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Effect of Decalcified Femoral Bone Marrow
Adaptive Conservation and Decreased Immune
Function of Spleen on Early B Cell Development
in Rats Under Treadmill Exercise
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Abstract: Objective: To observe the adaptive changes of the bone marrow and spleen immune
function in rats under the condition of exercise-induced immune imbalance. Methods: 64 SD
rats were randomly divided into experimental group and control group. The experimental group
underwent incremental treadmill exercise for six weeks. At the end of 0, 2, 4 and 6 weeks, with-
in 48 h hours after the last training, the femur and spleen of rats were sampled aseptically. The
H.E. staining of paraffin section of decalcified femur and spleen were used to observe the differ-
ences of bone marrow, spleen tissue structure and spleen index among the four groups. Results:
1) Compared with the 0-week exercise group, it showed a downward trend that the bone mar-
row myeloid stem cells of the decalcified femur in the 2-week exercise group (P>>0.05, 0-week
group, 2-week group and 6-week group were all graded as — level), while it showed an upward
trend in the 4-week and 6-week exercise groups (P>0.05, 4-week group was graded as — level).
2) Compared with the 0-week exercise group, the spleen of the 2-week exercise group began to
show crossover between the white pulp and red pulp boundaries (P>0.05, grade — ), and the
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spleen coefficient showed a very significant decrease (P<<0.01). Boundaries were still crossed in
the 4-week exercise group, and the white pulp showed a decreasing trend (P>0.05, grade +), and
the spleen coefficient showed a significant decrease (P<<0.05). In the 6-week exercise group, the
infiltration of red pulp into white pulp was observed (P>0.05, grade — ), and the splenic coeffi-
cient was significantly decreased (P<<0.05). Conclusions: 1) It is speculated that with the advanc-
ing of training weeks, the immune function of the body had a more economical adaptive response
to the increasing exercise intensity. Due to the preferential distribution of nutrition supply in the
body, the proliferation of myeloid and lymphoid cells in the bone marrow would be changed,
which would affect the early development of B lymphocytes in the bone marrow. 2) The crossover
between the white and red medulla lines began at 2-week exercise group, at the same time, the
spleen index also declined obviously, and those prompted the spleen immune function decline. It
might be associated with the accumulation of exercise fatigue and the weakened of spleen im-
mune cell proliferation and activation, which affected the differentiation and development of B
lymphocytes in spleen. 3) It also suggested that the immune response of spleen microstructures
was more sensitive and obvious to exercise stress than that of bone marrow microenvironment,
and the adaptive responses of both were different.
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[F] B B, 38 5 o o 4 TR L B SR DR A 4R TR P K
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Figure 1.

Marrow in Exercise Group

0B ZHa 28 EHa 4F BHE 6 mHm
E2 FEAEZHAKFEEHE L£EE(40X104)

Figure 2. H.E. of Spleen in Exercise Group
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