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CHANGES IN PARAMETERS OF IMMUNITY IN INTACT AND PARTTALLY
HEPATECTOMIZED MICE AFTER TRANSPLANATION OF SPLEEN CELLS
FROM HYPOKINETIC DONORS

S. E. Li, T. A. Ivanets, UDC 616.45-001.1/3 + 612.917.11/12
and G. V. Turchenko

KEY WORDS: stress; immunity; hypokinesia.

Spleen cells are known to transfer "regeneration information" from animals undergoing
operations to intact recipients [1-3].

The writers have studied the state of the immunocompetent system in hypokinetic mice and
have studied whether features of a stress state can be transferred from an animal exposed to
hypokinesia [5] to recipients by the aid of splenic lymphocytes.

EXPERIMENTAL METHOD

Male {(CBA x C57BL/6)F, hybrid mice weighing 20-22 g were used. The donors of spleen
cells were kept in hypokinetic cages [4] for 17 h. A suspension of lymphocytes was prepared
from the spleen in medium 199 and injected intravenously in a dose of 5 x 107 cells per mouse.
Intact mice and animals from which two-thirds of the liver was resected under ether anesthesia
[9] served as recipients. Splenocytes were injected into the hepatectomized mica 1 h after
the operation. Intact and partially hepatectomized mice (PHM) receiving splenocytes from in-
tact donors (SID), and intact and hepatectomized mice not subjected to any other procedure
were used as the control. The animals were killed 1 and 7 days after transplantation of
splenocytes at 8-10 a.m. by cervical dislocation. Altogether 120 donors were used and 158
recipients tested. In each group, consisting of 6-9 animals, the thymus and spleen were
weighed. The state of the immunocompetent system was assessed by the number of spontaneous
rosettes in the animals' blood in the E~ and EAC-rosette-formation (E-RFC and EAC-RFC) tests
[8]. The results were subjected to statistical analysis by the Fisher—Student method.

EXPERIMENTAL RESULTS

Hypokinesia for 17 h caused a decrease in weight of the spleen compared with the control
by 1.6 times and of the thymus by 2.5 times. A tendency for the weight of the spleen to re-
cover was observed 24 h after hypokinesia, but the weight of the thymus remained smaller as
before. The weight of both organs returned to normal at the 7th day of the recovery period.
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TABLE 1. Number (in %) of Spontaneous Ro-
settes in Blood of Mice at Different Times
after Hypokinesia for 17 h

Experimental conditfons E-RFC EAC-RFC

34,2+5,41 14,1+3,81
37,3+8,98 15,5+4,79

Hypokinesia for 17 h

Recovery period:

1st day 26,46,03 4,81+0,43

157+3,48 | 5332067
Tth day 37,046,083 | 6,91--0,92
78+2,49 | 6,91=1,18

Intact recipients
Lst day
Intact animals

7,3+1,74 -+
sy | S|
» SHD 39,34:6,77 11,7+1,41
7 th day
Intact animals 39,14-4,25 18,24-3,14
Recipients of SID 35,7+3,65 19,9+2,02
» SHD 22,7+4,04 9,6+2,29
PHM recipients
1st day
PHM 25,3-+2,99 1,74+0,82
PHM recipients of SID 19,4-+-2,16 4,340,56
PHM recipients of SHD 31,33 4.41 6,1--0,85
7 th day
gg% ot ¢ SID 39,2i4,04 9,441,96
recipients o
PHM recigients of SHD 12’411i§,ég g’gfé’%

Legend. Above the line — control, below
the line — experiment.

The weight of the spleen at this time, however, was significantly higher than in the control (Fig. 1).

Transfer of splenocytes of hypokinetic donors (SHD) into intact recipients led to a sig-
nificant decrease in the weight of the spleen and thymus in the latter on the lst day after
transplantation. After 7 days the experimental parameters were indistinguishable from the
control.

Immobilization of the animals also was reflected in the spleen cell population. Mean-
while there was no change in the number of EAC-RFC. Consequently, hypokinesia led to involu-
tion of the lymphoid organs and to a shift of the immune status of the animal.

Investigation of responses of immunocompetent cells of dintact recipients showed that
their number in the blood depended on the times of transplantation of the spleen cells and
the type of donors. For instance, on the lst day after transfer of SID a fall in the number
of E~-RFC was observed, but later it returned to normal. SHD initially did not change the num-
ber of E-RFC and EAC-RFC, but on the 7th day there was a considerable decrease in the number
of spontaneous rosettes of both types.

A decrease in the number of E-~RFC and EAC-RFC also was produced dn PHM recipients of SHD
on the 7th day after transplantation. However, unlike intact recipients, they did not show
any significant increase in the number of immune cells in the initial stage after transfer of
splenocytes. These results agree with data in the literature [6] on an increase in the lym-
phocyte count in the early stages of stress, followed by a decrease. Partial hepatectomy it-
self significantly reduced the number of EAC-RFC in the peripheral blood. This is further in-
formation demonstrating the important role of the liver in the animal's immune status [10-
12].

The present experiments were undertaken on syngeneic animals, so that the changes dis-
covered are not a reflection of transplantation immunity [7]. Since similar fluctuations in
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‘Fig. 1. Weight of spleen (A) and thymus (B) of mice of
different groups. I) After hypokinesia for 17 h; II)
intact recipients of SHD; III) PHM receiving SHD. Ver-
tical axis: above abscissa, absolute weight of organ
(in mg); below abscissa, relative weight (in %). Hori-
zontal axis: times (in days): unshaded columns — con~
trol; horizontally shaded — after hypokinesia; obliquely
shaded — recipients of SID; cross~hatched — recipients
of SHD.

the weight of the lymphoid organs and the number of immunocompetent cells took place not only
in recipients of SHD, but also in the hypokinetic mice themselves, these reactions can ex-
plain the ability of spleen cells of stressed mice to transfer "information on the state of
the body" in the same way as splenocytes of partially hepatectomized donors transfer "regen-
eration information' to nonhepatectomized or irradiated recipients [1-3].
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