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[Abstract] Objectives: To investigate the expression and significance of hypoxia inducible factor—loa(HIF-1c)
and matrix metalloproteinases—2(MMP-2) in rats of chronic compressive spinal cord. Methods: Eighty adult
SD rats were randomly divided into sham surgery group(n=40) and spinal cord compression group(n=40). A CS5
semi—laminectomy was performed in the sham group only, while a water—absorbable polyurethane polymer was
implanted into C6 epidural space in the compression group. The Basso Beattie Bresnahan(BBB) score and so-
matosensory evoked potentials(SEP) were used to evaluate neurological function. The expressions of HIF-la
and MMP-2 in the cervical spinal cords of the sham group and the compression group were detected by im-
munohistochemistry respectively on the 7th, 28th, 42nd and 70th day after chronic spinal cord compressive
injury. The variation of the expression of HIF-la and MMP-2(IOD value) was analyzed by using the inde-
pendent samples ¢—test. The correlation between HIF-loa, MMP-2 and neurological function after spinal cord

compression was analyzed by using correlation analysis of paired samples at different time points. Results: At
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the 7th day, there was no difference of BBB score between the two groups(P>0.05). The latency of SEP was
prolonged and the amplitude decreased. Immunohistochemistry showed that HIF-1la expression significantly de-
creased and MMP-2 expression was significantly increased(P<0.05). BBB score in the compression group had
a significant reduction at the 28th day. Compared with the 7th day, the significantly extended latency and
decreased amplitude were found in SEP at the 28th day (P<0.05).

creased significantly and MMP-2 expression decreased at this time point(P<0.05). At the 42th day, there was

However, the expression of HIF-la in-
no differences in terms of BBB score and SEP between the two groups compared with the 28th day (P>0.05).
HIF-la expression increased and MMP-2 expression decreased(P<0.05). At the 70th day, neurological func-
BBB score in-
creased, the latency of SEP was shorter and the amplitude of SEP increased (P<0.05). HIF-la expression de-

tion in the compression group was significantly improved compared with that at the 28th day.

creased compared with before. The expression of MMP-2 increased, while there was still significantly differ-

ence compared with the sham group (P<0.05). The expression of HIF-la and neurologic function were nega-
tively correlated(r=—0.458, P=0.02); the expression of MMP-2 and neurologic function were positively correlat-
ed (r=0.903, P<0.05).

compressive spinal cord injury. The expression of HIF-1la and MMP-2 is correlated with neurological function

Conclusions:  There is a certain degree of self—repair in rat models of chronic

change after chronic compressive spinal cord injury.
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Table 1 The changes of BBB scores in the rats of two
groups until 70 days

*1 WRASIWAHISKGENES BBB TS
(xts,n=10)
Figure 1 BBB score of sham group and experimental

group at each time point

I i) W2 S o
Time point Sham group Experimental group
A 7d 19.56+0.39 18.54:0.35"

7d after sugery
g = )
T 28d 19.61+0.38 16.30+0.217
28d after sugery
RS 42d .
42d after sugery 19.59+0.73 16.76+0.46
BHLE 70d 19.51+0.57 17.99+0.3512

70d after sugery
745 0 B AL H B P<0.05; @5 R4 28d I L&, P<0.0S
Note: (DCompared with sham group, P<0.05; @compared with

the 28th day of the same group, P<0.05
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Figure 2 The results of SEP at

different time points
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Figure 2 a-e HIF-la immunohistochemical staining f—=j MMP-2 immunohistochemical staining (a, f In control rats,

HIF —1a was weakly expressed in the cytoplasm and extracellular matrix, and MMP -2 was strongly expressed in
cytoplasm and extracellular matrix; b, g The expression of HIF-la was increased both in the cytoplasm and extracellular
matrix, and the expression of MMP-2 was stronger in the cytoplasm, while decreased in the extracellular matrix at the
7th day after spinal cord compression; ¢, h At the 28th day, HIF-la was strongly expressed in cytoplasm and
extracellular matrix, but MMP-2 was weakly expressed in the cytoplasm and extracellular matrix; d, i At the 42nd day,
the expression of HIF-la was stronger both in the cytoplasm and the extracellular matrix, the expression of MMP-2 was
slightly higher than that of the 28th day; e, j The expression of HIF-la in cytoplasm and extracellular matrix was
stronger at 70th day after spinal cord compression, MMP-2 was high expression)( x200)
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Figure 3 The correlation analysis of HIF-1a and MMP-2 expression with BBB score a The expression of HIF-la and

BBB scores was negatively correlated (R*=0.210; r=-0.458,

positively correlated(R?=0.815; r=0.903, P<0.05)
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