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In persons fasting completely and in experimental conditions it frequently happens that the red blood indices
are not lowered but, on the contrary, raised above their initial level [6, 8, 11, 13, 17, 19, 21, 22, 23]. Besides high
values of the erythrocyte count and hemogloebin concentration in 1 mm? of blood, a reticulocytopenia may be ob-
served, progressing as the period of fasting is prolonged [1, 4, 5, 9, 16, 20]. These facts have been attributed to hemo-
concentration, i.e., to the polycythemia arising as a result of plasmorrhea.

We have investigated the morphological composition of the peripheral blood in 19 psychiatric patients treated
by complete fasting by Yu. S. Nikolaev's method [10]. They fasted for periods ranging from 9 to 40 days. Water, in
a volume of about 1.5 liter, was given ad lib. Observations were also made on two apparently healthy persons fasting
voluntarily for 10 and 11 days. ’

Sternal puncture was performed on 3 subjects at various periods of the fast and subsequent feeding (on the 4th, 9th,
1ith, and 26th days of fasting and 7th, 17th, and 43td days of recovery). During the feeding period all the subjects re-
ceived a salt-free diet, bland in nature, for a period roughly equal to the period of fasting.

Blood was taken at a definite time during the morning by the usual hematological methods. Because of the
similar conditions of fasting and the uniformity of the results the experimental data could be analyzed statistically.

It will be seen from Table 1 that our results agreed with those in the literature, Nevertheless, they do not sup-
port the view that only plasmorrhea is concerned in the formation of hemoconcentration during fasting. The results
given in Table 2 show that a direct and complete correlation between the concentration of erythrocytes and the hemo-
globin indices was by no means observed in every case. On the first days of fasting the color index decreased. At the
same time, in 5 cases there was a brief and ill defined increase in the reticulocyte count (a fact which we report for
the first time). The reticulocytosis (from 50 to 250% above the initial value) preceded or coincided with an increase
in the concentration of erythrocytes, and then changed progressively into a reticulocytopenia, whereas the erythrocyte
count and hemolgobin concentration continued at a high level. In our opinion, this finding may indicate that erythro-
cytes (reticulocytes) were released from the blood depots into the blood stream, this mobilization taking place appar-
ently during the first days of acute starvation. Many writers have described the emptying of depots in the early periods
of complete fasting. It should be noted that in complete fasting the blood volume falls gradually, parallel to the fall
in the body weight [12]. In this case it is natural to assume that the increase in the erythrocyte concentration is of the
type of a polycythemia hypovolemia.

Another noteworthy feature was the tendency of the circulating erythrocytes rowards microcytosis, a constant
feature of the later stages of starvation. Possible causes of these changes may be variations in medullary hemopoietic
function. So far as erythropoiesis is concemed, after the first few days of fasting a decrease was observed in the ab-
solute and relative numbers of erythro-normoblasts, unattended by any significant redistribution, except, perhaps, for
a relative increase in the number of polychromatophilic and oxyphilic normoblasts (a shift to the right), and for an in-
crease in the percentage of normoblasts with nuclei in different stages of pyknosis (Table 3). The mitotic activity of
the cells of this series fell slightly (to 1.5-1.0% by comparison with a normal 2%). The ratio between the numbers
of reticulocytes in the marrow and in the peripheral blood tended to increase.
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It can be concluded from a comparison of the results
of investigation of sternal marrow and peripheral blood that
the hemoconcentration developing during the first few days
of fasting is not due entirely to plasmorrhea, but also to
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TABLE 1. Morphophysiological Features of the Blood at Various Periods of Complete Fasting and Subsequent Feeding
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TABLE 2. Correlation Between Concentration of Erythrocytes and Hemoglobin
in the Peripheral Blood
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TABLE 3. Differential Erythroblast Counts (in %) During Fasting and Feeding
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place at once” [15]: a "latent” period is required, during which intracellular synthesis can occur, without which pro-
liferative processes are impossible [18]. It should not be forgotten that all the subjects whom we investigated had re-
ceived a diet restricted in both quality and guantity for a definite period of feeding.

Besides the features we have enumerated, common o all the hematological shifts, differences were also observed;
these were quantitative in character and did not upset the fundamental tendencies. It should be noted that the differences
were most cbvious in the first days of acute fasting, and also during the period corresponding to maximal development
of regenerative processes. With an increasing duration of the period of starvation these differences became less marked
and the results of the investigation were more uniform. In our opinion the uniformity of the changes in the erythrocyte
composition during complete fasting and subsequent feeding should be taken to imply that these are the characteristic
changes arising in this state in man.

SUMMARY
Erythrocyte blood composition was studied in 2 volunteers and in 19 patients treated with a course of complete
starvation. Periods of complete alimentary starvation (without limiting the water intake) ranged from 9 to 40 days.

Concentration of erythrocytes.- hemoglobin as well as hematocrit indices— provedto be increased during the
first period of starvation (2-4 days) and did not drop below the initial figures even during the remote periods of star-
vaton (13-40 days). At the same time the peripheral reticulocyte count showed a steady progressive reduction with
the prolongation of starvation periods. The peripheral blood data were confirmed by the bone marrow puncture ma-
terial obtained at various periods of complete starvation and subsequent nutrition. Phenomena of intensified regener-
ative processes were seen during the subsequent restorative period; the maximal development of the latter was ob-
served not directly after the discontinuation of starvation, but in 1.5-2.5 weeks. The type of the shifts noted was the
same in healthy individuals and in mentally ill patients,which permitted a conclusion to be drawn on the common bio--
logical character of the complete alimentary starvation effect on the human body.
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