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Degenerative Changes of the Rat Dorsal Root Ganglion (DRG)
Cells Following a Tight Spinal Nerve Ligation
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ABSTRACT

This study aim to disclose a possible mechanism for the neuronal cell death induced by peripheral nerve injury following

a spinal nerve ligation (SNL) as a neuropathic pain model. Male Sprague-Dawley rats (270~290 g) were used for this

study. Pain threshold was evaluated for their response to mechanical (von Frey hairs) stimuli 1, 3, and 7 days after a tight

ligation of L5 ventral ramus.

In control group, the small ganglion cells were strongly stained with routine toluidine blue (TB), whereas the large gang-

lion cells showed a little bit weak stainity. Each large ganglion cell is surrounded by perineuronal satellite cells.

In experimental groups, small ganglion cells showing apparent degenerative changes increased on 1 day, and showed a

peak in degenerative cell number at 3 days group, and decreased gradually at 7 days group. We also found a small number

of large-sized ganglion cells showing mild degenerative changes. However their satellite cells ware relatively intact with

no typical findings throughout this experiment. Under the electron microscope, small ganglion cells showed various stage

and typical features of the dark degeneration including mitochondrial swelling.
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A, & A5 5F 344 dellA EdEoh(Dykes, 1983;
Besson, 1999; Zimmermann, 2001).
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7} #sie) ejsdont: oF FEe H444
AR W EXEe A AHSAEAE -sustance P
(Mapp et al., 1993; Furst, 1999), glutamate (Sluka et al., 1993),
NMDA receptors (Ren & Dubner, 1993), opioid receptors (Goff
et al., 1998), NGF (Lee et al., 1998) 5-2] ¥H3}r} 2o
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zo] Be 7+, &) el 2-9}¢] (prone position) 2 $]X]
AR BE 4uS e 24T 99 dse)
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Fig. 1. Schematic drawing of surgi-
cal approach for rat spinal nerve liga-
tion (SNL). Left sciatic nerve is ex-
posed and a single silk ligature is tied
tightly the nerve. The rat dorsal root
ganglion consists of small, medium-
sized, and large ganglion cells (DRG)
with surrounding satellite cells (Sc).
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Fig. 2. Increased number of small ganglion cells showing typical dark
degenerative changes at 3 days after SNL. The degenerative cells per
unit area (1 cm?) is countered under X 200 in magnification.

ekAlo) 9} (data not shown).
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Fig. 3. Light micrographs taken from rat L5 spinal ganglion at the control (A) and 1 day groups (B). Ganglion cells vary in size from 15 to 100
um. In general, these cells fall into two size groups, that is, the small ganglion cells (asterisks) are strongly stained with TB, whereas the large gan-
glion cells (L) show weak positive staining. Arrowheads indicate the satellite cells surrounding the large ganglion cells. Scale bars in A & B indi-

cate 100 um & 50 pwm, respectively.
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Fig. 4. Electron micrographs (B, C, D) taken from the rat ganglion cells at 7 days after the SNL. Ganglion cells show various stage and typical
features of the dark neurodegeneration in the perikarya. Panel A is taken from an epon-embedded section and stained with toluidine blue (TB).
Ganglion cells showing different stages (1, 2, 3) of dark degeneration are simultaneously found. Scale bars in Fig. A & B-D indicate 50 pm and

10 um, respectively.
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