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Background: Discogenic pain can develop into chronic low back pain that is very difficult to treat effectively, because
the pathogenesis of the disease still remains controversial. To clarify the pathogenesis, numerous animal models of interverte-
bral disc degeneration have been proposed in the literature, each with attendant advantages and disadvantages. The aim of
this study was to determine the most efficacious method and dose of complete Freund’s adjuvant (CFA) injection into inter-
vertebral disc to develop a discogenic pain in a rat. Methods: CFA was injected into the L5-L6 or L4-L5 disc of male
Sprague-Dawley rats in various conditions including a dose of CFA (10, 20, or 50 uL), drilling, injection site sealing using
cyanoacrylate, and injection velocity. Sham animals were subjected to the same procedure, except for the CFA injection.
Mechanical and heat allodynia were serially measured at both hindpaws until 8 weeks post-operatively. Serial MRI analyses
were performed to observe degenerative changes of the discs. In addition, CGRP & Substance P-immunoreactivities (ir) in
the superficial dorsal horn were evaluated at 4 weeks using immunohistochemistry. Results: Each condition provoked various
problems such as development of hindpaw paralysis, CFA leakage, and no pain development. Mid-sagittal T2 MRI revealed
no significant degenerative changes in the CFA injected disc. The CGRP-ir of the bilateral superficial dorsal horns at the
level of L5-L6 was significantly increased in the CFA group. Conclusions: A total of 10 uL CFA injection into L5-L6 disc
for a period of 10 minutes using a 26-gauge needle without drilling was the most efficacious way to develop discogenic

pain animal model.
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Figure 2. The density of CGRP at spinal cord dorsal horn in CFA injected rats (A) is significantly higher
compared to the one at sham operated rat spinal cord (B), while substance P does not show difference. The
bar graph shows significant difference between the CFA injected rats and the sham operated rats (C). *means
that the bars have significant difference with p<0.05.
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