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[Abstract] Objective: To explore the potential value of blood oxygen level dependent (BOLD)
and T,-mapping magnetic resonance imaging in evaluating the functional changes of paraspinal mus-
cles in rats with discogenic low back pain.Methods: Under the guidance of X-ray fluoroscopy, the disco-
genic low back pain model of SD rats (18 rats) was established by injecting 2.5p1. PBS into the nuc-
leus pulposus after puncture of L., 5 and L;; intervertebral discs with 26G needle through lateral poste-
rior approach.18 rats in the normal control (NC) group were normally fed without special treatment.
Behavioral evaluation was performed on 36 rats at the 1™ day,1 week,2 week,1 month after model es-
tablishment respectively,including gait analysis, hot plate test, acetone test and tail suspension test. At
the 1 month after model establishment, 36 rats were scanned with 3.0T MRI, including T,-mapping

and BOLD sequences. T, and R, " values of bilateral paraspinal muscles (multifidus, erector spinae,
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psoas major muscle) at L, s and L:; slices were measured,and the average of 12 ROI was taken.At the
1 month after the model was made,6 rats in the low back pain group and 6 rats in the NC group were
randomly euthanized after MRI scanning,and the bilateral paraspinal muscles at L, ~L; levels of ex-
perimental rats were dissected,and the expression levels of heavy chain protein (MYH) and TNF-a in
paraspinal muscles of the low back pain group and the NC group were evaluated by immunofluores-
cence and Elisa test respectively. The remaining experimental rats repeated the above experiments at 3
months and 6 months after modeling.Results: The behavioral results showed that the gait score in the
low back pain group was higher than that in the NC group,at 6 months after modeling, and the diffe-
rence was statistically significant (Z=—2.345,P =0.019).The time threshold of paw retraction under
hot and cold stimulation decreased significantly from 3 to 6 months after operation (P <C0.05),and the
bending time was significantly higher than that in the NC group at 3 and 6 months after operation (all
P<C0.05).The results of T,-mapping and BOLD showed that compared with the NC group, the T,
value in the low back pain group was significantly lower in 3 and 6 months after operation, and the
R, " value was significantly higher in 6 months after operation (P <{0.05).Immunostaining showed
that compared with the NC group,the MYH1 expression level of paraspinal muscles increased (Z =
—2.882,P=0.004) and the MYH7 expression level decreased in the low back pain group at 6 months
after model establishment (Z=—2.882,P =0.004).The results of ELISA showed that the expression
level of TNF-a of paraspinal muscles in low back pain group was higher than that of NC group at the
one month after modeling, and the difference was statistically significant (r = —10.279, P <0.001).
Conclusion: BOLD and T,-mapping imaging can be used to quantitatively evaluate the microstructural
changes of paraspinal muscles in rats with discogenic low back pain.

[Key words] Discogenic low back pain; Magnetic resonance imaging; Blood oxygen level de-

pendent imaging; T,-mapping; Animal experiment
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