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The initial quantitative relationship between cell groups in the erythroid population is restored more
rapidly after blood loss in irradiated rats than in controls,

* * *

The object of this investigation was to study reactivity of the hematopoietic system of the irradiated
arimal in the late periods after recovery from radiation sickness.

EXPERIMENTAL METHOD

Experiments were carried out on 68 female rats receiving a single dose of whole-body irradiation of
500 rad on a type RUM-3 apparatus. Twelve months after irradiation, 25% of the total blood volume was
withdrawn from the heart of the irradiated and control rats, Before and after blood loas the rate of re-
covery of the erythroid population of the blood was studied by a cytometric method using the "Celloscope®
apparatus, In addition, atvarioustimes (from 1 to 30 days) after blood loss the erythrocyte count and hemo-
globin concentration were investigatea and reticulocytes were differentiated and counted. All differences
given in the text are statistically significant (P < 0.05),

EXPERIMENTAL RESULTS

The reticulocyte response to blood loss 12 months after irradiation was less marked and shorter
than in the control. Restoration of the erythrocyte count and hemoglobin concentration toock place either at
the same time as the controls or slightly faster than in the unirradiated animalg, These results are in
agreement with others described in the literature 1},

The cell population as a whole was divided into nine .groups based on differences in diameter—from
10.3 to 4,7 and below. According to the literature (4, 12], the youngest cells are large. The population
as a whole can therefore naturally be regarded as a gradual transition from relatively young cells to re-
latively mature, in which each successive group of cells of smaller diameter is older than its predecessor,
In control animals before blood loss the largest number of erythrocytes had a diameter of 5.4 4., On the
3rd day after blood loss a definite redistribution of the cells in the population was found, The percentage
of erythrocytes with diameters between 10,3 and 6,1 g was increased, The number of cells with the small-
est diameter was sharply reduced from 27 to 13%. This suggests rejuvenation of the cell composition. On
the 5th, 7th, 12th, and 15th days after blood loss similar changes were observed, Rejuvenation of the blood
composition was particularly conspicous on the 12th day, The largest number of erythrocytes had a diam-~
eter of 6.1 u, and the number of cells with the smallest diameter was 9,6%. However, the total number of
erythrocytes at this period was below normal,

Blood loss 12 months after irradiation also caused sharp changes in the relative proportions of cell
groups. On the 3rd day after blood loss the largest number of erythrocytes was 6.1 u in diameter instead
of 5.4 p, and the percentage of microcytes fell from 20.2 to 9, This pattern was observed on the 7th day.
On the 12th day, when the erythrocyte count had reached normal, the initial ratio between number of cells
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of different diameters was restored. Hence, in rats ir."adiated in the past, the rate of recovery of the in-

itial quantitative relationship between cells of different diameters was much greater than in the control ani-
mals,

The smallest cells {microcytes) are known to be the most mature and they are affected by degenera-
tive processes as a result of aging and death, Blood loss causes a sharp decrease in the number of micro-
cytes, presumably by accelerating the processes of cell destruction, According to Ya, G, Uzhanskii {5-9],
restoration of erythropoiesis after blood loss is accompanied by increased erythrodieresis, and the pro-
ducts of destruction of erythrocytes stimulate hematopoiesis. Our own findings completely agree with this
view and confirm it. They also explain the prolonged hyperregeneration after blood loss in the control ani-
mals, According to published data [7], erythrocytes are damaged at the time of blood loss because of hyp-
oxia, It may be postulated that these cells will be less viable, and that their destruction will stimuiate
hematopoiesis at a time when the body has no need of this stimulation, In our experiments a sudden de-
cline in the number of microcytes, indicating intensive destruction, was cbserved on the 12th-15th day
after blood loss, when the total number of erythrocytes was normal, An abnormally rapid destruction of
erythrocytes at this period was combined with an increased number of reticulocytes in the peripheral blood,
The reticulocytosis was observed until the 30th day after blood loss,

Blood loss 12 months after irradiation led to more rapid destruction of erythrocytes than in the con-
trol, By 24 h after blood loss the number of microcytes was only 45% of the original number compared with
66% in the control. Recovery of the disturbed equilibrium in the cell groups also took place faster than in
the control, Whereas on the 12th-15th day after blood loss the number of cells with the smallest diameter
in the unirradiated rats was only 35-37%, in the irradiated animals at these times after blood loss their
number was 89-94%, The more intensive death of the microcytes, followed by their more rapid restoration
were evidently connected with the diminished viability of the cells in the irradiated animal,
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