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In recent years many researches into the problem of the detection of erythropoietin have been published both
in the Soviet Union {1-4] and elsewhere [6, 10, 13, 16]. Erythropoietin production is usually associated with hypoxia
[15]. Iis site of formation has not yet been finally determined. The most popular view is that it is formed in the
kidneys [13, 191. In the Soviet Union, however, many investigators are of the opinion that the stomach is the princi-
pal site of erythropoietin formation [1, 3].

Finally, findings have been described in the literature confirming the importance of the pituitary in the pro-
duction of the erythropoietic hormone. The connection between the pituitary and the erythzopoietic activity of the
plasma was first demonstrated by Flaks [10], who fed experimental animals with raw pituitaries and observed the
development of a marked reticulocytosis. Later, Van Dyke [20] injected boiled pituitary extracts, deprived of their
hormonal activity, into rats and observed stimulation of erythropoiesis in the animals, which he associated with the
presence of some hitherto unknown thermostable hormone possessing erythropoietic activity. Contopoulos [7, 8] found
that after the simultaneous removal of the thyroid, adrenals, and gonads anemia develops, although it is less severe
than that developing after hypophysectomy. Injection of pituitary erythropoietic factors prevented the development
of anemia of this type, and in normal rats it caused polycythemia. Recently Matteini and Spigliati [14] used pituitary
extracts for the treatment of certain forms of anemia. In more than half the patients these authors noted an improve-
ment in the red blood picture. Crafts [9], however, showed that the erythropoietic activity of the plasma of normal
and hypophysectomized animals is identical, and on this basis he denied the existence of a pituitary erythropoietin.

Bearing in mind the conflicting nature of the data in the literature, various authors have postulated the exis-
tence of two types of erythropoietins: a plasma erythropoietin, possibility formed in the kidney, and a pituitary
erythropoietin. Osnes [15] considers that the pituitary probably exerts a regulatory influence on the production of
the renal erythropoietic factor. There are also reports in the literature of the influence of the hypothalamus on the
red blood composition [12].

In the course of our studies of the hormonal regulation of hemopoiesis, concerned in particular with the im-
portance of the pituitary in this process, we decided to conduct a series of experiments to determine the erythro~
poietic activity of pituitary extracts.

METHOD

Experiments were carried out on 38 sexually mature albino rats weighing 150-200 g. For preparation of the
extracts we used pigs' pituitaries obtained from the S. M. Kirov Leningrad Meat Combine. The method of preparing
the extracts was as follows. After removal of the anterior lobes, these were carefully ground, and distilled water
was added in the proportion of 1 ml per pituitary. The mixture was kept on a water bath at 37-40° for 60-70 min,
after which it was boiled for 1 min, cooled, and filtered. The resulting solution was again boiled for 1-3 min, when
it was considered to be ready for use. Injections of extract (1 ml each) were given daily: to 20 rats for 2 weeks,
and to 5 rats for 3 weeks. A control group consisted of 13 rats, of which 5 received injections of distilled water,
5—milk, and 3—muscle extracts prepared as described above, At the end of the experiment all the rats were sacri-
ficed. In some of them the adrenals were weighed and examined histologically.

1286



Bone marrow of rat (femur) receiving injections of pituitary extract.
Photomicrograph. Hematoxylin-eosin. Ocular 7, objective 40.

Before the experiment and every 3 days during its course the hemoglobin concentration and the erythrocyte
and reticulocyte counts were determined. The bone marrow of most of the animals was investigated histologically.

RESULTS

The initial erythrocyte count of the animals examined varied within the range 6,500,000-9,500,000, with a
mean value of 7,500,000, Throughout the experiment no significant change was observed in the erythrocyte count.
The mean erythrocyte count 1 and 2 weeks after the beginning of the injections of extract was 7,700,000. The
hemoglobin level likewise remained unchanged, having a mean value of 14.3 g% (86 units) 1 and 2 weeks after the
beginning of the injections of extract, compared with a normal value of 15.3 g% (93 units).

More considerable changes affected the reticulocyte count: in all the animals this rose sharply. For example,
at the end of the 1st week of injections of the extract the mean reticulocyte count had risen from 1.88% (ranging
from 0.5 to 3.3%) to 8.76% (ranging from 1.1 to 10.6%). Further injections of the preparation led to a still larger
increase in the reticulocyte count, the mean value of which at the end of the 2nd week of the experiment was 4.48%
(ranging from 2.2 to 10.1%).

Hence, after injection of pituitary extract for 2 weeks the reticulocyte count in the blood was more than
doubled. In 18 animals the count rose by 100%, and in 10 by more than 1000%. Only in 4 animals was the increase
only 50-90%. In 3 rats, each receiving 1 ml of extract, the reticulocyte count was essentially unchanged.

Observations were made on 4 rats for 1 week after the final injection of extract. The reticulocyte count in
these animals remained unchanged, at a high level (4.3%).

In the control animals receiving distilled water, milk, or muscle extract for 2 weeks, all the red blood indices
(erythrocyte and reticulocyte counts, hemoglobin concentration) remained essentially unchanged.

Histological examination of the bone marrow of 10 rats receiving pituitary extract in all cases revealed marked
hyperplasia (see figure).

To ascertain the mechanism of action of pituitary extract, in 10 rats the adrenals were weighed, and in 5 these
glands were investigated histologically., The weight of the adrenals of the experimental rats (mean weight of the
right adrenal 22.7 mg, of the left 19.1 mg) and of the contrels (20 and 18 mg respectively) was practically identical.
The adrenals of the experimental rats showed no structural changes.

The results showed that extract of the anterior lobe of the pituitary obtained from pigs possesses a marked
reticulocyte-stimulating action.
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Bearing in mind that our extracts were boiled for 2 total period of 3-5 min, and the weight and structure of
the adrenals were unchanged after the injections, it may be concluded that all the tropic hormones (especially ACTH)
were destroyed. The erythropoietic action of the extracts was evidently dependent on their containing thermostable
substances belonging to the erythropoietin group. For this reason we support the views of Van Dyke, Contopoulos,
and other authors {7, 8, 201, who accept the possibility that a pituitary erythropoietic- hormone, or a substance regu-
lating its formation, may exist. This does not, of course, rule out the possibility that erythropoietin may be formed
elsewhere, notably in the stomach or the kidneys.
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