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Transient Hepatic Deposition of Iron in Primafy Hemochromatosis
with Iron Defilciency Following Venesection

M. Pollycove, R.A. Fawwaz and H.S. Winchell

Patients with hemochromatosis are known to have increased he-
patic deposition of plasma iron (1),'Whether this represehts an ab-
normal affinity of the hemochrométotic liver for iron or is merely
a consequence of increased plasma iron concentration or plasma iron
saturation, decreased plasma iron turnover rate or another as yet
undetermined parameter, has-not'beén established. |

This study demonstrates increased hepatic deposition of iron
in hemochromatotic patients after phlebotomy when plasma 1ron con-
centration, transferrin saturation and ®°Fe clearance t1/2 are

either normal or decreased. In such patients the hepatic deposition
[ )

of iron is transient and shortly after such deposition it re-enters

the plasma.

MATERIALS AND METHODS
Four normal subjects, four patients with simple iron deficiency

anemia, four patients with hemochrométosis and three cirrhotic pa-
tients with iron deficiency were studied. The patients with hemo-
chromatosis were studied before and after therapeutic”phlebotomy.
In all the studies transferfin bound S°Fe was adminispered intra-
venously and complete S9pe kinetics was performed accofding to the
method of Pollycove and Mortimer (1). In this‘commuhication only

the data directly related to initial hepatic deposition of iron is

~

- RESULTS

Figure 1 shows the results of external counting rate changes
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over the liver in four norﬁal subjects. The absclssa represents

time after the intravenous.administration of 5®°Fe and the ordinate

the counting'rate over the liver expressed as counts per hinute at

time (t) divided by the counts per minute at time (0). In the nor-

mal subjects this ratio initially diminishes as fadioiron is cleared
from the plasma primarily destined for erythropoiesis and thes in-
creases toward unity as radioiron reappears in circulating red cells.

In the normal, at no time does this ratio significantly exceed uﬁity (1).

Figure 2 presents results pbtained on four patients with iron de-
ficiency anemia. It is clear that in these anemic patients there 1is
no initial increase in external counting ratelover the liver.

Figure 3 presents résults obtained on four patiénts with hemocnro-
matosis prior to phlebotomy. There is an initial and gradually iﬁ—
creasing éxternal counting rate over the liver.

Figure 4 presents results obtained on these same four patients
with hemochromatosis subsequent to a course of phlebotomy when their
serum. iron was decreased and the plasma latent iron binding capacity
1ncreased There is an initial increase in external counting rate
over the liver followed by a decline W1th1n two hours.

Figure 5 presents results obtalned on three iron deficient cirr-
hotic patients. All three patients had a 1ong standlrg hlstory of al—
coholism. It is clear that in these patieﬁts there is no initlal in-

crease in external counting rate over the liver.

DISCUSSION

The incredsed iron deposition in the livér of'ﬁaﬁients with hemo-

chromatosis has been attributed to various causes such. as increased

-
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serum iron concentration, increased saturation of serum transferrin,
decreased plasma clearance of radioiron and an abnofmal affinity of
the liver for iron due either to irritated liver cells, such as occurs
in cirrhosis, or to a metabolic defect in the liver cell unique to
hemochromatosis (2,3,4). |

We demonstrate an initial.éccumulation of iron in the liver in
patienfs with hemochromatosis following phlebotomy therapy when their
serum iron and transferrin saturation were decreased and the plasma
clearance of iron was normai or increased. This initial accumulation
of iron in the liver of iron depleted hemochromatotic subjects and
the lack of accumulation of iron in the liver of patients with either
simple iron deficiency anemia or cirrhosis with iron deficiency anemia
suggests that the liver of hemochromatotic patients has an abnormal
and characteristic affinity for iron. Such apparen® affinity could
be explained by postulating that the liver in patients with hemochro-
matosis possesses an abnormally large npmber of iron binding sites
or that these binding sites have an abnormal affinity for 1ron. Since
iron normally enters the body through the intéstinal tract, such he-
patic affinity for iron would favor extraction of iron from portal

venous blood and preferential iron accumulation withip_the liver.

|

SUMMARY
~ Studies peffofmed on hemochromatotic patients using counting rate
changes of 59Fé activity over the liver show an initial accugulation'
of radioiron in the liver with prolongéd retention when the serum
iron concentration is high and the latent iron binding capacity low.
Hbﬁever, in these same patients following phlebotomy therapy, when '

the serum iron concentration is normal or low and the latent iron

S
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binding capacity is normal; the initial accumulation of ifon.in the
liver is followed by its rapid release. Similar studies performed |
‘on patients with either simple iron deficiéncy or cirrhosis with
iron deficiency failed to show initial hepatic accumulation of radio-
" iron. |

~ This study suggests that the characteristic iniltial deposition
of iron in the liver in patients with hemochromatosis occurs inde-
pendent of serum iron concentration, latent iron binding capacity
or plasma iron turnover rate. However, the rate of subsequent re-

- lease of radioiron from the liver is dependent on these factors.
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Figure Captions

Figure 1 shows the results of external counting rate changes over
the liver in four normal. subjects following the intravenous adminis-
" tration of 5®Fe. In these subjects the average S®Fe initial t 1/2.

was 77 minutes.

Figure 2 presents results obtained on four patients with iron de-
ficiency anemia following the intravenous administration of S°Fe.

In these subjects the average °°Fe initial t 1/2 was 23 minutes.

Figure 3 presents results obtained on four patients with heﬁochro-
matosis prior to phlebotomy, when the serum iron and the transferrin
saturation were increased and the plasma radioiron clearance was
decreased. In these subjects the average 59pe initial t 1/2 was 105

minutes.

Figure 4 ﬁresents results obtained on four patients with hemochroma-
tosis subsequent to a course of phlebotomy, when the serum iron and
the transferrin saturation decreased and the plasma radioiron clear-
ance was normal or increased. In these subjects the average S®pe

‘initial t 1/2 was 28 minutes.

Figure 5 presents results obtained on'three iron deficient cirrhotic
patients with iron deficiency following the intravenous administration
of 59Fe. In these subjects the average 5%Fe initial t 1/2 was 20

minutes.
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