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Surmary <{ Results

The biosynthesis of hemoglobin -~ In continuation of previous studies
on the biosynthesis of heme, the conditions which influence the synthesis
of heme in vitro in intact and lysed immature erythrecytes have bzen further
defined. Studies on the effect of lead on heme synthesis indicate that the
major, if not the sole, effect is an inhibition of the synthesis of proto-
porphyrin. In an investigation of the possible role of folic acid in the
biosynthesis of heme, it was found that aminopterin in large concentrations
nas no inhibitoryeifect and indeed mey stimulate the synthesis of the porphyrin
in vitro. Studies on the relative rates of synthesis of heme and of globin
in immature erythrocytes derived from folic acid deficient turkeys are in
progress. It has been established, however, that the synthesis of heme can
nrogress relatively unimpaired in lysed immature erythrocytes whereas the
synthesis of the globin portion is markedly diminished when the structural
integrity of the erythrocyte is lost. This in vitro system provides a
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and vprotein portions of hemcglobin. Studies are similarly in progress on the
Silece oi copmer deficiency on the utilization of iron for heme synthesis,

In the search for cofactors which may be involved in heme synthesis, we have
found in yeast a heat-stable, non-coagulable, non-metallic substance which
markedly diminishes the utilization of labeled glycine and of labeled acetate
for heme synthesis. Work is in progress to determine whether this is an
inhibitor or an intermediate in the biosynthesis of heme; the data are
compatible with either interpretation.

In the course of some of this work, a method has been modified and
developed for the isolation of glycine in pure form from relatively small
amounts of protein. Conditions for the precipitation of glycine as the
trioxalatochromiate have been defined; the subsequent treatment of this salt
with ninhydrin and the formation of the dimedon derivative of formic acid
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orovide a stable comnound which is suitable for assaying the isctope activity
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in the methylene carbon atom of glycine.

Origins of bile pigment. Previous studies have indicated that
bile pigment is derived in part from one or more sources other than the
hemoglobin of mature circulating erythrocytes. In attempting to define
the nature of these sources, naturally occurring rorphyrin compounds,
mesoporphyrin IX, deuteroporphyrin IX, and hematoporphyrin IX labeled
with cib are being preparcd for the study of their relationship to the
synthesis of bile pigment.

Agzing of erythrocytes, In investigating the mechanism of ageing
in human erythrocytes, we have been studying the metabolic oehavior af
various constituents of the erythrocyte. Previous studies have shown
that the hemoglcbin of the mature erythrocyte is netabolically in a stable
state. The cholesterol of the human erythrocyte is in a dynamic state and
is in equilibrium with the free cholesterol of the plasma (see appended
reprint). Of narticular pertinence to the probl:m of ageing of erythrocytes
is the metabolic behavior of the glutathione of the red cell. Variocus data
peint to an important role for glutathione in maintaining the integrity
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cf the erythrocyte. e have found that human, rabbit, and avian erythro-
cyte in vitre incorporate isotopic glycine into their glutathione at a
rarid rate. Furthermore, this incornoration occurs in lysed as well as in
intact ~2l1ls and occurs in the post-hemoclytic residue of the erythrocyte
and not in the soluble supernatant nortion of the hemclysate., In a study
conducted in a normal man with the use of Hls labelad zlycine, the gluta-
thione ¢f the mature human erythrocyte is found tc be in the dynamic state
and the nitrogen cf the glutathione derived from the labeled glycine has a

ranid turnover with a half-life time of anproximately foir days. Studies

are now in progress tc determine whether the incorporation of glycine into
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glutathione represents net synthesis in the erythrocyte. The relationship
cf the metabolism of glutathione to glycolysis and to the ageing of the

erythrocyte is under study.
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In studies on the ageing nrocess in erythrocytes, the patterns of
metabolic behavior of various constituents of the erythrocytes are under in-
vestication, This report is concernad with reduced glutathione, which has
been implicated in the maintenance of integrity of the structure of the

erythrocyte.
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Slycine labeled with N™° was administered to a normal man, and gluta-
thione and hemin were isolated from the erythrecytes at intervals thereafter.
The isotove concentrations in the hemin reveal a ncrmal pattern of survival

A tooe concenlrationsin the reduced glutathione indicate
hat the nitrocen, derived fr
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amvroximately four days.

Incubation, in vitro, of intact or lysed human or duck erythrocytes with
2-Clb-glycine results in rapid incorvporation of the labeled carbon in the
reduced glutathione cf the erythrocytes. These findings indicate the existence
of a system in the mature erythrocyte for continued replacement of the glycine
molety of reduced glutathionz and provide a basis for the study of the origins,

and. the mechanism of rediction, of glutathione of erythrocytes.,
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