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Functional Asymmetry of the Brain and Bone
Marrow in Hemopoiesis in (CBAXCSTBI/6)F, Mice
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The role of functional asymmetry of the brain and bone marrow in the formation of exogenous
8-day splenic CFU was studied in (CBAXC57BI1/6)F, mice. The intensity of hemopoiesis
depended on the motor asymmetry of donors and recipients of bone marrow cells and differed
for bone marrow transplantations from the right and left femoral bones.
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There are good grounds to believe that functional asym-
metry of cerebral hemispheres and paired endocrine
organs is an essential peculiarity of their functions
extending adaptive potentialities of the respective sys-
tems [2,3,5, 9,10].

We have shown that paired organs of the immune
system (thymus, bone marrow, and lymph nodes) are
also functionally asymmetrical [1-4,6,7]. It was de-
monstrated that interrelated asymmetry of the cerebral
hemispheres and thymic lobes determined the intensity
of cell and humoral immune responses in experimental
animals [2-4,6,7]. It remains unclear whether asymmetry
of the brain and bone marrow is significant for hemo-
poiesis. The present study addresses this problem.

MATERIALS AND METHODS

Male (CBAXC57BI1/6)F, mice from Tomsk Breeding
Center were used in experiments. The animals were
kept in a vivarium in plastic cages (10 per cage) on
balanced rations with free access to water.
Hemispheric asymmetry (motor asymmetry) was
tested by paw preference in getting food [8]. The test
was carried out 3 times with 3-day intervals. The mice
retaining motor asymmetry parameters at all tests
(right- and left-pawed) were used in further studies.
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Exogenous colony formation was evaluated by the
number of 8-day colonies in the spleen (CFUs-8) [11].

For investigation of the effect of motor asym-
metry on exogenous colony formation, the donors and
recipients were divided into groups of left- and right-
hemispheric animals.

The effect of functional asymmetry of the bone
marrow on hemopoiesis was evaluated by injections of
cells from the left or right femoral bone of left- or
right-hemispheric donors to irradiated recipient ani-
mals (left- or right-hemispheric).

The results were statistically processed using Stu-
dent’s ¢ test for independent samplings.

RESULTS

Evaluation of functional asymmetry of the bone mar-
row showed significant differences in the formation of
CFUs-8 only in lethally irradiated right-hemispheric
recipients receiving bone marrow cells from the right
or left femoral bones of the right-hemispheric donors
(Fig. 1, RRR-RLR groups). No appreciable differences
in the formation of CFUs-8 were observed in cases when
left and right bone marrow cells were transplanted to
right-hemispheric recipients from left-hemispheric
donors or such cells from right- and left-hemispheric
donors were injected to left-hemispheric recipients.
The results indicate that the hemopoietic potential
of the bone marrow from the right and left femoral
bones is different, which agrees with published reports
[1-4]. On the other hand, manifestation of asymmetry
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of bone marrow hemopoietic functions depends on
motor asymmetry of donors and recipients.

The study of the role of motor asymmetry of bone
marrow donors in the formation of CFUs-8 in the
spleens of lethally irradiated recipients showed that
cells from the right femoral bone of left-hemispheric
donors were characterized by more intense hemopoie-
sis in the spleens of right- and left-hemispheric reci-
pients compared to cells from right-hemispheric donors
(Fig. 1, LRR—RRR and LRL—RRL groups). No sig-
nificant differences between the groups were observed
after transplantation of the bone marrow from the left
femoral bone.

Hence, the bone marrow from the right femoral
bone of left-hemispheric donors possesses higher hemo-
poietic potential compared to that of right-hemispheric
animals. On the other hand, hemopoietic functions of
the bone marrow from the left femoral bone do not
depend on motor asymmetry of donors.

Analysis of the relationship between motor asym-
metry in irradiated recipients and the number of CFUs
showed that the differences between the groups were
significant only when irradiated mice were injected
with bone marrow cells from the left femoral bone of
right-hemispheric donors (Fig. 1, RLR—RLL groups):
the number of colonies in the spleens of right-hemi-
spheric recipients was significantly higher than in left-
hemispheric animals. On the other hand, the formation
of CFUs-8 in left- and right-hemispheric recipients did
not differ significantly in all other combinations.

Hence, the bone marrow taken from the left femo-
ral bone is functionally more active in right-hemi-
spheric recipients than in left-hemispheric ones.
Hemopoietic functions of the bone marrow from the
right femoral bone do not depend on the recipient’s
motor asymmetry.

Our findings suggest that the formation of CFUs-
8 in recipients depended on the motor asymmetry of
donors and recipients and on the source (right or left
femoral bone) of the bone marrow. Bone marrow cells
from the left femoral bone can induce the formation
of higher number colonies compared to those from the
right femur; bone marrow cells from left-hemispheric
donors ensure more intensive hemopoiesis compared
to those from right-hemispheric donors; in right-hemi-
spheric recipients the number of splenic colonies was
higher than in left-hemispheric ones.

It is noteworthy that the differences between the
groups were also significant in cases when two of the
three studied parameters changed simultaneously.

For example, hemopoiesis depends on both bone
marrow asymmetry and motor asymmetry of cell
donors. Injection of bone marrow cells from the right
femoral bone of left-hemispheric donors to left-hemi-
spheric recipients led to the formation of significantly
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Fig. 1. Role of bone marrow and motor asymmetry of donors and
recipients on the formation of 8-day splenic CFU in (CBAxCS57BI/6)F,
mice. Results of paired multiple comparisons are shown; the lines
connect groups differing significantly (p<0.05). The groups are
denoted as follows: the first letter denotes the leading hemisphere
in the donor, the second shows the side from which the bone
marrow was taken, and the third letter denotes the leading hemi-
sphere in the recipient.

more colonies than after injection of cells from the left
femoral bone of right-hemispheric donors to the same
recipients (Fig. 1, LRL—RLL groups). The numbers
of CFUs-8 differed significantly in right-hemispheric
recipients transplanted cells from the right femoral bone
of right-hemispheric donors or cells from the left femo-
ral bone of left-hemispheric donors (Fig. 1, RRR—
LLR groups).

Differences between the groups were significant
when bone marrow asymmetry and motor asymmetry
of recipients were changed simultaneously. If left bone
marrow cells from right-hemispheric donors were in-
jected to right-hemispheric recipients (RLR), the num-
ber of splenic colonies was more than after transplan-
tation of right bone marrow cells from right-hemi-
spheric donors to left-hemispheric donors (RRL). In
other words, the combination of donor bone marrow
asymmetry and recipient motor asymmetry is signifi-
cant for hemopoiesis intensity.

Combined modulation of bone marrow donor and
recipient motor asymmetry also resulted in significant
changes between the groups. Such differences were
observed when, for example, recipients were trans-
planted bone marrow cells from the right femoral
bone, but motor asymmetry in the groups was changed
in both donors and recipients: right-hemispheric reci-
pients were transplanted cells from right-hemispheric
donors and left-hemispheric recipients received cells
from left-hemispheric donors (RRR—LRL groups).
Differences between the groups were also significant
when the number of colonies was compared in left-
hemispheric recipients transplanted right bone marrow
cells from right-hemispheric donors (RRL) and right-
hemispheric recipients transplanted right bone marrow
cells from left-hemispheric donors (LRR).

With bone marrow cells from the left femoral bone,
the differences between the groups were significant only



470

when the donor—recipient pair in each group was inver-
ted for motor asymmetry (Fig. 1, LLR—RLL groups).

These data indicate combined effects of motor
asymmetry of bone marrow donors and recipients on
the number of splenic colonies.

Hence, our experiments once more confirmed the
existence of functional asymmetry of the bone marrow
[1-4] and for the first time in the world demonstrated
that the capacity of (CBAXC57B1/6)F, donor bone mar-
row cells to hemopoiesis depends on motor asymmetry
of these cells’ donors and recipients and on the func-
tional asymmetry of the bone marrow.
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