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Study on the therapeutic effect of simvastatin by mobilizing the bone marrow-derived stem cells to
the injury site in spinal cord injury rat/HAN Xiaoguang, YANG Ning, CUI Yueyi, et al/Chinese
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[Abstract] Objectives: To study the effect of simvastatin—mediated mobilization of bone marrow—derived stem
cells(BMSCs) on the injured spinal cord and the underlying mechanism. Methods: The transgenic rat GFP—
BMSCs were transplanted into rat through the caudal vein. 24 hours after transplantation, animals were ran-
domly divided into 3 groups: sham group(laminectomy only), vehicle treated group(SCl+vehicle) and simvastatin
treated group (SCl+simvastatin). Spinal cord injury was introduced by modified Allen’s method (10g-4cm) at
T10 level. Simvastatin or vehicle was injected into the subarachnoid space after injury. Hind limb locomotor
recovery(BBB scores and inclined plane test) was used for assessment. At 28 days after injury, animals were
killed and HE was performed to evaluate the area of spinal cavity. Immunohistochemistry for GFP and cell

lineage marker NeuN and GFAP was performed to evaluate simvastatin —mediated mobilization of bone
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marrow—derived cells into injured spinal cord. Western blot was performed to detect the expression of BDNF
and VEGF.

change during the research. While those in simvastatin treated rats showed significant recovery of hind limb

Results: The BBB scores and inclined-plated angles of the sham group did not significanlty

function compared to control rats. HE revealed that simvastatin decreased the cavity of injured spinal cord.
Immunohistochemistry revealed that simvastatin increased the number of GFP—positive cells in injured spinal
cord, indicating that bone marrow—derived cells were mobilized and migrated into injured spinal cord. The
numbers of double positive cells for GFP and NeuN marker or GFAP were more in the simvastatin treated
rats than in the control rats, indicating that these GFP-BMSCs differentiated into the neuro or glial cells. The
expression levels of BDNF and VEGF were higher in the simvastatin treated group. Conclusions: Simvastatin

can mobilize the BMSCs home to the injured spinal cord, which can decrease the spinal cavity, increase the

expression of BDNF and VEGF, and improve the functional recovery of spinal cord injury.
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Figure 1 The morphological observation of GFP-BMSCs
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a Under light microscope,the GFP-BMSCs adherently growth,

the GFP-BMSCs express stable green fluorescence.

Figure 2 HE-stained samples of vehicle and simvastatin-treated spinal cord (A: spinal cord of sham group; B: vehicle—

treated spinal cord; C: simvastatin—treated spinal cord)
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Table 1 The result of BBB score and inclined plane test in 3 groups
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BT AL (A 4l) X2 (B 4H) SIMYAYT AL (C 4) BF AL (A 4l) X BRZH (B 4H) SIMYAYTAL(C 41)
Vehicle group Sham group Simvastatin group Vehicle group Sham  group Simvastatin group
P R 21 21 21 81.0£2.3 81.6+2.8 81.2+4.2
Teoperation
ARJe
After peration 35.1+2.87
1d 21 0+0% 007 81.9+3.1 32.1+2.4%
3d 21 1.5+0.8" 3.8+0.6" 80.8+2.8 34.1£2.37 41.242.19
7d 21 7.6£0.9" 11.7+0.8% 81.7£3.5 40.5+2.87 49.7+2.6%
14d 21 9.8+0.97 13.2+1.312 82.3+3.4 48.9+3.17 59.6+3.202
21d 21 11.8+1.47 15.4+1.692 81.4+3.6 52.1+2.9Y 63.9+2.792
28d 21 12.2+1.5% 15.7+1.20% 82.1+2.9 54.2+3.4% 66.3+2.61
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Figure 3 The immunohistochemistry result of GFP-BMSCs in the injured spinal cord a, b, ¢ Immunohisitochemistry for
GFP in injured spinal cord of sham group d, e, f Immunohisitochemistry for GFP in injured spinal cord of simvastatin—
treated group, the numbers of GFP-positve cells in simvastatin group were much more than that in the sham group g, h,
i Some GFP-positive cells were also positive for NeuN in simvastatin group, a marker for neurons j, k, 1 Some GFP-

postive cells were also positive for GFAP in simvastatin group, a marker for astrocytes
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Table 2 The statistical results of the immunofluorescence
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