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TAPENTADOL, A NOVEL CENTRALLY ACTING ANALGESIC:
PRECLINICAL EVIDENCE FOR A DUAL MODE OF ACTION
UNDERLYING ITS BROAD EFFICACY PROFILE

T.M. Tzschentke1 °, J. De Vry1, T. Christoph1, B. Kögel1, K. Schiene1,
H.H. Hennies1, W. Englberger1, U. Jahnel1, T.I.F.H. Cremers2,
E. Friderichs1. 1Preclinical Research and Development, Grünenthal
GmbH, Aachen, Germany, 2Brains-on-Line, Groningen, The Netherlands

Background and Aims: Tapentadol [(−)-(1R,2R)-3-(3-Dimethylamino-1-
ethyl-2-methyl-propyl)-phenol] is a novel analgesic with a dual mode of
action, m opioid receptor (MOR) agonism and noradrenaline (NA) reuptake
inhibition, and a broad analgesic efficacy.
Methods: Tapentadol was tested in a range of in vitro and in vivo
experiments to characterize its dual mode of action.
Results: Tapentadol binds to MOR with a Ki = 0.1 mM, and has an efficacy
of 88% in a [35S]GTPgammaS binding assay, relative to morphine. In
addition, it has a Ki = 0.5mM for synaptosomal NA reuptake inhibition.
The functional relevance of NA reuptake inhibition was supported by in
vivo brain microdialysis studies showing that tapentadol, in contrast to
morphine, produces dose-dependent increases in extracellular levels of
NA in the analgesic dose range (up to 450% at 10mg/kg). A pronounced
noradrenergic contribution to the analgesic efficacy was demonstrated in
a rat neuropathic pain model, where the analgesic effect of tapentadol
(10mg/kg) was strongly antagonized by the a2-NA receptor antagonist
yohimbine (2.15mg/kg), but was only weakly affected by the MOR
antagonist naloxone (0.3mg/kg), whereas the opposite was the case for
morphine (6.81mg/kg). In the mouse writhing model, the analgesic effect
of morphine (0.681mg/kg) was much more susceptible to antagonism by
naloxone (0.001−1mg/kg) than that of an equipotent dose of tapentadol
(3.16mg/kg).
Conclusions: Tapentadol’s dual mode of action is based on MOR agonism
and NA reuptake inhibition. There is clear evidence that both mechanisms
of action contribute to its analgesic effects.
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IN VITRO STUDY FOR THE POSSIBLE NEUROTOXIC
EFFECT OF CLONIDINE IN NEURONAL CELLS FROM RAT
NEUROBLASTOMA CELL LINE

E. Guner1, E.A. Yentur1 °, I. Tuglu2. 1Anaesthesiology Dept, 2Histology
Dept., Celel Bayar University, Manisa, Turkey

In this study, Cells differentiated by 24 hours treatment with 1 mM
dbcAMP, which induces outgrowth of axonal neurites. Cell viability was
measured by MTT and neurite inhibition was calculate by neurotoxicity
screen test.
We treated NB2a neuroblastoma cells with clonidine which were diluted
to 1:1, 1:5 and 1:25 concentration. There was no obvious but slight
toxic effect at all selected time intervals during culture period. In the
presence of any concentration of clonidine, toxic effect did not significantly
inhibite the outgrowth of neurites from differentiating NB2a neuroblastoma
cells. However, there was dose dependent cell death according to MTT
measurements and neurite inhibition according to neurotoxicity screen
test measurements before and after differentiation of the cells in culture.
Moreover, high density cultures were more protective this slight but not
significant toxic effect.
In this study, we used neurotoxicity screen test to understand the neurotoxic
effect of clonidine without any complication of in vivo condition. The
slight effect of neurotoxicity may originate from preservation agents
in the drug even clonidine may show neuroptotective effect for them.
Investigating the toxic effects on the neurons that are deprived from the
protection of their environment in vivo conditions by using this method,
can be important to show both the acute and late effects. As the result of
this study, the administration of new compounds to neuron life must be
supported by data of neurotoxicity screen test and the lack of neurotoxicity
must have been previously checked before clinical administration.
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HYPERTENSIVE MONOARTHRITIC RATS EXHIBIT LOWER
INFLAMMATION AND HYPERALGESIA THAN THEIR
NORMOTENSIVE CONTROLS

D. Pinho1, M. Morato1,3, J. Marques-Lopes1, T. Sousa1, I. Tavares2,
A. Albino-Teixeira1 °. 1Institute of Pharmacology and Therapeutics,
2Institute of Histology and Embryology, Faculty of Medicine & IBMC,
Porto, 3Pharmacology Department, Faculty of Pharmacy, Porto, Portugal

Background/aims: Hypertension is associated with decreased responses
to acute pain. Although chronic pain is highly prevalent in hypertensive
humans, it remains to be evaluated whether hypertension-induced hypoal-
gesia also occurs in that pain condition. Here we evaluated this issue, using
a chronic inflammatory pain model (monoarthritis) in and 1,3-dipropyl-
8-disulfophenylxanthine (DPSPX)-induced and spontaneous hypertension
(SHR).
Methods: Complete Freund’s adjuvant (CFA) was injected in left tibio-
tarsal joint of male Wistar rats infused for 7 days with DPSPX or
saline, and SHR or Wistar-Kyoto controls. Before CFA injection, and on
days 2, 4, 7, 10, and 14, von Frey thresholds and ankle-bend responses
were determined and the progression of monoarthritis was evaluated by
measuring joint diameter and inflammation score. On day 16, anaesthetised
animals were subjected to noxious mechanical stimulation of the ipsilateral
hindlimb skin and spinal dorsal horn Fos-expression was quantified.
Results: Before CFA injection, all hypertensive rats exhibited higher
von Frey thresholds than normotensives. On day 2, von Frey thresholds
decreased in all groups, and ankle-bend and inflammation scores were
maximal. From day 7 onwards, ankle-bend and inflammation scores, and
joint diameter of hypertensives started to decrease, while inflammation
continued to increase in normotensives. Von Frey thresholds remained
consistently lower in normotensives. Fos-expression was lower in deep
dorsal horn laminae of hypertensives.
Conclusions: During chronic inflammatory pain, hypertensives exhibit
lower hyperalgesia and decreased activation of deep dorsal horn neurones.
It is important to ascertain if that lower hyperalgesia is due to the lower
inflammation observed.
POCTI/NSE/45409/2002 and POCTI/NSE/38952/2001 of FCT/FEDER.
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THALAMOCORTICAL PAIN PROCESSING IN FREELY
BEHAVING RATS: A STUDY BASED ON CHRONIC
EXTRACELLULAR MULTICHANNEL RECORDINGS

H. Cardoso-Cruz1 °, D. Lima1,3, V. Galhardo1,2. 1Morphophysiology
of the Somatosensory System Dept., Institute for Molecular and Cell
Biology, University of Porto 2Institute of Histology and Embryology,
Faculty of Medicine, University of Porto, 3Laboratory of Molecular and
Cell Biology, Faculty of Medicine, University of Porto, Portugal

Thalamocortical (TC) loop between VPL nuclei and SI cortex of the rat
somatosensory system has been proposed to be involved in the sensory-
discriminative processing of pain. This study aims at the description of TC
neuronal dynamics during pain processing induced by peripheral formalin
injection. Eleven male Sprague-Dawley rats were used in this study.
Chronic implantation of matrices of 4x2 isonel-tungsten microelectrodes
was used to record multi-neuron activity and local-field-potentials (LFPs).
We have recorded 179 neurons (84-VPL, 95-SI). During experiments, ani-
mals were awake and allowed to move freely in a recording chamber. One
hour after the beginning of recording a subcutaneous injection of formalin
was done in the dorsal surface of the contra- or ipsilateral hindpaw and


