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Abstract

Objective: To analyze whether the alterations of brain tissue, immunofluorescence staining and behavioral
score of rats with brain injured after the repairment of transplanting the bone marrow-derived neural progenitor
cells (BM-NPCs) were related to the intervention of 50Hz electromagnetic fields. We therefore aimed to investi-
gate the effects of 50Hz electromagnetic fields on enhancing the repairment of brain injured rats with transplan-
tation of BM-NPCs.

Method: We established the model of brain trauma by the free-falling way. Rats were randomly divided into
four groups: control group, BM-NPCs group, electromagnetic field group and electromagnetic field+BM-NPCs
group. Each group was subdivided into 4 subgroups: 1-day, 3-day,7-day and 30-day of transplantation accord-
ing to the observation points. We selected the BM-NPCs as the progenitors of transplanted cells which were ob-

tained by culturing bone mesenchymal stem cells with the fast adherence method and by inducing under the
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suspension. BM-NPCs labeled with Dil were transplanted to the brain injury site of rats 7 days after the sur-
gery. The electromagnetic field group was placed in a sine wave electromagnetic field 7 days after the surgery
with the frequency of 50 Hz,the intensity of 5 mT for 60mins at a time per day,lasting for 30 days. Wayne
Clark scale and the ladder rung walking test were performed to evaluate the behavior function and the patholo-
gy of brain tissues were observed using hematoxylin and eosin (HE) staining at each observation point. Further-
more, glial fibrillary acidic protein (GFAP) and Neuron-specific Class III Beta-tubulin (B-1II tubulin) were de-
tected using immune-fluorescence cytochemistry.

Result: After BM-NPCs transplantation for 30 days, the Wayne Clark scale and the ladder rung walking test
of the electromagnetic field + BM-NPCs group were significantly higher than the other groups (P<0.01). HE
staining showed that compared with the other groups, the brain edema degree was alleviated, the cystic void
area was smaller and the number of nerve cells was increased in the electromagnetic field + BM-NPCs group.
Moreover, the decrease of GFAP expression was observed in the electromagnetic field + BM-NPCs group, but
the level of B-Illtubulin expression was increased.

Conclusion: 50Hz electromagnetic fields could ameliorate the creeping disfunction in the brain injured rats af-
ter transplanting with BM-NPCs, and its mechanism might involve the induction of BM-NPCs to differentiate

into neurons and elevation the expression of B-III tubulin.
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