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Hyperbaric oxygenation (2 atm O,, 40 min) accelerates the restoration of the normal cell
count and hemoglobin concentration in the peripheral blood of albino rats after acute blood
loss (2.8% of body weight). In the bone marrow, coupled with increased proliferative activ-
ity of erythroblasts and normoblasts, intensive maturation of hemoglobin~-containing forms
was observed, The maximal level of plasma erythropoietic activity of the anemized animals
was found on the first and tenth days after blood loss, The serum possessed erythropoiesis-
inhibiting properties on the 15th day. If is postulated that hyperbaric oxygenation after acute
blood loss potentiates the stimulation of erythropoiesis induced by erythropoietin,
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Data in the literature on the effect of a raised oxygen pressure on erythropoiesis are very contra-
dictory and they are concerned chiefly with responses of the blood system in the intact organism [1, 4, 7-9,
13, 14, 19]. Interest in this problem has increased in connection with the use of hyperbaric oxygenation in
the prevention and treatment of terminal states [5, 12, 20]. The beneficial effect of hyperbaric oxygen ther-
apy on the energy metabolism of the body after acute anemization [10] suggests that there is a metabolic
aspect in the mechanism of the therapeutic action of hyperbaric oxygen [11]. Data on the effect of hyper-
baric oxygen therapy in the recovery period after hemorrhagic collapse deal only with changes in the periph-
eral blood {6].

The dynamics of serum erythropoietic activity was investigated parallel with that of bone-marrow
erythropoiesis and also the intensity of restoration of erythrocytes, hemoglobin, and reticulocytes in the
peripheral blood during hyperbaric oxygen therapy after hemorrhagic collapse,

EXPERIMENTAL METHOD

Experiments were carried out on 120 male albino rats weighing 200-220 g. Acute hemorrhagic col-
lapse was produced by repeated withdrawal of small volumes of blood from the right jugular vein (2.8% of
the body weight in 30 min)., Hyperbaric oxygen was administered in a 90-liter pressure chamber under a
pressure of 2 atm of medical oxygen for 40 min, with absorption of carbon dioxide and water vapor. Com-
pression and decompression were carried out at the rate of 0.4 atm/min, The animals were investigated
hematologically 1, 3, 5, 7, 10, 15, 20, and 25 days after bleeding. The erythrocyte and reticulocyte counts
and hemoglobin concentration in the peripheral blood were determined by the usual methods. Erythropoie-
tic activity was estimated from myelograms and partial erythroblastograms. The serum erythropoietic
activity was tested by determination of the stathmokinetic index [15] and the increase in the reticulocyte
count in polycythemic albino rats with reduced erythropoiesis [18],
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Fig, 1, Dynamics of indices of peripheral

blood (A), erythroblastograms (B), and
erythropoietic activity (Cy in recovery period
after hemorrhagic collapse during hyperbaric
oxygen therapy. Abscissa, time after bleeding
(in days); C) control; 1) erythrocyte count (in
millions); 2) Hemoglobin concentration (in g %);
3) reticulocyte count (in %O); 4) erythroblasts;

5) basophilic normoblasts; 6) polychromatophilic
normoblasts; 7) oxyphilic normoblasts; 8) total
number of erythroblasts and normoblasts; 9)
serum erythropoietic activity (based on increase
in reticulocyte count in polycythemic albino rats);
10) serum erythropoietic activity expressed as
deviation of stathmokinetic index from control,
in % (zero line shows control erythropoietin con-
tent).

EXPERIMENTAL RESULTS

The erythrocyte count in the peripheral blood
24 h after bleeding was reduced by 50% (P < 0.01),
evidence of severe anemia (Fig. 1). On the third
day the erythrocyte and hemoglobin levels started
to rise (P < 0.01) and reached their initial levels
by the 15th day after anemization. The reticulocyte
count inereased 24 h after bleeding (P < 0.01) and
reached a maximum on the fifth day. This index
then gradually returned to normal.

The myelograms showed that during the first
three days after blood loss and hyperbaric oxygen
therapy the total number of erythroblasts and normo-
blasts in the hematopoietic tissue increased consid-
erably (P < 0,01). The partial erythroblastograms
revealed more rapid proliferation of erythroblasts
and basophilic normoblasts on the first, third, and
seventh days. On the fifth day, polychromatophilic
forms greatly predominated (P < 0.05). The hyper-
plastic response of the erythroid cells was biphasic
in character: The first phase lasted from the first
to the tenth, the second from the 11th to the 20th
days after anemization. Strong stimulation of ery-
thropoiesis in the first phase took place on account
of increased mitotic activity of the erythroid cells
and their precursors, combined with intensification
of hemoglobin synthesis. The increase in number
of the erythroid cells in the second phase was chiefly
on account of polychromatophilic forms,

The intensity of erythropoiesis correlated with
the dynamics of activity of the humoral factors con~
trolling it, Tests of the serum on polycythemic and
intact animals gave similar results, On the 15th
day, when the main parameters of erythropoiesis
were back at their initial level, the serum, while
preserving the normal level of erythropoietic activity,
acquired inhibitory properties (it lowered the stath-
mokinetic index of erythroblasts and normoblasts in
the intact recipients, P < 0,01),

As a result of the combined action of two extre-
mal factors (massive blood loss and hyperbaric oxy-
gen therapy), the inhibitory effect of the increased oxy-
gen pressure on erythropoiesis, a regular feature of
the intact organism, was thuscancelled out. The bene-

ficial effect of hyperbaric oxygen therapy on cortical metabolism and electrical activity found in analogous
experiments [10, 11] suggests normalization of central nervous influences on the functions of the systems
responsible for maintaining the oxygen supply to the body and, in particular, erythropoiesis [17]. Increased
production of erythropoietin must be regarded as a mechanism of compensation for acute oxygen deficiency.
The plasma erythropoietin level is known to depend not only on the intensity of erythropoietin formation, but
also on the degree of its utilization by the hematopoietic tissue and also on its destruction and elimination
from the body [16]. Intensive erythropoiesis in the bone marrow coupled with the rapid normalization of the
erythrocyte and hemoglobin levels in the peripheral blood during the 15 days after massive blood loss proves
the efficiency of erythropoietin utilization by hematopoietic tissue. The special character of the dynamics
of humoral factors of erythropoiesis can possibly be attributed to excessive erythropoietin in response to
massive blood loss, which would terminate in death of all the animals in the course of 1 h in the absence of

hyperbaric oxygen therapy.
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Considering correlation between the metabolism of hematopoietic tissue and the degree of erythro-
poietin utilization [2, 3] it can be concluded that hyperbaric oxygen therapy after acute anemization poten-
tiates the stimulation of erythropoiesis induced by erythropoietin.
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