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DETERMINATION OF HAEMATOCRIT USING THE SMA4

We were interested to read the letter from Drs Lappin
and Lamont (1968) describing the effect of EDTA
on the haematocrit as estimated by the electrical con-
ductance method using the SMA4 machine.

In our early trials of the SMA4, the haematocrit line
gave the most trouble. We found that with the strict
quality control procedure already in use in the laboratory,
the haemoglobin, white cell count, and red cell count
results were acceptable for routine use. Each morning
15 ml of blood is taken from an outpatient into EDTA
and assayed for haemoglobin using the cyanmethaemo-
globin method which is standardized with the International
Standard. The white cell and red cell counts are esti-
mated by electronic particle counting and the haematocrit
by microcentrifugation. This blood is used to standardize
and to phase the SMA4 and inserted as every twentieth
sample throughout the day.

It soon became apparent that the haematocrit line
gave a small percentage of erratic results. As the effect
of excess EDTA on the centrifuged haematocrit has been
demonstrated (Lampasso, 1965), we discard all inade-
quately filled specimen bottles.

Several other factors are peculiar in affecting the elec-
trical conductance method. Kernen, Wurzel, and Okada
(1961), in the original evaluation of the method, empha-
sized that blood conductance is sensitive to temperature
variation and regarded the inclusion of a thermistor in
the circuit as essential. As no thermistor is included in
the SMA4 we maintain ambient temperature as constant
as possible.
Kernen et al. (1961) also showed that the calibration

is not linear. To achieve maximal linearity we standardize
the SMA4 machine with two potassium chloride solutions,
5 07 and 2-66 g/l, equivalent to haematocrits of 19%
and 50% respectively. Even so, discrepancies still occur
outside the range 15-55%.

Davis, Bresland, and Green (1966) and Kernen et al.
(1961) drew attention to the effect of high plasma protein
levels (exceeding 7 g/100 ml). In one week we found that
of 41 protein estimations 15 were abnormal but only one
was a high value, the rest being low. In practice we have
found the high protein levels in multiple myelomatosis
and macroglobulinaemia to increase the haematocrit
reading. The same authors showed the effect of alterations
in sodium concentration. Again, in one week, of 166
sodium estimations we found 7% outside the normal
range but there was no clear correlation between these
abnormal levels and haematocrit errors.

Finally, it is known that a high white cell count will
affect the blood conductance.

It thus became clear that erroneous haematocrit
estimations due to these several factors might occur
randomly and that the sum of the effects on any one
estimation would be difficult to predict. It is possible
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PROTHROMBIN IN ENZYMOLOGY, THROMBOSIS AND
HEMOPHILIA By W. H. Seegers. (Pp. xvii + 181;
60 figures; 8 tables. $9.75.) Springfield, Illinois:
Charles C. Thomas. 1967.

Dr Walter Seegers has sometimes been regarded as a
difficult writer by workers not trained in his methods or
conversant with his terminology. In this book he offers
a concise and systematic account of his views and of the
results of much of the work of his laboratory, for which
haematologists interested in blood coagulation may be
very grateful.

Chapter 1 contains a glossary of a dozen of the terms
used by his group and a discussion of the physiochemical
properties of prothrombin and thrombin, and of auto-
prothrombin C, which Seegers equates with the active
factor X of other authors, its precursor autoprothrombin
III, and prothrombin, the precursor of thrombin. Chapter
II presents Dr Seegers' concept of haemostasis which of
course includes his view of blood coagulation in which
the reactions of the prothrombin molecule occupy a
central position. Chapter III describes various reactions
in which prothrombin may be involved, leading to the
generation of thrombin and other activities; chapter IV
considers the special case of the development of thrombin
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to check any abnormal haematocrit result by repeating
the examination using a centrifuge method. This is not
very useful as the change in the electrical conductance
caused by any of the factors mentioned may well have put
an abnormal haematocrit into the normal range and
it would not be recognized as one to be checked.

In this laboratory a blood film is examined routinely
on all specimens. Our final procedure has therefore
been to re-estimate the haematocrit on all specimens
where the MCHC calculated from SMA4 data does not
agree with the appearances on the film. In one recent
sample of 557 consecutive specimens 19 discrepancies
(3 4%) were found. Of these all but one (a haemoglobin
error) were haematocrit errors.
We are of the opinion that the estimation of the

haematocrit on the SMA4 is not yet a reliable procedure
and a film should be examined as a check in all cases.

A. E. GREEN, A. G. SIGNY
Group Pathological Laboratories,

St Stephen's Hospital,
London SWIO.
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activity in concentrated salt solution. Chapters V and
VI deal with the clotting defects of oral anticoagulants
and of congenital bleeding disorders respectively and a
long final chapter discusses the nature of serum.

This volume is an important attempt to bridge the
conceptual gap between Dr Seegers' own work and that
of others, especially if read in conjunction with the
recent reviews of Macfarlane and of Biggs (Thromb.
Diath. haem., 15, 591 and 603, 1966) it leaves no one
with the excuse that he cannot at least begin to under-
stand Dr Seegers' work.

G. I. C. INGRAM

MYOCARDIAL INFARCTION Proceedings of the 9th Con-
ference of the International Society of Geographical
Pathology, Leiden 1966. Separatum Pathologia et
Microbiologia, vol. 30, no. 5 (1967). (Pp. 323; 91
figures, 99 tables. 137s. 6d.) Basel and New York:
S. Karger. 1967.

This well produced paperback volume records the
proceedings at the Ninth Conference of the International
Society of Geographical Pathology which was held in
Leiden in September 1966. This meeting was planned to
survey the results of a world-wide prospective inquiry
(covering the period June 1964 to June 1965) into the
frequency of myocardial infarction in necropsy material
in different geographic regions. The first section of this
volume records the observations of participants from
some dozen localities varying in size from the U.S.A.
(W. B. Wartman) on the one hand to Wales (D. J. B.
Ashley) on the other. As there was little prior consultation
and planning as to how material was to be collected and
assessed it is not surprising that these contributions,
though individually interesting, form little basis for
quantitative geographic comparisons. In a later section
of the book W. B. Robertson's paper on the International
Atherosclerosis Project draws attention to the careful
planning which is necessary for such comparisons to be
meaningful.

Section II is an assortment of papers on biochemical
and pathological research in cardiovascular disease,
while section III comprises a number of epidemiological
studies.
The book is a useful source of reference to workers

in these fields.
T. CRAWFORD

CARCINOGENESIS: A BROAD CRITIQUE Papers presented
at the Twentieth Annual Symposium on Fundamental
Cancer Research, 1966. University of Texas M.D.
Anderson Hospital and Tumor Institute. (Pp. xii +
774; illustrated. 147s. 6d.) Baltimore: Williams and
Wilkins; Edinburgh and London: E. and S. Livingstone
Ltd. 1967.

The aim of this symposium, as stated in the introduction,
is to take 'a broad look at the problem of human carcino-
genesis from multiple approaches' and 'the major
concentration is directed towards an understanding of
the carcinogenic process in man'. The aim is attained
and we are presented with some 36 papers setting out

the present state of work on carcinogenesis and the trend
of future researches. It is impossible in a short review to
detail the work of so many experts but the method of
presentation is generally good and each paper has a
comprehensive bibliography. In most there is a section
given to discussion and many have a useful summary.
Summaries are omitted from some papers, detracting
from their value for rapid reference.
The volume is divided into five technical sections;

(1) The aetiology of lymphomas and leukaemias (13
papers); (2) carcinogenesis in mammary tissues (seven
papers); (3) carcinogenesis in the liver (six papers); (4)
dedifferentiation and transformation of cultured animal
cells to neoplastic states (five papers); and (5) the general
status of chemical and physical agents in carcinogenesis
(five papers).

All but seven of the papers are from American sources
and much of the work of which this volume is a record
and progress report concerns viruses and their role in
carcinogenesis. The illustrations, many of them studies
by the electron microscope, are numerous and of high
standard: in fact the format of the whole book is good.
A combined index, subject and author, is included.
This volume, like other symposia from the same

source, forms an important year book for cancer research
workers, and the general pathologist will find it useful as
a source of reference on particular aspects of cancer
pathology.

G. STEWART SMITH

HANDBOOK OF EXPERIMENTAL IMMUNOLOGY Edited by
D. M. Weir. (Pp. xiv + 1234; illustrated. £8.) Oxford
and Edinburgh: Blackwell Scientific Publications Ltd.
1967.

That immunology prospers so steadily today is due at
least in part to the continual perceptivity of experimental
immunologists in recognizing the usefulness of techniques
originating in other fields-a multidisciplinary habit of
obvious evolutionary advantage. The marvellous aptness
of methods, such as gel diffusion, chromatography, and
isotopic and fluorescent labelling, to immunological
analysis has stimulated experimenters to adapt an ever-
widening range of similarly discriminating physico-
chemical and cytological techniques to their purposes, a
process of accretion that has swelled the appetite for
technical know-how of the would-be experimental
immunologist to famine proportions.
Dr Weir has made a heroic effort to feed the hungry.

He has extracted from 42 contributors 36 chapters
dealing authoritatively, and in more or less detail, with
most of the procedures used in modern immunology
laboratories. The special aim of this book is to provide
discussions of background, and of underlying principles,
as well as practical details and applications, and for the
most part its contributors have reached a high level of
appraisal of the methods they describe.
The book is in five sections. The first deals with the

isolation of immunoglobulins, and with methods of
studying their synthesis in vitro, their molecular structure
and their genetics; this and the second section on the
preparation of antigens from microorganisms (including
viruses) and tissues provide useful guides to the com-
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