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In the period of greatest severity of the anemia caused by denervation of the carotid sinuses in rabbits,
the oxygen consumption of the kidney and spleen tissue falls, while that of the bone marrow rises. Serum
obtained at the time of greatest severity of anemia has the property of lowering the intensity of oxygen utili-
zation by spleen tissue of an intact animal in vitro and of stimulating the oxygen utilization by the bone mar~-
row, but has no effect on oxygen utilization by the kidney. This serum, if injected intravenously into rabbits,
causes the recipients to develop anemia,

* * *

During stimulation of receptors of the carotid reflexogenic zones responses are observed in the blood
system [1, 2, 4, 7, 8, 14], while after denervation of the carotid sinus, anemia of hemolytic type develops, in the
the pathogenesis of which an important role is played by inhibitors of hematopoiesis. Some workers consi-
der that the site of formation of these humoral substances is the spleen [3, 5, 12]. It has also been observed
that denervationof the carotid sinuses [1, 3], and also an increase of pressure within them [6]1, produces re-
flex stimulation of blood destruction and, at the same time, stimulates the liberation of erythropoietin,
formed, in the opinion of many workers, in the kidney [3, 6, 10, 11, 13, 15].

Because of the great importance of humoral factors in the regulation of erythropoiesis, and also bear-
ing in mind that formation of erythrepoietins is controlled, not by the oxygen tension in the blood, but by the
relationship between the oxygen consumed by and supplied to the tissues, it was decided to study the inten~
sity of tissue respiration of various organs inneurogenic anemias.

EXPERIMENTAL METHOD

Experiments were carried out on 31 male rabbits, 14 of which constituted the control group, under-
going a mock operation.

Blood for obtaining serum was taken by cardiae puncture, after which the animals were sacrificed and
the spleen, kidney, and bone marrow removed for investigation of the intensity of tissue respiration mano~
metrically in a Warburg's apparatus.

The intensity of tissue respiration was expressed in cubic millimeters of absorbed oxygen per milli-
gram dry weight of tissue per hour, and for bone marrow per milligram fresh weight.

The carotid sinuses were denervated by division of Hering's nerve, removal of the adventitia in the re-
gion of bifurcation of the common carotid artery, and painting this region with alcohol. The operation was
carried out in two stages separated by an interval of one week. Completeness of denervation of the carotid
sinuses was verified by measuring the arterial pressure by the bloodless method described by Grant and
Rothschild,

To study the erythropoietic and inhibitory properties, serum was injected intravenously in a dose of
15 m1l into healthy recipient rabbits.
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TABLE 1. Changes in Tissue Respiration of the EXPERIMENTAL RESULTS
Kidney, Spleen, and Bone Marrow of Rabbits After

Denervation of the Carotid Reflexogenic Zone Denervation of the carotide sinuses caused the

development of hypochromic anemia with a marked

In Ringer —Locke solii-! It serum of fntact . reticulocytosis and an increase in the number of imma-
organ 13 tion animals ture reticulocytes and stimulation of erythropoiesis in
O'E Mam . Metm P the bone marrow, in agreement with results obtained
> 5 by other workers [1, 2, 4, 9].
g;?::g g{ :gzgig:gg zg:g{ :é:fig:gg Zg:g‘? The mean decrease in the erythrocyte count in
Bone marrow| 16| 13.740,57| <0,01 |4-3.5+0.50| >0,01 the denervated animals was 1,400,000 per mm®. The
hemoglobin concentration was reduced on the average
by 12%, while the reticulocyte count was doubled.
TABLE 2. Changes in Tissue Respira- Intravenous injection of serum obtained from the
tion of Kidney, Spleen, and Bone Mar- animals in the period of greatest severity of anemia
row Under the Influence of Blood Serum following denervation of the carotid sinuses into reci-
Taken at the Height of Anemia Following pient rabbits caused a decrease in the erythrocyte
Denervation of the Carotid Reflexogenic count which averaged 1,200,000 per mm? of blood, to~-
Zone. gether with the development of reticulocytosis.
., | - serum of intact In the period of most severe anemia, a decrease
Organ *5'%’ animals in the intensity of tissue respiration of the kidney and
e Mim 3 spleen and an increase in the intensity of fissue respi~
ration of the bone marrow were discovered (Table 1),
Isféilgeer){ gg —gigig',gg 28;35 The study of the tissue respiration of the inves-
Bone marrow 16 | 0,6+0,18{ <o0,01 tigated organs in serum taken from rabbits at the

height of the anemia caused by denervation of the

carotid sinus revealed a decrease in the intensity of
tissue respiration of the spleen and an increase in the oxygen utilization by the hone marrow tissue; the
tissue respiration of the kidney remained unchanged (Table 2).

Hence, denervation of the carotid sinus causes significant changes in tissue respiration in all the or-
gans studied., A particularly noteworthy feature is the decrease in oxygen utilization by the spleen, whose
role in the pathogenesis of neurogenic anemias consists of the formation of a specific hemolytic substance,
capable when injected into recipient animals of reducing the number of erythrocytes but having no inhibi-
tory action on the regenerative and respiratory function of the bone marrow. It can be postulated that the
humoral substance causing the development of anemia is a substance which stimulates the hemolytic func-
tion of the spleen but does not inhibit erythropoiesis. This view is supported by results obtained from the
study of oxygen utilization by the tissues of the organs studied when kept in serum obtained at the period of
most severe anemia. ‘

The observed stimulation of bone marrow function can be explained by the accumulation of erythro-
poietins in the blood, coinciding with a decrease in the intensity of tissue respiration of the kidneys, or by
some influence of the nervous system.

LITERATURE CITED

1. R. A, Arutyunyan, Mechanisms of Formation of Some Types of Experimental Anemia. Author's ab-
stract of doctorate dissertation, Erevan (1966).

2.  Yu.P. Baldin, The Connection Between the Physiological State of Receptors of the Carotid Reflexo-
genic Zone and the Blood System. Author's Abstract of Candidate Dissertation, Ufa (1962).

3. Yu. P. Baldin, in: Pathological Physiology of the Cardiovascular System [in Russian], Vol, 1, Thilisi
(1964), p. 349. '

4. R.A.Durinyan, Experimental Analysis of Anemias Produced by Denervation of Some Internal Organs.
Author's Abstract of Candidate Dissertation, Moscow (1956).

5. R. A. Dymshits, in: Problems in the Regulation of Hematopoiesis and Hemolysis [in Russian], Chelya-
binsk (1966), p. 4.

6. V.S, Zudin, Probl. Gematol., No. 10, 22 (1964).

478



E. L. Kan, Byull. Eksperim. Biol, i Med., No, 2, 55 (1960).

V. N, Chernigovskii and A. Ya. Yaroshevskii, Problems in Nervous Regulation of the Blood System
[in Russian], Moscow (1953).

A. Ya. Yaroshevskii, Byull. Eksperim. Biol. i Med., No. 2, 32 (1950).

A, J. Erslew, Kinetics of Cellular Proliferation, New York (1959).

L. O. Jacobson, E. Goldwasser, W. Fried, et al,, Nature, 179, 633 (1957).

T. Krzymowski and H, Krzymowska, Blood, 19, 38 (1962).

Z. Kuratowska, B. Lewartowski, and E. Michalak, Bull. Acad. Pol. Sci. Ser. Sci. Biol., 8, 77 (1960).
L. A. Latner, Am. J. Physiol., 93, 75 (1938).

J. P. Naets, Nature, 181, 1134 (1958).

479



