PATHOLOGICAL PHYSIOLOGY AND GENERAL PATHOLOGY

CHANGES IN HEMATOPOIESIS IN RATS UNDER STRESS

Yu. I. Zimin UDC 616.45-001.1/.3-07:616.419-07

In rats under stress a decrease in the number of cells in the lymphoid organs was accompanied by an
increase in the number of lymphocytes in the bone marrow, The total number of cells in the thymus and
spleen rose after an initial decrease. The number of lymphocytes in the bone marrow fell, after an initial
increase, to its original level, and this was accompanied by activation of granulocytopoiesis, More pro-
longed exposure to stress led to a decrease in the total number of myelokaryocytes, repeated involution of
the thymus, and lymphocytopenia,

The influence of adrenocortical hormones and various stressors on the composition of the circulating
blood and lymphoid tissue has frequently been investigated[1,4,9,10,12, 15]. Information regarding changes
in the bone marrow is less abundant.

Previous investigations were based predominantly on morphological analysis of changes in the lym-
phoid and myeloid tissue and on calculation of the relative percentages of different cell forms. More re-
cently, however, the method of determination of the absolute number of cells in hematopoietic tissues has
become increasingly popular in experimental hematology, for in conjunction with the morphological method
it provides a more complete picture of the state of hematopoiesis during the response to stress. Thereare
one or two references to this method in the literature. Results obtained by Gorizontov and Rudakov [2] show
that hematopoiesis shows certain specific changes at various stages of the adaptation syndrome,

The object of the present investigation was to determine the course of quantitative changes in the state
of hematopoiesis during development of the stress reaction.
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Fig. 1. Total number of cells in thymus (a) and spleen (b)
in the course of 18 days with electrical stimulation for 6 h
daily. Abscissa, days; ordinate, number of cells X102,

Fig. 2. Number of granulocytes (a) and lymphocytes (b)
per mm? of blood during 18 days of electrical stimulation
for 6 h daily, Abscissa, days; ordinate, number of cells
% 10° per mm blood.
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EXPERIMENTAL METHOD

Experiments were carried out on male Wistar rats aged 10 weeks
and weighing 160-170 g. A state of stress was reproduced by strictly
measured electrical stimulation [3] under the following conditions: pulse
duration 3 sec, interval 1.5 min, current 2,5 mA, frequency 2000 Hz.
Stimulation was given for 6 h daily.
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of cells in the thymus and spleen was most probably due to the number of
cells leaving these organs, The role of destruction, if present at all, was
unimportant. The increase in number of lymphocytes in the bone marrow,
on the other hand, could have occurred both through migration of cells
from the lymphoid tissues and through proliferation of local lymphocytes.
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The period from the first to the 5th day of daily electrical stimulation can be described on the whole.
as the initial response (the stage of mobilization). During this period, as well as disappearance of cells
from the lymphoid organs, the body weight fell and the general condition of the animals worsened (untidiness
of the hair, poor appetite, and so on). '

The total number of cells in the spleen was restored to its initial level after 5-11 days. The number
of cells in the thymus increased after 5 days, to reach half its initial value by the 14th day of daily electri-
cal stimulation, The number of lymphocytes in the bone marrow fell, after the initial increase, to reach its
initial level by the 8th-11th day, and this was accompanied by activation of granulocytopoiesis. The num-
ber of myeloblasts, promyelocytes, and myelocytes increased at the beginning of electrical stimulation and
reached its maximum by the 8th-11th day (Table 1). During this period the number of mature elements of
the granulocyte series in the femur and per mm? blood also increased (Fig. 2).

The general condition of the animals improved from the 5th to the 14th day, despite daily electrical
stimulation. The rats were active and put on weight satisfactorily. This period corresponded to the stage
of resistance [2].

From the 14th to the 18th day a fresh wave of loss of weight took place. The animals' condition in
this period resembled that in the first days of stimulation. The number of cells in the thymus fell once
again. The total number of myelokaryocytes in the femur fell because of a decrease in the numbers of all
cells. The number of cells in the spleen remained unchanged. The absolute number of lymphocytes per
mm? blood was below its initial level, The period from the 14th to the 18th day corresponded to the stage
of exhaustion.

Hence, essential changes take place in hematopoiesis during repeated exposure to stress. Hyperplasia
of the bone marrow affects predominantly the myeloid series. This is in agreement with the findings of
Gorizontov and Rudakov [2] and it indicates that changes in the state of the blood system play a role in the
mechanism of rise and fall of nonspecific resistance of the body.

In all probability the increase in number of lymphocytes in the bone marrow plays an important role
in activation and hyperplasia of the myeloid series in the bone marrow, In accordance with the view devel-
oped by several authors, this may be the result of participation of the lymphocytes in hematopoiesis both as
polypotent hematopoietic cells [7, 8, 11, 13] and as trephocytes [5, 6].
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