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Erythropoietin
In 1906 P. Carnot and 0. Deflandrel suggested that the
increased formation of red blood cells in conditions of low
oxygenation of tissues was not due to a direct action of
oxygen on the marrow but was controlled by the concen-
tration of a humoral factor elaborated outside the marrow
and, in the manner of hormones, transported by the blood.
Almost half a century later A. J. Erslev2 showed that when
concentrated plasma of anaemic animals was injected into
normal animals a reticulocytosis was produced, and other
workers confirmed this. The real start to the investigation
of the erythropoietic hormone was the devising by L. 0.
Jacobson and co-workers3 in 1955 of a technique for
measuring its action. This led to the development of an in
vivo method for estimating erythropoietin, as the hormone
was eventually named, using a strain of mice made plethoric
by hypertransfusion and exposure to low oxygen conditions.
Such a bioassay has obvious disadvantages, but papers4-6
presented at a conference in Tel Aviv in 1970 showed that
search for a satisfactory alternative in vitro method had
been unsuccessful. Nevertheless, the considerable progress
made by using the plethoric mouse bioassay has been ac-
celerated by the provision of a standard consisting of a
lyophilized crude preparation of erythropoietin from human
urine.7 This is now available in small quantities for research
workers.

S. B. Krantz and L. 0. Jacobson8 have summarized what
is known about erythropoietin. A physiological regulator of
erythropo'esis, it acts on the marrow cell that precedes the
recognizable erythroblast. Once started on its differentiation
the erythroblast apparently does not need more erythro-
poietin stimulation, and this stem cell seems to be the same
one that can also differentiate into granulocytes and mega-
karocytes. Erythropoietin is detectable in the plasma and the
urine of man and many other mammals, and the amount of
hormone is related to the oxygenation of the tissues. The
kidney is the main source of erythropoietin production in
man, but some production still continues in the absence of
kidney tissue, so there must be other sources. The kidney
extract needs a plasma factor to activate it, and A. S.
Gordon and E. D. Zanjani9 have shown this to be a globulin
possibly produced in the liver. Much work on concentrating
erythropoietin has shown that it is a glycoprotein with a
molecular weight of between 60,000 and 70,000, but the
preparations are not yet pure. Substances of clinical interest
which stimulate erythropoietin production include cobalt,
androgens, thyroid, and adrenaline, while oestrogens depress
the marrow response to erythropoietin.

In iron-deficiency, megaloblastic, and haemolytic anaemias
erythropoietin in the plasma and in the urine is increased-
as it is also in aplastic anaemia, including red-cells aplasia,
presumably because it is not used. Erythropoietin production
rises in pregnancy, and this corresponds with the increased
red-cell mass found at this time. But there is not the ex-
pected increase in erythropoietin in the anaemias associated
with uraemia and with protein starvation, hence the sug-
gestion that cobalt or androgens might be effective treat-
ment. A surprising discovery has been that erythropoietin
levels are not increased in polycythaemia vera and may be
acutally lower than normal. This finding may be used to
differentiate the two main types of polycythaemia in which
the red-cell mass is increased.10 (If the peripheral
haematocrit value is the criterion there is a third type of
polycythaemia due to haemoconcentration, but the red-cell

mass is not increased.) The increased red-cell mass in poly-
cythaemia due to respiratory disease or to living at high
altitudes represents the normal response of the bone marrow
to excessive elaboration of erythropoietin. But secondary
polycythaemia is not really a blood disease and, unless
infection is present, there is no increase in granulocytes
or platelets. In primary polycythaemia the bone marrow has
probably escaped from normal control, possibly owing to
the same sort of intracellular abnormality that may be res-
ponsible for leukaemia, and there is often a granulocytosis
and megakaryocytosis. Another occasional but important
cause of polycythaemia is a renal tumour. C. W. Gurney'0
reports that high concentrations of erythropoietin have been
found in renal cyst fluid and in extracts of abnormal renal
tissue. Other tumours that have been associated with poly-
cythaemia are hepatic carcinoma and leiomyoma of the
uterus.

S. B. Krantz" has found that marrow taken from patients
with polycythaemia vera is unresponsive to the stimulating
effect of erythropoietin when tested in tissue culture, and
it is interesting that E. A. Mirand'2 has reported that in a
polycythaemia of mice induced by a virus infection the
marrow cells also fail to respond in vitro to erythropoietin
stimulation. A complicating factor, reported at the Tel Aviv
conference by several workers, has been the detection of in-
hibitors of erythropoietin. R. LindemannI3 described their
presence in normal urine, and Y. MoriyamaI4 considered
them important in the aetiology of the anaemia. He sug-
gested that the inhibitor acts by blocking the activating
proDerty found in normal plasma.
The work on erythropoietin, though of great interest to

the physiologist and experimental pathologist, has so far
had little clinical impact. Undoubtedly this is owing to the
absence of a reasonably simple in vitro method of estimating
erythropoietin. Given this, exploration of the role of erythro-
poietin in many conditions, including the anaemia of uraemia
and possibly leukaemia, may be expected.
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Acute Salicylate Poisoning
The incidence of acute salicylate poisoning continues to
increase and accounts for up to 15% of all acute poisonings
admitted to hospital.1 The mortality in young children, who
are peculiarly sensitive to the effects of aspirin,2 may be as
high as 7% and in adults 1-2%.3 The diagnosis in adults
is seldom difficult. They are usually conscious4 and few
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