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Expression of tumor necrosis factor-alpha and interleukin 1 beta in spinal cord injury rats
undergoing intravenous transplantation of bone marrow mesenchymal stem cells

Dong Feng, Li Jian-hua, Wu Zhao-yang

Abstract

BACKGROUND: Evidence exists that nutrition of bone marrow mesenchymal stem cells plays an important role in the
treatment of spinal cord injury. The interaction between bone marrow mesenchymal stem cells and damaged host nerve
tissue can reduce the expression of inflammatory cytokines which is conductive to injury recovery.

OBJECTIVE: To explore the effect of intravenous transplantation of bone marrow mesenchymal stem cells on the
expression of tumor necrosis factor-a and interleukin 1B after spinal cord injury in rats.

METHODS: The T, paraplegia model of rat spinal cord injury was prepared using modified Allen. The experiment was
divided into control group and transplantation group. The sham operation group with no spinal cord injury was designated.
The transplantation group and sham operation group were given intravenous administration of bone marrow mesenchymal
stem cells, the same concentration of PBS was intravenously injected into the control group.

RESULTS AND CONCLUSION: Expression of tumor necrosis factor-a and interleukin 18 protein in the transplantation
group and control group was higher than that in the sham operation group (P < 0.05). Compared with the control group, the
expression of tumor necrosis factor-a and interleukin 18 protein in the transplantation group was significantly inhibited (P <
0.05). Intravenous transplantation of bone marrow mesenchymal stem cells could reduce the expression of tumor necrosis
factor-a and interleukin 1 in the injured area of spinal cord. Maybe it was one of the mechanisms to change the
microenvironment of the injured area, decrease the secondary spinal cord injury and promote the recovery of motor
function in spinal cord injury rats.

Dong F, Li JH, Wu ZY. Expression of tumor necrosis factor-alpha and interleukin 1 beta in spinal cord injury rats
undergoing intravenous transplantation of bone marrow mesenchymal stem cells intravenous.Zhongguo Zuzhi Gongcheng
Yanjiu. 2012;16(36): 6730-6735.
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Figure 1 Identification of surface antigen of bone marrow
mesenchymal stem cells
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b: After 3 d in control  c: After 7 d in control
group (x100) group (x100)

a: Sham operation
group (x100)

d: After 3 d in transplantation
group (x200)

e: After 7 d in transplantation
group (x200)

Figure 2 Expression of tumor necrosis factor-a in spinal
cord tissue of each group (inverted microscope)
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Table 1 Expression of tumor necrosis factor-a in rat spinal cord
in each group (XS, N=6)

Time after transplantation

= 3d 7d

Gray value

Control group

BMSCs transplantation group
Intrgrated absorbance

Control group

BMSCs transplantation group

164.39+13.52%
198.55+13.70°*

158.61+11.89°
185.76+13.28%

1247.17+104.89° 1 015.02+109.58%
980.21+71.91% 838.63+60.58°

The mean gray scale and integrated absorbance of the sham operation
group were 206.61+17.02 and 726.17+90.29 respectively; °P < 0.05, vs.
3 d in the control group; °P < 0.05, vs. 3 d in the BMSCs transplantation
group; °P < 0.05, vs. sham operation group; 9p < 0.05, vs. control group;
BMSCs: bone marrow mesenchymal stem cells
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b: After 3 d in control  c: After 7 d in control
group (x100) group (x100)

a: Sham operation
group (x100)

d: After 3 d in transplantation group (x200)

e: After 7 d in transplantation group (x200)

Figure 3 Expression of interleukin 1-f in spinal cord in each
group (inverted microscope)
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Table 2 Expression of interleukin 1 in rat spinal cord in each
group (x£s,n=6)

Time after transplantation

(el 3d 7d

Grey value

Control group

BMSCs transplantation group
Integral absorbance

Control group

BMSCs transplantation group

168.75+11.32%
199.10+20.70°

115.21+6.72°
133.43+8.85°

1490.83+117.32° 993.22+116.17%
1358.60£59.57%  742.03+52.57"

The mean gray scale and integrated absorbance of the sham operation
group were 206.61+17.02 and 726.17+90.29 respectively; °P < 0.05, vs.
3 d in the control group; ®p < 0.05, vs. 3 d in the BMSCs transplantation
group; °P < 0.05, vs. sham operation group; 9P < 0.05, vs. control group;
BMSCs: bone marrow mesenchymal stem cells
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