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Experiments on rabbits showed that myelokaryocytes, consisting mainly of cells of the
erythroblastic series, have higher respiratory activity and a relatively low rate of glucose
utilization, glucokinase activity, and intensity of hydrolysis compared with myelokaryo-
cytes, consisting mainly of cells of the myeloid series, The energy metabolism in the
cells of the erythroid series is evidently more efficient. This is shown by the much
higher concentration of high-energy phosphorus compounds in them than in the myeloid
cells,

During the development of erythroid hyperplasia of the bone marrow, the glucokinase activity of its
myelokaryocytes falls {1], Changes in the intensity of respiration and glycolysis in the bone marrow cells
during hyperplasia as the result of anemization were observed by Warren [17] and by Wehara et al. [16].
Because of the absence of methods of separating bone marrow cells, investigations of the biochemical prop-
erties of the bone marrow cells published in the past have disregarded their heterogeneity, and this has
made the results difficult to interpret,

In the present investigation some aspects of the energy metabolism of erythroid and myeloid cells
of the bone marrow, isolated with relatively slight contamination by cells of the other type, were investi-
gated.

EXPERIMENTAL METHOD

To obtain erythroblastic cells, bone marrow in a state of erythroid hyperplasia was used, and to ob-
tain myeloid cells, bone marrow with reduced erythropoiesis was used, After isolation of the myelokaryo~
cytes, their oxygen absorption and glucose utilization, hexokinase activity, intensity of glycolysis, content
of readily hydrolyzed phosphorus of high-energy compounds, and glycogen were determined.

Experiments were carried out on Chinchilla rabbits weighing 2-3.5 kg. Hyperplasia of the erythroid
tissue was induced by three or four successive bleedings (17-20% of the circulating blood volume deter-
mined with the aid of Evans' blue dye [4]). To prevent increased regeneration of myeloid tissue, the leuko-
cytes were separated from the blood thus taken [3], resuspended in physiological saline, and returned to the
blood stream. To suppress erythroid growth, erythrocytes of intact rabbits, washed and suspended in physio-
logical saline, were injected intravenously into the experimental rabbits in doses of 2-1010-4-101¢ cells/kg
body weight three or four times in the course of 12-14 days. Before the experiment and every 3-4 days
thereafter, the hemoglobin concentration, the erythrocyte and leukocyte counts, and the hematocrit index

were determined for the blood of the experimental animals, The myelogram of some of the animals was
studied,
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The bone marrow was obtained after the
development of hyper- or hypoplasia of the
erythroid tissue. Myelokaryocytes were sepa-
rated by the hemolytic method [3] at 0-2°C.
Some of the myelokaryocytes were suspended in
a mixture of borate buffer (pH 8.55) and 0.5 M
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more than twice as much glucose than myelo-
karyocytes consisting mainly of erythroid cells
(60%). They also possessed much higher gluco-
kinase activity. These findings correspond to
the greater intensity of glycolysis observed dur-
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ing incubation of myeloid than of erythroid cells, The glycogen content in the myelokaryocytes consisting
of cells of the myeloid series was higher than in myelokaryocytes consisting mainly of erythroblastic cells.
Glycogen is known to be absent from cells of the erythroid series [7]. The discovery of a small quantity

of glycogen in myelokaryocytes consisting mainly of erythroblastic cells can evidently be attributed to con-
tamination by mature forms of granulocytes,

On the other hand, the myelocytes consisting mainly of cells of the erythroblastic series absorbed
oxygen twice as fast, i.e., they had a higher intensity of respiration. It can evidently be concluded that
glycolytic processes are predominant in myeloid cells., Erythroblastic cells have a higher intensity of
respiration then myeloid cells, and a much lower intensity of glycolysis. In all probability they have a
higher level of energy metabolism, because respiration, which is more marked in the erythroblastic cells,
is several times more efficient from the energy point of view than glycolysis. The higher concentration
of readily hydrolyzed phosphorus of high-energy compounds observed in the cells of the erythroblastic
series confirms this hypothesis. An increase in the ATP content was observed by Stepanova [8] in ery-
throid hyperplasia of the bone marrow.

The results of these investigations are naturally of relative importance, However, comparison of
the results obtained for the energy metabolism in myelokaryocytes consgisting mainly of erythroid or my-
eloid cells is facilitated to some extent by the fact that the degree of contamination with mature forms of
granulocytes was equal in the two cases compared, yet the difference between the indices of energy metab-
olism which were studied were considerable and were statistically highly significant,

LITERATURE CITED

1. Yu. V. Zinov'ev, Glucokinase Activity of the Bone Marrow and the Mechanism of Its Change in Acute
Blood Loss, Author's Abstract of Candidate's Digsertation, Perm’ (1970).
2. V.8, Il'in, V. M. Pleskov, and N. I, Razumovskaya, Biokhimiya, No. 2, 312 (1970).
3. V.D, Kalyaev, in: Problems in Blood Transfusion and Clinical Medicine {in Russian], No. 3, Kirov
(1965}, p. 194.
4, V. B. Koziner and V, N, Rodionov, Lab. Delo, No, 3, 19 (1958).
5. E.V. Montsevichyute-Fringene, Pat. Fiziol., No, 4, 71 (1964).
6. M. I. Prokhorova and Z. N. Tupikova, Large Practical Manual of Carbohydrate and Lipid Metabolism
fin Russian], Leningrad (1965}, p. 81.
7. I.F. Seits and 1. S. Luganova, The Biochemistry of the Blood and Bone Marrow Cells under Normal
Conditions and in Leukemias [in Russian], Leningrad (1967), p. 280,
8. N. G. Stepanova, in: The Toxicology of New Industrial Chemicals [in Russian], Vol, 6, Moscow {1964)
p. 145,
C. A. Good, H, Kramer, and M. J. Somogyi, J. Biol. Chem., 100, 485 (1933).
10. C. H. Fiske and Y. Subbarow, J. Biol. Chem., 66, 375 (1925).
11.  C. Long, Biochem. J., 50, 407 (1952). o
(@)
N

»

12. . H. Lowry, N. J. Rosebrough, et al,, J. Biol, Chem., 193, 265 (1951).

13.  N. Nelson, J. Biol. Chem., 153, 375 (1944). T

14. J. Schmér, Clin, Wschr,, 33, 449 (1955),

15. M. J. Somogyi, J. Biol, Chem., 160, 69 (1945).

16, Wehara et al,, Abstract, in: Ref. Zh. Khimiya, Biol, Khimiya, No., 15458 (1958).
17.  C.O. Warren, Am. J. Physiol., 131, 176 (1940).

901



