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Hepcidin compared with prohepcidin: an absorbing story1,2

David M Frazer and Gregory J Anderson

The discovery by Nicolas et al in 2001 (1) that the liver-derived
peptide hepcidin plays a central role in the regulation of body iron
homeostasis was a major advance in the field, and the flurry of
articles that followed has further defined the mechanism by which
hepcidin regulates body iron levels. Hepcidin is synthesized in the
liver as an 84–amino acid prepropeptide, which is subsequently
processed into a 60- to 64-residue prohepcidin peptide and then
finally into the mature and biologically active 25–amino acid
hepcidin (hepcidin 25), which is secreted into the serum (2). The
target for serum hepcidin is the iron exporter ferroportin 1, which
is found on the plasma membrane of most body cells and notably
at high concentrations on duodenal enterocytes, macrophages, and
hepatocytes. The binding of hepcidin to ferroportin 1 induces the
internalization and degradation of the iron exporter, thus de-
creasing cellular iron release. Thus, increased hepcidin pro-
duction reduces serum iron concentrations because of decreased
iron absorption and reduced iron release from macrophages and
iron storage sites.

The physiologic importance of hepcidin is emphasized by the
finding that inappropriately raised or lowered hepcidin concen-
trations can have significant clinical sequelae (2). For example,
reduced hepcidin expression explains the excessive intestinal iron
absorption that characterizes most inherited forms of iron loading
(or hemochromatosis). Conversely, an increase in hepcidin pro-
duction contributes to the anemia of inflammation, which is
a condition that can affect the mortality and morbidity of many
people with chronic disease. Because hepcidin can convey im-
portant information about pathologic states, the ability to measure
hepcidin in either plasma or urine has considerable clinical ap-
plication. But is it better to measure prohepcidin or hepcidin 25?
And which is physiologically most relevant? Young et al (3) ad-
dress these issues in their article in this issue of the Journal.

Despite its potential utility, attempts to develop a simple and
robust assay to detect the mature 25–amino acid hepcidin peptide
have proved to be problematic. Many studies have relied on the
measurement of hepcidin mRNA concentrations in the liver, and
although this correlates well with the concentration of mature
hepcidin in the serum, hepatic biopsies are clinically indicated in
only a limited number of situations. Several groups have de-
veloped mass spectrometry–based assays for hepcidin 25;
however, these require access to specialized equipment and are
not widely available (4, 5). An immunoassay is clearly the de-
sired tool. Although antibodies to hepcidin 25 have proved to be
difficult (although not impossible) to generate, prohepcidin is far
more immunogenic and a prohepcidin enzyme-linked immu-

nosorbent assay is available commercially. However, recent
studies have suggested that the serum prohepcidin concentration
correlates poorly with markers of iron homeostasis such as in-
testinal iron absorption (6, 7), and the relation between serum
concentrations of prohepcidin and those of hepcidin 25 has not
been investigated directly. Several groups have successfully
generated antibodies to hepcidin 25 and have used these to
develop assays for plasma and urinary hepcidin. Ganz et al (8)
initially used their antibody to develop an assay based on im-
munoblotting but more recently have used it in a microtiter plate-
based assay (9). Measurements obtained using both of these
assays have suggested that mature hepcidin correlates much more
strongly with iron homeostasis variables than does prohepcidin.

Young et al (3) make 2 important and much needed con-
tributions to this area. First, they make a direct comparison
between the concentrations of hepcidin 25 measured by using
a recently developed competitive enzyme-linked immunoassay
and the concentrations of prohepcidin detected by using the
available commercial assay. They then took the important step
of comparing these concentrations with the absorption of iron in
the same subjects from food containing an 57Fe ferrous sulfate
tracer and from a single test dose of ferrous sulfate containing
58Fe. Although the sample size was relatively small (only 18
women took part in the study), their results show that the mature
form of hepcidin, but not of prohepcidin, correlates with iron
absorption, confirming the suspicions of many researchers in the
field that prohepcidin concentrations do not accurately reflect
the concentration of the mature peptide and that the prohepcidin
assay is not a useful tool in the study of iron absorption. They
also extend previous animal studies (10) and confirm that hep-
cidin is a key regulator of intestinal iron absorption in humans.

A surprising observation made in this study (10) was that there
was no correlation between serum hepcidin 25 concentrations
and serum ferritin, soluble transferrin receptor, or hemoglobin
concentrations, all commonly used markers of iron status. This
could reflect the small sample size or a combination of sample
size and the fact that the study cohort was fairly uniform and
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most subjects had normal iron stores. Further investigations are
needed to extend the findings to subjects of varying iron status to
confirm the relation between hepcidin and absorption. Never-
theless, the findings do suggest that hepcidin 25 is the most
sensitive indicator of iron absorption and that hepcidin meas-
urements have the potential to supplant the more traditional
assays for measuring iron status. Because hepcidin concen-
trations are increased by inflammation, hepcidin’s usefulness as
a marker of iron status may be limited to noninflammatory con-
ditions, although this is also a limitation with the most widely
used tests for monitoring iron concentrations. As a marker of iron
absorption, however, the hepcidin 25 concentration would appear
to be reliable, irrespective of the multiple factors that alter its
expression.

There has been extensive interest in the use of hepcidin as an
iron status marker in recent years and the data presented in this
study make it clear that clinicians, nutritionists, and researchers
should concentrate on measuring hepcidin 25 concentrations for
this purpose because prohepcidin measurements appear to be
unreliable. Quantitative immunoassays are the measurement
method of choice, but it is not yet possible to purchase an im-
munoassay kit for hepcidin 25. The immunoassay results reported
by Young et al (3) were obtained from a company that offers an
assay for hepcidin 25 measurements. Hopefully, it will not be
long before such an assay is widely available for use in clinical
chemistry and research laboratories. The central role played by
hepcidin in the regulation of iron homeostasis makes the de-
velopment of such a resource of vital importance.

Neither of the authors had any conflict of interest with respect to this article.
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