
The first aim was to investigate changes in analgesic efficacy of several analgesics in combination with
selected drugs affecting nervous system after systemic administration. The second aim was to ascertain
changes of levels of pain mediators in vivo in supraspinal brain structures (in periaqueductal gray
matter, central amygdala, striatum) in pain and under the drug influence. 
The analgesic efficacy of combinations of analgesics with neurotropic drugs was investigated in the
writhing test in mice. Interactions between analgesics and neurotropic drugs were evaluated by the
isobolographic analysis, which enables to distinguish the supra-additive (synergistic) interactions from
solely additive and sub-additive ones. A possible negative effect of neurotropic drugs on motor functions
was determined in the rota-rod test in mice. Changes of levels of pain mediators in the brain during pain
and under the drug influence in rats were measured by microdialysis in vivo coupled with a high
performance liquid chromatography. A model of inflammatory pain induced by intraplantar injection of
carrageenan and a model of neuropathic pain produced by a spared sciatic nerve injury model were used
in rats. We evaluated pain in plantar and von Frey filament test. 
Our microdialysis experiments revealed that inflammatory pain induced by intraplantar injection of
carrageenan is associated with an increase of glycine levels in periaqueductal gray matter and that
paracetamol decreases such an increase. Intrathecal application of mGlu8 receptor agonist
(S)-3,4-DCPG into the central amygdala reduced the thermal hyperalgesia in the plantar test in rats
suffering from inflammatory pain and increased glutamate and serotonine levels and decreased GABA
levels in the central amygdala. Administration of (S)-3,4-DCPG into the striatum caused glutamate
levels increase, while the mGlu7 receptor agonist, AMN082, has no effect on striatal glutamate levels.
Administration of (S)-3,4-DCPG or AMN082 increased the striatal GABA levels. Local administration
of (S)-3,4-DCPG into the striatal region caused antinociception, while local administration of AMN082
into the striatum caused hyperalgesia. 
The present findings of analgesic synergy in combinations of rilmenidin with paracetamol and
gabapentin with diclofenac could be utilized in pain treatment after an additional confirmation.


