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Fig. 1 Correlation between serum viscosity
and the decrease in serum sodium when
measured by indirect potentiometry.
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Fig. 2 Correlation between serum viscosity
and the decrease in serum sodium when
measured by filme photometry.

sodium measurement. When direct poten-
tiometric methods are used, the
presence of hyperviscosity does not
significantly influence the serum sodium
value. With measurements using flame
photometry and indirect potentiometry,
pseudohyponatremia occurs. With indirect
potentiometric measurements, a correction
factor which can be used is a 2 mmolI
decrease in serum sodium for every centi-
stoke increase in serum viscosity. This is
linear, at least in our study to a serum vis-
cosity of approximately 20 centistokes.
With flame photometric measurements of
serum sodium, no such correction factor
can be meaningfully applied. For example,
one patient with a serum viscosity of five
centistokes had almost the same decrease
in serum sodium as the patient with a vis-
cosity of 15 centistokes.

It is essential that every laboratory
report indicate the technique used for
measuring serum sodium. Moreover, the
clinician should also be aware of the
methodology in use especially when differ-
ent techniques are in use in the same
laboratory.
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Fukuoka University,
Angiotensin I converting enzyme (ACE) is Nanakuma,
considered as a dipeptidylcarboxypepti- Fukuoka 814-01, Japan.
dase (EC 3.4.15.1). Two of us,' however,
were able to demonstrate that in hog lung References
and kidney, ACE also acts as a tripeptidyl-
carboxypeptidase. The possibility of 'pInokuchi J Nagamatsu A. Trpeptidylcarb
enzyatireeasofC-trmial eptdes peptidase activity of kininase IIenzymatic release of C-terminal peptides (angiotensin-converting enzyme). Biochim

of substrates having a proline group in the Biophys Acta 1981;662:300-7.
penultimate position has never been shown 2 Neels HM, Scharpe SL, van Sande ME, Ver-
in human serum but may induce new kerk RM, Van Acker KJ. Improved micro-
insights in the generation and deactivation method for assay of serum angiotensin con-
of some vasoactive peptides-for example, verting enzyme. Clin Chem 1982;28:
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With benzoyl-glycyl-L-seryl-L-prolyl3-L- Lieberman J. Elevation of serum angiotensin-

phenylalanine as a substrate we were able converting-enzyme (ACE) level in sar-

to demonstrate that human serum also con-
tains this tripeptidylcarboxypeptidase
activity. When examining normal human Assessing bone marrow cellulanty
sera (n = 27) with a high resolution
chromatography-assisted technique,2 a I was very interested in the recent report by
normal range of 13,umol/min/l (SD ± 4) Dr Al-Adhadh and Dr Cavil' on the
liberated benzoyl-glycine was shown. The assessment of cellularity in bone marrow
tripeptidylcarboxypeptidase activity could fragments. Some four years ago, I and my
be completely inhibited by l1,mollI captop- colleague, Mr W Slidders had shown the
ril. Sera of four patients with active sar- close correlation (r = 0.98) between our
coidosis were also examined. Since differ- point-counting method and results from
ent studies3 have confirmed that active sar- the Quantimet 720.2 In this paper, we
coidosis is reflected in a high devised a method to overcome the non-
dipeptidylcarboxypeptidase activity of random distribution of fragments because
ACE, we thought it would be interesting to of their different rates of sedimentation
measure the tripeptidylcarboxypeptidase during fixation and processing.
activity in four cases of active sarcoidosis Al-Adhadh and Cavill obtained a
with increased dipeptidylcarboxypeptidase coefficient of variation (CV) between 8-2
activity of ACE, there was also significant and 3477%. These authors felt that their
increase in tripeptidylcarboxypeptidase result reflected the more likely level of
activity (mean 27 ,umol/min/l). Although reproducibility of the point-counting
the increase of ACE activity in sarcoidosis method than our CV of 2-6%. However,
and other pathological conditions could the crucial difference is that the method of
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Al-Adhadh and Cavill was totally different
from ours. They made no attempt to com-
pensate for the non-random distribution of
the fragments during fixation and proces-
sing. Indeed, the reason that we devised a
special method of sampling was because
similar results to those of Al-Adhadh and
Cavill were obtained without our method.

I agree with Al-Adhadh and Cavill that a
wide range of marrow cellularity can be
associated with any particular level of
haemoglobin concentration in the
peripheral blood. However, these authors'
range of cellularity for normal marrows
(40-60%) is very narrow and may reflect
the fact that only 10 subjects were studied.
I have studied 25 such subjects (mean Hb
±SD= 14-6 1-7 g/dl; mean WBC ± SD
= 8-2 + 2*1 x 109/1, mean platelets ± SD
= 250 ± 50 x 109/l) and I have found a
range for normal marrows of 30-70%. This
result is consistent with those of Dunnill et
a13 who obtained a range of 20-70% in 95
subjects and Schroder and Tongaard4 who
found a range of 30-80% in 52 subjects.

Generally, an accurate measure of mar-
row cellularity has limited usefulness, how-
ever, it may have an important role in
defining hypoplasia. Yet, it still should be
remembered that the greatest value of any
laboratory test is whem it is interpreted
with all the available information and not
in isolation.

D 0 HO-YEN
Ruchill Hospital,

Glasgow G20 9NB
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Marrow cellularity and polycythaemia

We read with interest the recent paper by
Lucie and Young' and would like to make
the following comments. The value of
assessment of bone marrow cellularity in
the diagnosis of polycythaemia vera has
been raised by several authors.2-' How-
ever, unlike the above paper, there has
usually been a reasonable attempt to corre-
late the bone marrow appearances with

other diagnostic criteria-for example,
those of Modan and Lillienfield9 or those of
the Polycythaemia Vera Study Group.8
Most authors have emphasised the need for
red cell volume measurements and normal
arterial 02 saturation.

Objective measurement of cellularity in
bone marrow sections is also important and
has been attempted by some research-
ers.2 3S56 The application of point counting
to marrow aspirate sections presents some
problems due to the different rates of
sedimentation of marrow fragments during
processing and most authors (with the
exception of one'0) have failed to take this
into account. This problem does not, of
course, arise with iliac crest trephine biop-
sies. In addition, Lucie and Young' rightly
state that there is variation in the iliac crest
marrow cellularity with respect to age;
however, if age (and sex) matched controls
are used this can be overcome.
We, in Dundee, have been undertaking a

prospective study of bone marrow mor-
phology and morphometry in patients
referred for assessment of erythrocytosis
and so far have collected comprehensive
data on approximately 40 such patients.
Below are some preliminary results from
15 subjects (eight with unequivocally
primary polycythaemia7 and seven with
polycythaemia secondary to respiratory
disease). None of the "secondary" group
satisfied any of the diagnostic criteria of
Berlin et al.8
Bone marrow cellularity in patients (8
primary polycythaemia; 7 secondary
polycythaemia) and age- and sex-matched
controls

Bone marrow cellularity (%o)
Patient Age and sex

matched controls

Trephine Aspirate Aspirate

Primary
1 81-6 59-9 63-1
2 83-1 93-1 45-4
3 85-6 92-5 50 2
4 ND 88-6 46-4
5 ND 81-3 48-7
6 90 3 Insuf 35.5
7 83-9 Insuf 52 4
8 97-6 Insuf 61-2

Secondary
1 43-8 50-8 45-1
2 64-1 44-0 62-3
3 39.8 53-8 42-1
4 44-5 53.5 48-6
5 49-8 64-9 52-5
6 ND 77.5 60-2
7 63-2 Insuf 55-4

In some patients a trephine biopsy was not done
(ND); in others, there was insufficient (Insuf)
marrow aspirate for point-counting.

Letters to the Editor

Bone marrow cellularity was assessed as
previously described'0 with age and sex
matched controls as before." Results are
shown in the Table. There is good correla-
tion between the aspiration and trephine
biopsy results (p < 0.05). In four cases
(three primary, one secondary), there was
insufficient marrow aspirate for a proper
assessment of cellularity, and in these cases
the trephine result has been used in the
calculations. The marrow cellularity is
significantly higher in the patients with
primary polycythaemia compared with the
age and sex matched controls (paired t test,
p < 0-001), and the patients with secon-
dary polycythaemia (unpaired t test, p <
0-001). There were no significant statistical
differences (paired t test) between the
patients with secondary polycythaemia and
the age and sex matched controls.
Thus, using a method of assessing mar-

row cellularity which takes into account
different rates of sedimentation of marrow
fragments'0 and when patients are selected
with strict diagnostic criteria,8 9 there is
significantly higher marrow cellularity in
patients with primary polycythaemia.

R A SHARP
D 0 HO-YEN*

Ninewells Hospital and Medical School
Dundee DDI 9SY
*Ruchill Hospital

Glasgow G20 9NB
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