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The Role of the Peripheral Chemokine, CCL3, in Hyperalgesia following Peripheral
Nerve Injury in the Rat

Joong Woo Leem, Ph.D., Hyun Joo Lee, M.S., Taick Sang Nam, M.D., Ph.D., and Duck Mi Yoon, M.D., Ph.D.*

Department of Physiology, *Department of Anesthesiology and Pain Medicine and Anesthesia & Pain Research
Institute, Yonsei University Medical College, Seoul, Korea

Background: Upregulation of one type of the pro-inflammatory chemokine (CCL2) and its receptor (CCR2)
following peripheral nerve injury contributes to the induction of neuropathic pain, Here, we examined whether
another type of chemokine (CCL3) is involved in neuropathic pain,

Methods: We measured changes in mechanical and thermal sensitivity in the hind paws of naive rats or
rats with an L5 spinal nerve ligation (SNL) after intra-plantar injection of CCL3 or met-RANTES, an antagonist
of the CCL3 receptor, CCR1, We also measured CCL3 levels in the sciatic nerve and the hind paw skin as
well as CCR1 expression in dorsal root ganglion (DRG) cells from the lumbar spinal segments,

Results: Intra-plantar injection of CCL3 into the hind paw of naive rats mimicked L5 SNL-produced hy-
peralgesia, Intra-plantar injection of met-RANTES into the hind paw of rats with L5 SNL attenuated hyperalgesia,
L5 SNL increased CCL3 levels in the sciatic nerve and the hind paw skin on the affected side, The number
of CCR1-positive DRG cells in the lumbar segments was not changed following L5 SNL,

Conclusions: Partial peripheral nerve injury increases local CCL3 levels along the degenerating axons during
Wallerian degeneration, This CCL3 binds to its receptor, CCR1, located on adjacent uninjured afferents,
presumably nociceptors, to induce hyperalgesia in the neuropathic pain state, (Korean J Pain 2008; 21:
187-196)
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Fig. 1. Effects of intraplantar injection of CCL3 on thermal and mechanical sensitivities of the hind paw of the na?ve rat, The CCL3
(8 29 in 30 1| PBS) injection results in a decrease in paw withdrawal latencies to heat stimuli (A), a sign of thermal hyperalgesia, as
well as a decrease in paw withdrawal threshold to mechanical stimuli (B), a sign of mechanical hyperalgesia, Each hyperalgesia was
prevented from occurring when CCL3 receptor antagonist met-RANTES is co-injected with CCL3 (8 ««g CCL3 plus 7.5 «£g met-RANTES
in 30 «| PBS), *P < 0.05 compared with PBS injected hind paws,

B
12 SNL i.pl. 20 4 SNL i.pl.
! —a— L5SNL+metRANTES 184 o
—o— L5SNL+PBS

>

—a— L5SNL+metRANTES
—o— L5SNL+PBS

-
-
1

1 1
I I
S i P i
G : = 16- |
s} 2 :
e \ 24
L 94 1 1] i 1
= 1 s
® 8 1 I © 10 I
5 AW 5 g !
A Y 2 ]l
: 64 | E i
: | = 47 1|
o 54 ! L |
Do 21
4 :I :I T T T T T T T T T 1 0 .I .I T T T T T T T T T 1
%é\'.,\g\'g‘fb N2 1 s o o NV X %e\'.,\g\‘g‘? I A S N
Q‘Q' Q\Q’ QQQJ' Q\Q’
Time after i.pl. injection (hour) Time after i.pl. injection (hour)

Fig. 2, Effects of intraplantar injection of met-RANTES on thermal and mechanical hypersensitivities established after L5 spinal nerve
ligation, L5 spinal nerve ligation results in a decrease in paw withdrawal latencies to heat stimuli (A) as well as a decrease in paw withdrawal
threshold to mechanical stimuli (B). On post-operative day 3, met-RANTES (7.5 .«g met-RANTES in 30 «| PBS) injected into the affected
hind paw leads to a reversal of both decreased paw withdrawal latencies and decreased paw withdrawal thresholds, *2 < 0.05 compared
with PBS-injected hind paws,
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Fig. 3. Changes in CCL3 levels in the sciatic nerve and the paw skin of rats at different times after L5 spinal nerve ligation, Concentrations
of CCLs are measured from a piece of the sciatic nerve (A) or from a part of the sole of the hind paw skin (B), which are distally

placed from the ligature, The CCL3 levels of both the sciatic nerve and the paw skin on the ipsilateral side increase significantly in
groups of post-operative day 1 and 3 as compared with naive rats, Such CCL3 levels return to the baseline on post-operative day
5 and remain so until post-operative day 21, The CCL3 levels of the sciatic nerve and the paw skin on the contralateral side is not
significantly different from those of naive rats, P < 0.05 compared with naive rats,
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Fig. 4. Photomicrographs of
immunohistochemical  staining
of lumbar dorsal root ganglia
after incubation with anti-CCR1,
The majority of CCR1 immuno-
reactive neurons are small- and
medium-sized ones as indicat-
ed by arrowheads, The pro-
portions of CCR1 immuno-re-
active neurons in both L4 and
L5 dorsal root ganglia appear
not to be different between
naive and L5 spinal nerve liga-
tion rats, The same holds true
for such proportions on the ip-
silateral side versus the contra-
lateral side of L5 spinal nerve
ligation rats, Scale bar, 100 «m.
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