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ABSTRACT
Free amino acid concentrations in erythrocytes obtained from children with hereditary
spherocytosis were measured before and after splenectomy. The concentrations of about
half of the free amino acids were elevated before splenectomy, and this elevation may
be due in part to increased numbers of reticulocytes. After splenectomy, however, the
concentration of erythrocyte amino acids was not normalized and that of six to eight amino
acids was still elevated. This elevation after splenectomy may be due to spherocytes them-

selves.

Hereditary spherocytosis is characterized by
spherocytes in the peripheral blood, reduced
erythrocyte survival time, varying degrees of
anemia and splenomegaly, and full clinical remis-
sion after splenectomy. In this disease a congen-
ital hemolytic process is associated with an
intrinsic defect in the erythrocyte itself. A good
deal of evidence indicates that the disorder is
due to the altered physiology of the erythrocyte
membrane®®'Y, The biochemical status of
erythrocytes in this disease is probably abnor-
mal and is affected by splenectomy. In this study
we measured the free amino acid concentrations
in the erythrocytes of patients with hereditary
spherocytosis before and after splenectomy.

MATERIALS AND METHODS

We examined four children (two boys and two
girls) with hereditary spherocytosis who were
treated by splenectomy. Their ages, at the time
of splenectomy, ranged from one to ten years.
The diagnosis was based on peripheral blood
smears, increased osmotic fragility, negative
Coombs test, and other findings of hemolytic
anemia. Free amino acid concentrations were

measured in plasma, lymphocytes, and granulo-
cytes, as well as in erythrocytes, before and af-
ter splenectomy. The methods for preparation
of blood cell samples and for chromatographic
analysis of amino acids were reported in previ-

ous communications®?.

RESULTS

Free amino acid concentrations in erythrocytes
before and after splenectomy were recorded per
10 ceils (Table 1). The values of six amino
acids were decreased after splenectomy. Before
splenectomy the values of nine amino acids were
higher than the control values, while after
splenectomy the values of eight amino acids
were higher than the control values. The con-
centrations were also recorded per gram of
hemoglobin (Table 2). Values higher than the
control values were recorded for eight amino
acids before and six amino acids after splenec-
tomy. The free amino acid concentrations in
plasma, lymphocytes, and granulocytes were not
significantly different from the control values,
and were not changed after splenectomy.
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DISCUSSION

The concentrations of about half of the free
amino acids measured in erythrocytes were
elevated in patients with hereditary spherocyto-
sis. Before splenectomy six amino acids were
more concentrated in erythrocytes than after
splenectomy. The reticulocytes of several species
have been shown to accumulate amino acids and
incorporate them into hemoglobin. An increased
uptake of glycine by erythrocytes has been
described in anemic patients with high reticulo-
cyte counts®. It has also been found that an
active alanine transport is present in reticulo-
cytes and that this is greatly decreased or lost
as cells maturate in rats” and in sheeps®. The
elevation of amino acids before splenectomy may
be due in part to increased numbers of reticulo-
cytes. Actually before splenectomy the reticulo-
cyte count was high (6.2—24.4%) and decreased
to 0.1-1.5% after splenectomy. After splenec-
tomy, however, the concentration of erythrocyte
amino acids was not normalized and that of six
to eight amino acids was still elevated. This ele-
vation may be due to spherocytes themselves
rather than reticulocytes. Since the sodium ion
is reported to influence the amino acid transport
through the erythrocyte membrane''?, the ele-
vation of amino acids after splenectomy may be
associated with an increased spherocyte mem-
brane permeability to sodium ion in patients
with hereditary spherocytosis®®.

In patients with various types of anemia, in-
cluding hemolytic anemia, plasma amino acids
were reported to show little deviation from
normal’®, and our patients with hereditary
spherocytosis also showed no significant devia-
tion. Free amino acid concentrations in lympho-
cytes and granulocytes of patients with
hereditary spherocytosis have not yet been
reported.
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