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Effect of lipid accumulation after spinal cord injury in autofluorescence intensity of injury site GUO Lei, CHENG Zhi-
Jian ,ZHANG Duo,CHANG Su-e ,and HE Xi-jing. The Second Department of Orthopaedics ,the Second Affiliated Hospital of
Xi’ an Jiaotong University ,Xi’ an 710004, Shaanxi , China
ABSTRACT Objective:To investigate the relationship between lipid accumulation and autofluorescence intensity of injury
site after spinal cord injury (SCI),and explore whether CuSO, can eliminate autofluorescence in the injury site after SCI.
Methods: Thirty-six Wild Type mice at age of 8 to 12 weeks (weight 18 to 24 g) were randomly divided into normal control
group (n=4) and SCI group (n=32). Respectively,8 mice of SCI group were sacrificed randomly at 1 week,2 weeks,4 weeks
and 8 weeks after injury. Frozen sections of spinal cord tissue with injury site at the center were made to observe autofluores-
cence under green channel of fluorescence microscope (Specimens of normal control group were taken from the same segment
of the spinal cord,and fixed with 4% paraformaldehyde solution). Oil Red O staining was applied to visualize the lipid accu-
mulation in the injury site,and correlation between lipid accumulation and autofluorescence intensity was analyzed. Further-
more, sections were incubated with CuSO, buffer to eliminate autofluorescence,and CuSO, concentration and incubation time
was optimized. Results: No obvious autofluorescence or lipid staining was found in normal spinal cord tissue sections. By con-
trast, autofluorescence appeared in the injury site of spinal cord sections, and the intensity increased with passing time after in-
jury. Oil Red O staining showed that lipid accumulated in the injury site with passing time after injury as well ,and the correla-
tion between lipid accumulation and autofluorescence intensity was positive. After incubation with CuSO, buffer, the autofluo-
rescence in the injury site was significantly reduced, especially after optimizing CuSO, concentration and incubation time.
Conclusion; Lipid accumulation may play an important role to determine the autofluorescence intensity of injury site after
SCI, and the autofluorescence intensity can be used as a simple index for evaluating lipid peroxidation damage. Optimized
method of using CuSO, can significantly reduce the autofluorescence in the injury site after SCI, which will be beneficial to the
application of immunofluorescence staining technique in the study of SCI.
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Fig.1 Oil Red O staining of normal spinal cord
tissue section (x100) Fig.2 Oil Red O stain-
ing of the injury site at time points after SCI (x

100) 2a. A mess of lipid with stained red color accumulated in the injury site at 1 week after SCI  2b. The area of Oil Red O staining spots slightly de-
creased at 2 weeks after SCI  2¢. With passing time after injury, the area of Oil Red O staining spots increased again with deeper coloring at 4 weeks after
SCI 2d. The area was biggest at 8 weeks after SCI
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Fig.3 Normal spinal cord sections under fluo-

rescence microscope (x100) Fig.4 Autofluorescence in the injury site at time points after SCI (x100) 4a,4b,4c,4d. Autofluorescence was observed

inside the injury site at 1,2,4,8 weeks after SCI, by contrast, no obvious autofluorescence was found outside the injury site of spinal cord. There was obvi-

94Ty

ous autofluorescence in the injury site at 1 week after SCI. The intensity of autofluorescence was slightly decreased at 2 weeks after SCI, but increased with

passing time after injury from then on,and the autofluorescence was very obvious at 8 weeks after SCI
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Fig.5 Correlation between lipid accumulation and autofluorescence in-

tensity of injury site after SCI
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Fig.6 Sections of spinal cord at time points af-

ter injury under fluorescence microscope after

using conventional CuSO, method (x100) 6a,6b,6¢c,6d. Autofluorescence was greatly reduced after sections were incubated with 10 mM CuSO, buffer

for 10 minutes at 1,2,4,8 weeks after injury Fig.7 Sections of spinal cord at 8 weeks after injury by optimized CuSO, concentration and incubation

time (x100) Almost no autofluorescence could be observed under fluorescence microscope after sections were incubated with 20 mM CuSO, buffer for 20

minutes
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