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THE M��&u�t� RED Coiuuscz�

O NE of the most highly specialized structures in the mammalian organism is

the red corpuscle. Its functional activity is carried on after the nucleus has

been lost and its efficiency is so high that it consumes almost none ofthe gas which

it transports.

This unique structure is peculiarly susceptible to study, since maturing cells

may be observed in material aspirated from the bone marrow and the fully devel-

oped corpuscles are readily obtainable in any quantity. Approximately nine

tenths of the red corpuscle (dry weight) is made up of hemoglobin and the re-

mainder is stroma. The latter is composed of proteins and lipids, whereas

hemoglobin represents a combination of protoporphyrin with iron and globin.

Morphological studies have indicated how the red corpuscle develops from a

nucleated stage. By the use of simple staining methods the formation of hemo-

globin within the red cell can be observed. As compared with other proteins, hemo-

globin is one of the most easily purified proteins, and consequently it has been the

subject of extensive study.

Such promising advantages from the standpoint of research represent a challenge

to the investigator. It is of significance, therefore, that as yet the chemical steps

in the formation of hemoglobin and of stronia are quite obscure. Investigation,

especially in recent years, has afforded some insight into iron metabolism, although

many questions remain to be solved. More needs to be learned about the factors

which influence and control the absorption of iron, the manner in which

it is held in the tissues and the circumstances under which it is released and uti-

lized. The globin of the hemoglobin molecule, it is assumed, is derived from the

metabolic pool of protein. With the aid of heavy isotopes it has been shown that

glycine and acetic acid are precursors of protoporphyrin. The steps in its synthesis

and the nature of other precursors need to be elucidated.

As to the manner in which the union of iron, protoporphyrin, and globin is

brought about, little indeed is known. It seems that copper plays some part, but

its mode and site of action are obscure. Little more is known about cobalt than

the fact that in its absence anemia can develop and that in certain species its

administration leads to polycythemia. With the isolation of various components

of the B complex it has been possible to learn that certain dietary essentials are

necessary for normal erythropoiesis. It is quite clear that, in certain species at

least, the lack of pyridoxine leads to a profound metabolic disturbance which is

accompanied by anemia, an alteration in iron metabolism and a fault in the hand-

ling of tryptophan. There is evidence, also, that riboflavin and niacin are con-

cerned in hematopoiesis. The discovery of the effectiveness of pteroylglutamic acid

(“folic acid”) in relieving the macrocytic anemia associated with pernicious

anemia and sprue, led to the expectation that the nature of the extrinsic factcr

and the antipernicious anemia principle would be discovered momentarily. In-
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stead we have learned about conjugates, conjugases, and inhibitors, with the

result that there is, at the moment, more confusion than light. It is to be hoped

that this represents the storm before the calm and that in the near future a clear

picture of one or more of the steps entailed in the synthesis of hemoglobin will be

developed.

MAXWELL M. WINTROBE, M.D.
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