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REGULATION OF GABAERGIC ACTIVITY IN THE DORSAL
HORN AFTER PERIPHERAL NERVE INJURY AND THE
EFFECTS OF SPINAL CORD STIMULATION

C. Ultenius °, B.A. Meyerson, B. Linderoth. Department of Clinical
Neuroscience, Karolinska Institutet, Stockholm, Sweden

There is much evidence that the mechanism behind development of patho-
logical pain following peripheral nerve injury is linked to a disturbance of
the GABAergic activity in the dorsal horns (DHs). Whether this loss of
inhibition is due to a disappearance of GABAergic interneurons or more
to down-regulation of the GABA synthesis is presently unclear.
Neuropathic pain may effectively be relieved by electric spinal cord
stimulation (SCS) but so far the mechanisms mediating this effect are still
poorly understood. Earlier studies have shown that SCS induces release of
GABA in the DH, suggesting it to be important for suppression of tactile
hypersensitivity, observed in rats after peripheral nerve injury. In this study
we investigated changes concerning glutamatic acid decarboxylase (GAD),
in allodynic and non-allodynic rats. Subsequently, also the effect of SCS
on GAD expression was analysed.
Our findings suggest that down-regulation of GAD is related to the
presence of allodynia and not to the nerve injury per se. Preliminary
results also show that allodynic rats responding to SCS with an increased
withdrawal threshold to von Frey filaments appear to have an increased
immunoreactivity of GAD as compared with non-responders. Our hypoth-
esis is that the loss of inhibitory transmission in the spinal cord following
peripheral nerve injury may in part be due to a down-regulation of the
GAD enzyme and GABA synthesis rather than death of these interneurons.
SCS appears to counteract processes that lead to a reduced inhibitory
activity and to re-establish “near normal” conditions.
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NEUROPATHIC PAIN IN RAT PUPS

S. Vaculin °, M. Franek, R. Rokyta. Dpt. of Physiology, Charles
University, 3rd Faculty of Medicine, Prague, Czech Republic

Development of neuropathic pain was studied in two animal models of
chronic pain. Modified chronic constriction injury (CCI) was applied to
rat pups on postnatal day 22. Two loose ligations of the right sciatic nerve
evoked significant difference in pain thresholds when measured 10 days
later. On the contrary, unilateral dorsal rhizotomy (DR) of C5 – Th1 roots
at cervicothoracical level on postnatal day 22 did not evoke any behavioral
changes in rat pups, although DR performed on postnatal day 35 or later
evoked self-mutilation. Since complete deafferentation of the ispilateral
limb is induced between the first and second order neuron in the DR
model, formation of neuroma and subsequent abnormal firing is avoided.
The previous study suggested that rhizotomy alone might cause injury
discharge responsible for central hyperexcitability and behavioral changes
implicating development of chronic pain. On the other hand, the injured
part of the nerve is believed to produce abnormal afferent activity that
might be correlated to chronic pain in CCI model. NMDA receptors mature
around the 30th postnatal day in rat pups and their involvement in chronic
pain is generally accepted. The presented results are in good agreement
with hypothesis on a key role of NMDA receptors. Whilst rhizotomy has
to be performed after the maturation of NMDA receptors in order to evoke
chronic pain, in CCI model the lasting abnormal activity of injured nerve
might have evoked chronic pain as NMDA receptors had matured.
Supported by GACR 305−06–1188, CNS 1M0517, RG MSM0021620816.

225
TWO ARTHRITIS MODELS IN THE GUINEA PIG AND RAT:
EVALUATION OF PAIN BEHAVIOR AND BONE DESTRUCTION

H. Vermeirsch °, R. Biermans, T.F. Meert. CNS-Pain&Neurology,
J&JPRD, Beerse, Belgium

The primary aim of the study was to describe and correlate pain behavior
and changes in bone morphology in 2 arthritis models. Arthritis was

induced by an injection into the left knee joint of rats or guinea pigs
of either complete Freund’s adjuvans (CFA) or iodoacetate solution to
obtain pain models for rheumatoid arthritis and osteoarthritis, respectively.
After induction of arthritis, animals were behaviorally followed during a
period of 12 days after CFA treatment and at least 19 days after iodoac-
etate treatment. During the observation periods increasing pain behavior
was observed in these animals, characterized by decreased mechanical
thresholds obtained with an automatic von Frey system, a decrease in
weight bearing on the affected limb measured in a balance box, and
additionally in rats decreased limb use during forced ambulation on a
rotarod. After euthanasia m-computed tomography scans of the arthritic
knee were evaluated for bone destruction. Scans were taken using a
medium resolution (17.75mm pixel size) X-ray mCT-system for small
animal imaging (Skyscan 1076®). After reconstruction using standardized
parameters and thresholds, bone parameter analysis was performed on a
1.5mm and 5mm long bone segment, respectively, situated immediately
distal from the tibial plateau. Different highly significant correlations were
obtained between pain behavior and changes in bone parameters indicating
bone loss, fragmentation and decrease of connectivity of bone structures.
Detailed description of these morphological changes better characterizes
the arthritis models and might add to the knowledge on the working
mechanisms of analgesic compounds influencing bone development.
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NEURONAL MECHANISMS AND PHARMACOLOGICAL
MODULATION OF INFLAMMATION IN THE MONOSODIUM
IODOACETATE-INDUCED MODEL OF OSTEOARTHRITIS PAIN

J.L. Vonsy°, D.J. Green, A.H. Dickenson. Department of Pharmacology,
University College London, London, UK

Objectives: Osteoarthritis (OA), the most common degenerative joint
disease, is associated with chronic debilitating joint pain. In a model of
OA pain using monosodium iodoacetate (MIA), a glycolysis inhibitor, we
studied the behavioural changes following ablation of superficial spinal
cord NK1-expressing neurones. We also assessed the role of inflammation
on the induction of the model with methylprednisolone, a glucocorticos-
teroid, and etanercept, a TNF-alpha antagonist.
Materials and methods: Adult male Sprague-Dawley rats received a
single intraarticular (i.a.) injection of MIA (2mg/25microl 0.9% saline)
into the right knee joint. Mechanical and thermal sensitivity as well as
ambulatory-evoked pain scores (AEPS) were monitored using von Frey
hairs, acetone and a rotarod, respectively.
Single intrathecal injections of the neurotoxin saporin conjugated with
substance P (SAP-SP) were performed 2 weeks prior to OA induction.
SAP alone was used as control.
Methylprednisolone (0.5mg/animal, i.a.) was mixed with MIA; etanercept
(0.5mg/kg, s.c.) was administered on alternate days either during the first
or the second week following MIA injection.
Results: SP-SAP-treated rats showed slightly less mechanical hypersensi-
tivity and AEPS.
Methylprednisolone induced an immediate reduction of all pain parame-
ters, while etanercept only had an early short-lasting effect on mechanical
sensitivity.
Conclusions: Spinal NK1-expressing neurones play a moderate role in this
model, whilst having dramatic effects in neuropathic models, certainly
due to the complexity of OA pain and the important role of peripheral
sensitization of primary afferents.
The use of methylprednisolone and etanercept emphasize the role of
inflammation during the first week of OA, suggesting other mechanisms
for later stages.


