Sources of variation in fluorometry of
zinc protoporphyrin in blood

A few years ago, scientists at the Bell
Laboratories in New Jersey, USA, con-
structed a front-face fluorometer for the
rapid determination of erythrocyte zinc
protoporphyrin (ZPP) in fresh capillary
blood (1). This instrument, called the hem-
atofluorometer, is currently marketed by
at least two or three manufacturers and
is to an increasing degree used in screen-
ing for lead poisoning (4).

Each instrument has excellent precision,
but the correlation between the perform-
ance of different instruments shows some
scattering (3). In a Danish quality-control
program for ZPP measurements, similar
variations were recorded. The hemato-
fluorometer result is sensitive to the
presence in the blood sample of substances
that absorb or fluoresce at the wave-
lengths of the primary and secondary fil-
ters of the instrument: 423 and 594 nm,
respectively. Both total bilirubin (free and
albumin-bound) and free protoporphyrin
have been shown to cause such interfer-
ence (2, 5, 6). The characteristics of the
photomultiplier tubes and the filter band
pass may be subject to some variability,
and the sensitivity to interference could
therefore vary.

We have examined the performance of
three hematofluorometers of two different
makes: model ZPP meter, Aviv Associates,
PO Box 994, Lakewood, NJ 08701, USA;
and ZnP model 4000, Environmental
Sciences Associates, Bedford, MA 01730,
USA. Total protoporphyrin was deter-
mined after extraction, as previously de-
scribed (5).

In erythropoietic protoporphyria (EPP),
most of the protoporphyrin in the blood
is free; very little, if any, is bound to zinc.
ZPP readings are increased because of the
free-protoporphyrin  fluorescence. The
three hematofluorometers showed a large
variability (table 1).

The presence of bilirubin may also af-
fect the hematofluorometer read-out. We
centrifuged two fresh venous-blood sam-
ples and exchanged the plasma with a
solution of freeze-dried plasma with a
bilirubin concentration of 70 umol/l, ie,
about threefold the upper reference limit.
The bilirubin caused the ZPP readings
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Table 1. Results obtained when erythrocyte zinc protoporphyrin was measured with three different

instruments. (EPP = erythropoietic protoporphyria).

EPP patients Total

protoporphyrin

Hematofluorometer resuits
(#mol/mol Hb)

Sex Age (a) (umol/mol Hb) Aviv | Aviv 1i ESA
Male 28 1,780 95 150 430
Female 37 2,610 80 140 480
Female 43 2,610 110 190 440
Female 75 1,220 85 120 230

with each instrument to be about twice as
high. From the figures presented by
Buhrman et al (2), we estimate that the
ZPP result with their ESA hematofluoro-
meter would have been even higher.

Intercalibration studies clearly indicate
that results with each hematofluorometer
need to be compared with those attained
with the reference extraction technique (3,
5, 7). A close correlation should be achiev-
ed. We also recommend that each instru-
ment be examined with regard to inter-
ference from bilirubin and free protopor-
phyrin.

Finally, a note on units of measurement.
The hematofluorometer measures the ra-
tio between the light absorption by oxy-
hemoglobin and the fluorescence of zinc
protoporphyrin. The result is therefore a
ratio between the two substances, which
is the most appropriately expressed in
molar units, eg, micromole per mole of
hemoglobin (iron). Results given in this
unit should be divided by 25 to obtain
results expressed as mass ratio in micro-
grams per gram (which is the unit some-
times used, although a molar ratio is more
appropriate in this situation).
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