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Effects of human amnion-derived mesenchymal stem cells transplantation on the expression of NGF
mRNA, BDNF mRNA, Nogo-A mRNA in rats after spinal cord injury/YU Huangfei, MA Jingjing,
FANG Ning, et al/Chinese Journal of Spine and Spinal Cord, 2013, 23(10): 924-929

[Abstract] Objectives: To observe the effects of human amniotic mesenchymal stem cellsthAMSCs) transplan-
tation on the expression of nerve growth factor (NGF), brain—derived neurotrophic factor (BDNF) and axonal
growth inhibitor(Nogo—A) mRNA in rats after spinal cord injury. Methods: Twenty—four adult female SD rats
were randomly divided into transplantation group and control group. Transected spinal cord injury(SCI) model
in rats was eslablished. Isolation, culture and identification of hAMSCs in vitro were performed, and 10pwg/ml
DAPI was used to label cultured hAMSCs. About 3x10° hAMSCs absorbed by a microsyringe were transplant-
ed into the head and tail end lesions immediately after establishing of animal model, the control group was
injected by equal volume of PBS. The survival hAMSCs in the injured spinal cord were observed by fluores-
cence microscope at 3, 7 days post—operation. Meanwhile, the expression of NGF mRNA, BDNF mRNA and
Nogo—A mRNA in the injured spinal cord was detected by RT-PCR. Results: The grafting hAMSCs were ob-
served in the host spinal cord tissue at 3d and 7d post operation. RT-PCR results showed the expression of
NGF mRNA in transplantation group was significantly higher than that in control group(P<0.05, P<0.01) re-
gardless of timepoint, and the expression of Nogo—A mRNA was lower than that in the control group(P<0.05).
However, compared with the control group, the expression of BDNF mRNA at 3d after operation showed no
significant difference (P>0.05), but at 7d after operation, the expression of BDNF mRNA in transplantation
group was remarkably higher than that of control group(P<0.05). Conclusions: The transplantation of hAMSCs
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can regulate the expression of neurotrophic factors in injured spinal cord tissue, which may contribute to the

improvement of neurological function of rats after SCI.

[Key words] Spinal cord injury; Transplantation; Human amnion—derived mesenchymal stem cell; Neurotroph-

ic factor; Rats
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Figure 1 Morphology of primary cultured hAMSCs were spindle or triangle-like cells, which were presented as radiated
growth observed by inverted phase contrast microscope( x100) Figure 2 In primary cultured hAMSCs, flow cytometry
analysis results showed that the expression level of CD73, CD44, CD90 and CD105 were 93.89%, 97.53%, 99.43% and
72.15% respectively, but another cell surface markers such as CD14, CD19, CD34, CD45, and HLA-DR were absent
Figure 3 As showed by fluorescence microscopy( x100) a There were more DAPI positive cells survived in the trau-
matized spinal cord at 3d after hAMSCs transplantation, which displayed bright blue fluorescence b There were still
some DAPI positive cells existed at 7d after hAMSCs transplantation
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1 BFHEBRGARARAELRERES NGF mRNA .BDNF mRNA % Nogo-A mRNA K FKix
Table 1 Expression of NGF mRNA, BDNF mRNA and Nogo—A mRNA at different time points after hAMSCs

transplantation in spinal card injured rats

ARJG 3d 9 mRNA ik
mRNA expression level in 3d(Ct value)

ARJF 7d 9 mRNA ik
mRNA expression level in 7d(Ct value)

NGF BDNF Nogo-A B-actin NGF BDNF Nogo-A B-actin
hAMSCs# 4t 21 N ) -~ _ )
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group
PBSXI A 23.80:029 29.06£1.20 20.55:034  17.14+0.38 2528+1.11 2852090 19.52+121  18.000.33

Control group

T AL P A S N R R B R SR A A AT, (D5 X IR #E P<0.05; @45 %) I 4] H 4% P<0.01

Note: The changes of each gene expression in two groups were calculated with the formulae as previously shown. (DCompared with

control group, P<0.05; @Compared with control group, P<0.01
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