suming and labour intensive nature, with
resulting high cost, of the SDGHAI is famil-
iar to most diagnostic laboratories."

In this laboratory sucrose density gradient
and haemagglutination inhibition is com-
pleted within about 22 hours, and the testing
of fractions for their haemagglutination
inhibition activity is coincident with the rou-
tine testing of unfractionated sera for anti-
body to rubella virus, so that the same mate-
rials and equipment are used, making the
procedure quicker. The capacity of the ultra-
centrifuge copes comfortably with the num-
ber of IgM estimations in seasons when
rubella is not epidemic, and the maximum
batch size ensures a run frequency that pro-
vides an undelayed result. Manufacturers of
ELISA kits for rubella specific IgM cur-
rently recommend confirmation of positive
results with a fractionation method, so
retention of an ultracentrifuge or its equiv-

alent is still desirable, at least in reference
centres. Such equipment would undoubtedly
have other uses in the laboratory; it will be
years before whole serum IgM assays for all
viral infections are commonly available.
Hence cost analysis is complicated.
The sensitivity of sucrose density gradient

and haemagglutination inhibition varies
between laboratories, as will any test.
Experience has shown that in this laboratory
rubella IgM values of around 5-6 units
(equivalent to 15-18 au in the DMRQC
ELISA) are detectable by sucrose density
gradient and haemagglutination inhibition,
and the results of this trial confirm that view.

Techniques such as MACRIA are sensi-
tive to minute amounts of IgM, which
sucrose density gradient and hae-
magglutination inhibition at its best cannot
detect, I although such sensitivity may pose
problems of interpretation in some cases;
nevertheless, these tests are more reliable for
the diagnosis of congenital rubella.
As both ELISA kits tested were equally

sensitive and neither had any clear advan-
tages over the other, both would be suitable
as supplementary assays to sucrose density
gradient and haemagglutination inhibition
for testing serum samples from neonates or
other very small samples, or during rubella
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epidemics, using sucrose density gradient
and haemagglutination inhibition to confirm
positive results.
The continuing presence of an ultra-

centrifuge in this laboratory for the for-
seeable future is ensured by the need for
confirmatory rubella IgM tests and for test-
ing for IgM antibodies to other agents, so it
will probably continue to be used for first
line rubella specific IgM assays supple-
mented by an ELISA.

GM SUTEHALL
Clinical Microbiology and
Public Health Laboratory,
Addenbrooke's Hospital,
Cambridge CB2 2QW
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Arbitrary units of rubella IgM obtained with DMRQC ELISA and titres of haemagglutination inhibition IgM antibody in
fractionated sera

DMRQC ELISA (au)

Sucrose density gradient and No <3 3-10 10-20 30-40 40-50 >50
haemagglutination inhibition (titre) (Negative) (Equivocal)

High (>64) 6 6
Intermediate (16-32) 7 1 6
Low (4-8) 4 1 1 2
Equivocal (2) 9 3 5 1
Negative ( < 2) 6 4 2

Separation of lymphocytes from peripheral
blood: improvement of yields using buffy coat
preparations

McKeating et al recently re-examined cur-
rently used methods of lymphocyte sepa-
ration.' They confirmed that optimal yields
are achieved by use of density gradients at
room temperature throughout the pro-
cedure, a practice recommended by manu-
facturers (Lymphoprep Nyegaard, Oslo)
and workers in the field.2
When we separated lymphocytes from

whole blood by this standard method total
cell recovery of 55 ((SD) 15)% and lympho-
cyte recovery of45 (9)% occurred. This yield

did not improve by including either super-
natant plasma or the upper part of the den-
sity gradient during cell harvesting.3 These
yields have been consistent over the last year
and are lower than those quoted by McKeat-
ing. The method is, however, subject to vari-
ability between laboratories because of the
variable degree to which mononuclear cells
adhere to different plastics.
We recently conducted a trial to compare

standard methods with the use of buffy coats
prepared from undiluted whole blood in an
effort to improve yield and reduce the
amount of density gradient required.

Buffy coats were prepared by centrifu-
gation at room temperature at 100 x g for

five minutes. Test tubes were then gently
tilted to separate the buffy coats. They were
removed by wide bore pipettes, diluted in I
ml of Hanks's solution, and layered over an
equal volume of lymphoprep at room tem-
perature. Centrifugation was at 400 x g for
35 minutes. Aliquots of the initial blood
sample and lymphocyte suspension recov-
ered after three washes were analysed by the
Technicon H6000 autoanalyser.
As far as we know such an accurate profile

of cells recovered over density gradients has
not been performed previously. Figs. 1 and
2 show a typical profile before and after lym-
phocyte recovery. Results using samples of
edetic acid from 98 normal donors showed
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Fig1 "H6000" printout showing cellular distribution

WBC = white blood cells; RBC = red blood cells; Hb = haemoglobin; HCT = haematocrit; MCV = mean cell volume; MCH =

mean corpuscular haemoglobin; MCHC = mean corpuscular haematocrit; RDW = red cell distribution width; PLT = platelets; MPV
= mean platelet volume; PDW = platelet distribution width; PCT = platelet crit.

Table I Comparison of cell recovery by two methods (figures in parentheses are nunbers %)

Method Mean (SD) total cell Mean (SD) total Mean (SD) total Mean (SD) No of
recovery lymphocyte recovery monocyte recovery purity samples

Standard 55(15) 45(9) 8-3(4) 77(4) 50
Buffy coat 76(5) 64(5) 16(5) 77(5) 98
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Fig 2 "H6000" analysis of blood and mononuclear cell fraction
RBC = red blood cells; PLT = platelets; PEROX = peroxidase

edetic acid from 98 normal donors showed
that we could improve our previous mean

yield by 20% (Table). Viability of recovered
cells was 98% and purity 77%. Interestingly,
other workers found that a major propor-
tion of unrecovered lymphocytes were lost in
the buffy coat region of erythrocytes sedi-
menting through the density gradient.
Minor modifications to the Boyum

method' over 20 years have failed to pro-
duce a substantial improvement in yield. We
believe that prior concentration of the
mononuclear cells in whole blood by centri-
fugation is a new approach which will ensure
a substantial improvement in the yield of
lymphocytes and reduce reagent costs, as the

volume of separation medium required can

be reduced by 80%. We have also been able
to show that this method is equally effective
for leukopaenic patients.

LA KAY,
DE LOCKE,

Department of Haematology,
The Royal Infirmary,
New Durham Road,
Sunderland SR2 7JE

References
McKeating D, Markey GM, Alexander HD,

Morris TCM. Separation of lymphocytes
from peripheral blood: a'm-visitation. J Clin
Pathol 1985;38:595.

2Hicks MJ, Jones JF, Thies AC, Mannich LL. The
effect of lymphocyte recovery on lymphocyte
typing results. Am J Clin Pathol
1981;76:745-52.

3Colowick SP, Kaplan NO. Immunological tech-
niques part G. In: Methods in enzymology. Vol
108. London: Academic Press, 1984:88-102.

'Boyum A. Separation of white blood cells.
Nature 1964;204:7934.

Dr Markey and others reply as follows:

Not all workers in this field are separating
lymphocytes from whole blood at room tem-
perature. Some notable exceptions are men-
tioned in our recent letter; and we therefore
reported our findings using different condi-

W'hole blood
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