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Carrying out an idea of I. P. Pavlov's, Academician K. M. Bykov conducted research on the functional inter- 
relations between the cerebral cortex and the internal organs [2]. Later, V. N. Chernigovskii and A. Ya. Yaroshevskii 
[7] established experimentally that the hemopoietic organs possess a well-developed innervation, modification of 
which can'cause marked changes in hemopoiesis. 

In explanation of this, V. N. Chernigovskii and A. Ya. Yaroshevskii [7] established that there is a direct rela- 
tionship between the functional condition of the cerebral cortex and the composition of the blood. The data obtain- 
ed by these authors have been confirmed by other researchers. 

Data indicating central regulation of hemopoiesis have also been obtained by N. A. Grigorovich [3] experimen- 
tally and V. A. Beier [1] on clinical material. 

Starting with Academician A. D. Speranskii's hypothesis that a previously existing pathologic process can be 
reproduced by inflicting trauma on the nervous system, A. Yu. Tills and Kh. Z. Lyubetskii [5], using the "second 
stroke" method, discovered trace phenomena during the regeneration of red blood in animals with saturnine anemia. 
A. Yu. Tilis and G. A. Suleimanova [6] et al. demonstrated the dependency of the leukocytic reaction on the func- 
tional condition of the autonomic nervous system. The literature, then, contains sufficient data to indicate that 
the nervous system "is the regulator rightfully regulating the whole blood system" (K. M. Bykov [2]). 

TABLE 1. Change in Peripheral Blood Composition 
in Healthy Animals after "Collision" 

Time examined 
N u m b e r " "  Number 
F_~ of eryth-lof leu- 
I~ Irocvtes Ikocytes 

v - t : :  t 1 t s! r 
Before collision 
30 min after collision 

2hr " " 
24 hr " " 
48 hr " " 
96 hr " " 

78 ~ 880000 
73 786 000 
71 5681 000 
76 5 408 000 
78 5 621 000 
78 5 878 000 

11 790 
13 616 
16 667 
14 816 
13 533 
14 883 

Twelve dogs were used in the experiments. 
0.5-1 ml of a 2% phenylhydrazine hydrochloride solution per kg weight to the animal until a pronounced picture 
of anemia had developed. 

In earlier investigations[4], we were able by means 
of the Utowing t technique to reproduce to a certain 
extent a peripheral blood picture, the specific hematologic 
indices of which suggested the blood picture observed after 
phenylhydrazine poisoning. 

The purpose of this work was to determine the in- 
fluence of the nervous system on bone marrow hemopoiesis 
and on the composition of the cellular element of bone 
marrow in hemotoxic anemia under experimental conditions. 

We wished to determine the nature of the hemopoietic 
changes occurring in healthy animals under conditions of 
higher nervous activity collapse ("collision') and to detect 
by this method the trace reactions of bone marrow hemo- 
poiesis on a background of preliminary phenylhydrazine 
poisoning. 

M E T H O D  

The initial pathologic process was induced by administering 
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When the normal composition of the blood had been restored, higher nervous activity collapse was induced in 
the animal by acute intensification of the excitation processes. To this end, painful stimulation by 10 volt alternat- 
ing current was applied to the animal the moment it touched food. This caused collision of the excitation process 
induced by the offer of food with the defense reflex associated with painful stimulation. 

The composition of the formedelements in the bone marrow and peripheral blood was studied before the ex- 
periment, after phenylhydrazine poisoning, during restoration of the hematologic indices and after the "collision", 
Control experiments were conducted in which the painful stimulation by electric current was not administered in 
conjunction with food. In these experiments, either the hematologic indices showed no apparent change or some 
slight increase in the number of erythrocytes was observed. 

RESULTS 

After the "collision", we were able to establish that collapse of higher nervous activity is attended by some 
change in hemopoiesis in healthy dogs, In the bone marrow, for example, the young, undifferentiated cells (hemo- 
histioblasts, hemocytoblasts, myeloblasts, et al.) increased from an average 2.23% to 13.23"/o. 

The bone marrow neutrophil index, computed according to the formula PRM+m,y*, increased from 0.44 to 
s + p  

0.47, which indicates intensified hemopoiesis of the myelocytic precursors of neutrophils. Because of this shift to 
the left, the number of mature neutrophils diminished. There was some increase in the relative con{ent of eosino- 
phils and red bone marrow elements (which increased respectively from 3.16 to 3.66 %and from 36.9 to 40.3%) after 
the "collision". 

The result obtained shows that "electrocollision" causes some intensification of the regenerative processes, 
especially with respect to the white elements of the bone marrow. 

The peripheral blood indices are given in Table 1. 

Even 30 rain after the collision,'the number of leukocytes had increased in a majority of cases~ this index 
continued to increase for 2 hr until it was an average of 1.5 times higher than the original. It then decreased slight- 
ly, but remained higher than the original even after two to three days. 

A slight decrease in the hemoglobin content and number of erythrocytes occurred immediately after the 
~' collision." 

The data presented were compared with the results of the second.cardinal series of experiments in which the 
hematologic indices were studied after "collision" on a background of preliminary phenylhydrazine poisoning 
(Table 2). 

A picture of macrocytic hemolytic anemia usually developed in the animals poisoned with phenylhydrazine. 
leukocytes 

The ratio of the myeloblastic elements to the erythroblastic (erythrocytes) '  by which the erythropoietic func- 

tion of the bone marrow is usually evaluated, was 2.2 : 1 in our experiments before the poisoning. This ratio changed 
to 1:2.5 during the development of anemia following phenylhydrazine poisoning. 

If the "collision" was reproduced during the period when the original hemopoietic indices were restored, 
this ratio again decreased to the level typical of the anemic condition. The erythroblastic elements themselves 
followed a similar pattern. After phenylhydrazine poisoning, for example, the number of basophilic and polychro- 
matophilic normoblasts was 1.85 times higher than the original level, and when "electrocollision" was induced after 
restoration of the hematologic indices, the number of these cellular elements increased to the same degree (L8 times) 
as after phenylhydrazine poisoning. The number of orthochromic normoblasts was halved in both cases. 

From the data presented, it is evident that "collision", on a background of previous phenylhydrazine poisoning, 
causes changes in the bone marrow hemopoiesis of animals, attended by intensification of the processes of erythro- 
blast maturation. Finally, the changes which develop in the blood system recall the hemopoietic changes observed 

~ M  - promyelocytes, rn - myelocytes, y - young, s - stab, p - polymorphonuclear. 
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in macrocytio anemia resulting from phen- 
ylhydrazine poisoning. 

A similar pattern was established with 
regard to the peripheral blood composition. 
By the 30th-35th day after phenylhydrazine 
poisoning, a typical picture of hemotoxic 
anemia had developed. The hemoglobin 
content fell to 28-32%, and pronounced leuko- 
cytosis and reticulocytosis were observed. 
Collapse of higher nervous activity was induced 
after 35-44 days, when the hematologic indices 
were almost completely restoredl 

The results obtained showed that the 
"collision" acted as a stimulus which, to a 
certain extent, reproduced the blood picture 
typical of the previously existing hemotoxic 
anemia. This was more true in the case of 
the leukocyte and reticulocyte indices than 
in that of the erythrocyte and hemoglobin 
indices. 

The question of the mechanism of hemo- 
toxic anemia development has not yet been 
solved-  it is uncertain whether hemolytic 
poison acts directly on the mature elements 
circulating in the blood or whether it acts 
through the nervous system. 

Our investigations permit the hypothesis 
that trace reactions remain after the' resolution 
of hemotoxic anemia, due to whichhemopoietic 
changes observed during the anemia can be 
reproduced according to many hematologic 
indices by altering the functional activity of 
the cerebral cortex (in this case, by "electro- 
collision"). In the pathogenesis of certain 
anemia conditions, therefore, particular sig- 
nificance should be attached to disturbances 
of cortical regulation. 

SUMMARY 

As established by experiments, disrup- 
tion of the higher nervous activity in dogs 
("electrocollision") is accompanied by 
the change of the regeneration processes, 
especially of the white bone marrow series. 
Simultaneously there was a greater discharge 
of the white blood elements into peripheral 
blood. Functional disturbances of the higher 
portions of the GNS provoked by the "electro- 
collision" method against the background 
of phenylhydrazine poisoning led to some 
changes in the bone marrow hemopoiesis and 
in the peripheral blood composition, in many 
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ways similar to those occurring in the blood system during development of macrocytic hemolytic anemia. 
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