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Abstract

Objective: To explore the effects of human umbilical cord mesenchymal stem cell transplantation combined
with low dose ultrashort wave(USW) therapy on the formation of astrocytes after spinal cord injury in rats.

Method: Ninty SD rats were randomly divided into 5 groups: sham operation group (n=6), control group (n=
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21), USW treatment group (n=21), human umbilical cord mesenchymal stem cells (hUCMSCs) transplantation
group (n=21),and USW+hUCMSCs transplantation group (n=21). Spinal cord contusion was inflicted using mod-
ified Allen's method without any treatment. Cell transplantation group and USW +hUCMSCs transplantation
group were punctured with a microinjector and 5Sul cell suspension with cell density of 1x10%L was injected
vertically and slowly. The control group and the low-dose USW group were punctured with a microinjector
and 5ul fresh cell culture fluid was injected vertically and slowly. In the sham operation group, only exposed
the T10 spinal cord without contusion and injection. Rats in the USW treatment group and USW+hUCMSCs
transplantation group were treated with USW treatment once a day and 7min each time one day after SCI.
The motor function of the rats was evaluated using BBB score. After sacrificed, SCI rats were subjected to
longitudinal sections for HE staining and IF staining to detect the survival and differentiation of hUCMSCs
cells after transplantation, the differentiation of endogenous stem cells into astrocytes near the injury area, and
the formation of fibrosis at 4w after SCI.

Result: (DWithin 1-2w after modeling, the astrocytes differentiated by endogenous stem cells formed a glial bar-
rier and played a protective role SCI rats around the injured area. 2SCI 14d, transplanted hUCMSCs cells lo-
cated in the damaged area, and some transplanted stem cells differentiated into astrocytes. The astrocytes
around the injury area were mostly differentiated from endogenous stem cells, and the specific marker
MABI281 of human stem cells was not expressed in this region. 3 In the USW-+hUCMSCs transplantation
group, USW combined with hUCMSCs improved the microenvironment of the damaged area through para-
crine, so as to promote more endogenous stem cell into damaged area and differentiate into astrocytes that hin-
dered the accumulation of necrotic material and inflammation (P <0.01 vs control group, low-dose USW
group, and hUCMSCs transplantation group). @After USW+hUCMSCs transplantation, the results showed the in-
hibition of macrophages and subsequent fibrous scar that was not conductive to axon growth. HUCMSCs trans-
plantation played an important role in the process (P<0.01 vs control group and low-dose USW group). &
USW + hUCMSCs transplantation could promote the motor recovery of rats after SCI (P<0.01 vs control
group, low-dose USW group, and hUCMSCs transplantation group).

Conclusion: The rats with spinal cord injury are treated by low-dose USW therapy in combination with acute hu-
man umbilical cord mesenchymal stem cell transplantation by paracrine, which results in more endogenous
stem cells gathering around the damaged area and differentiating into astrocytes that form a barrier to inhibit
the proliferation of necrotic substances and inflammation, thus promoting the recovery of motor function.
Author's address Shengjing Hospital Rehabilitation Centre, China Medical University, Shenyang, Liaoning Prov-
ince, 110134
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SCI 3d 21 2.240.49 2.2+0.68 2.3+0.23 2.35+0.22
SCI 7d 21 3.240.57 3.75+0.78 4.1+0.67 4.240.57
SCI 14d 21 5.8+£0.93 7.3+1.04 7+1.04 8.6+1.49
SCI 21d 21 7.6£0.88 8.4+0.76 7.4+1.14 10.8+1.46
SCI 28D 21 7.1£0.6 8.840.83 8.4+0.73 10.8+1.46
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