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Expression of MCP-1 in Spinal Dorsal Horn in a Rat Model of Lumbar Disc Herniation
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PhD;

Department of Rehabilitation Medicine, College of Medicine, Yeungnam University; ]Department of Rehabilitation Medicine,
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Purpose: This study evaluates MCP-1 expression in the dorsal horn of a rat model of lumbar disc herniation by an
autograft of the nucleus pulposus to the spinal nerve.

Methods: After a coccygeal nucleus pulposus graft to the left s'h lumbar spinal nerve, proximal to dorsal root ganglion,
mechanical allodynia and thermal hyperalgesia were assessed 1 day before surgery, and 1, 10, 20, 30 days after surgery.
The mRNA of MCP-1 in the dorsal horn was assessed by real time PCR to compare the temporal pattern of neuropathic
pain of the lumbar disc herniation model.

Results: In the ipsilateral side of the lumbar disc herniation models, mechanical allodynia and thermal hyperalgesia
reached a maximum at 10 days after surgery with significant difference from the control group. Pain was also provoked
in the contralateral side of the lumbar disc herniation models with less intensity than the ipsilateral side. The level of
MCP-1 mRNA expression in the dorsal horn reached a peak at 20 days after surgery.

Conclusion: Mechanical allodynia and thermal hyperalgesia was induced by nucleus pulposus in a rat lumbar disc
herniation model, similar to a previously reported peripheral nerve injury model. The level of MCP-1 expression was
higher in the dorsal horn of the ipsilateral and contralateral sides. These results suggest that MCP-1 might play a role
in the maintenance of neuropathic pain.
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Thermal hyperalgesia was determined by measuring hindpaw thermal withdrawal
response using a radiant heat (A). Mechanical allodynia was tested by measuring hindpaw
mechanical withdrawal response using von Frey filaments (B).
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Comparison of thermal hyperalgesia.
Hindpaw withdrawal latencies in response to a radiant
heat of the experimental and sham group. The latency
of experimental group was maximally decreased at 10
days after surgery and increased slowly to 30 days after
surgery. On ipsilateral side of the experimental group,
the latencies of 10 days and 20 days after surgery were
decreased significantly compared to the sham group.
And on contralateral side of the experimental group, the
latency of 10 days after surgery was decreased

significantly compared to the sham group. Iipsi:
ipsilateral, contra: contralateral, d: day(s). *p<0.05,
1 p<0.01
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Comparison of mechanical allodynia.
Hindpaw withdrawal thresholds in response to a von
Frey filament of the experimental and sham group. The
lotency on ipsilateral side of experimental group was
decreased from 1 day after surgery and maximally
decreased at 10 days after surgery and maintained to
30 days after surgery. On ipsilateral side of the
experimental group, the latencies of all days after
surgery were decreased significantly compared to the
sham group. And on confralateral side of the
experimental group, the latencies of 20 days and 30
days after surgery were decreased significantly
compared to the sham group. ipsi: ipsilateral, contra:
contralateral, d: day(s). *p<0.05, Tp<0.01
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MCP-T mRNA expression of in ipsilateral and
contralateral dorsal horn in the experimental group and
sham group. The mRNA was maximally expressed at 20
days after surgery. The mRNA of both side on 20 days
after surgery of experimental group were higher than
sham group significantly, respectively. MCP-1: monocyte
chemoattractant  protein-1, ipsi: ipsilateral, contra:
contralateral, d: day(s). *p<0.05
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Immunohistochemistry of GFAP and MCP-1 in the ipsilateral L5 spinal dorsal and
ventral horn 20 days after graft. MCP-1 immunoreaction was scattered in spinal gray mater
except superficial laminae of dorsal horn (yellow arrow). There was no MCP-1/GFAP positive
astrocyte. But, neurotomy model showed MCP-1/GFAP positive astrocytes in dorsal horn (white
arrow). MCP-1: monocyte chemoatiractant protein-1, GFAP: glial fibrillary acidic protein.
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