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Background and aims. The effects of estrogens on
pain perception remain quite controversial. Depend-
ing on the animal models, both beneficial and detri-
mental effects of non-selective estrogens have been
reported in the literature. Further, the results of mul-
tiple human clinical trials examining the potential
beneficial effects of estrogens in breast, bone, pelvic
pain have been inconclusive as well. While the under-
lying mechanisms for these discrepancies are not
understood, we believe they are likely to arise from
the lack of selectivity of estrogens for their two cog-
nate receptors, the nuclear hormone receptors ER
alpha and ER beta.

Results and conclusions. Using a proprietary func-
tional cell-based platform technology (R-SAT�:
Receptor Selection and Amplification Technology),
non steroidal ER beta pharmacophores were identi-
fied. They define two classes of small molecule ago-
nists, with low nanomolar affinity for ER beta and
a high degree of selectivity (>100–1000-fold) versus
ER alpha and other nuclear receptors. A prototype
lead molecule, ERb-131, was evaluated in several
pain animal models involving nerve injury or sensiti-
zation. ERb-131 reversed tactile allodynia caused by
spinal nerve ligation (Chung model) and chemical
insults. ERb-131 also alleviated tactile or thermal
hyperalgesia in both acute and chronic inflammation
models (capsaicin, CFA, formalin). Finally, ERb-131
did not influence the pain threshold of normal
healthy animals. Thus, ER beta agonism is a critical
effector in the mediation of broad anti-nociceptive
states.
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Lacosamide is an investigational analgesic with a
novel dual mode of action: enhancement of slow inac-
tivation of voltage-gated sodium channels and modu-
lation of collapsin response mediator protein 2. It is
currently being evaluated in phase III clinical trials
for painful diabetic neuropathy. Since polytherapy is
common in clinical practice the aim of the current
experiment was to investigate, in an animal model,
potential pharmacodynamic interactions between laco-
samide and other clinically used analgesics with differ-
ent modes of action.

In the first experiments minimally effective doses of
lacosamide, the anticonvulsant gabapentin, the opioid
morphine, the antidepressant duloxetine and the gluta-
mate NMDA antagonist memantine were determined
in the formalin test. Rats were pre-treated with either
vehicle or several doses of one of the test drugs, followed
10 min later by intraplantar injection of formalin. The
number of formalin-induced flinchings and the time of
formalin-induced licking served as experimental
parameters.

In the second phase, combinations of minimally
effective doses of lacosamide with that of one other
drug were tested and compared to the effects of
either drug alone. The results suggest pure additive
effects between lacosamide and gabapentin. Weak
synergistic interactions (i.e. stronger analgesic effect
of the combination than the sum of the effects of
each substance alone) were found between lacosa-
mide and memantine. Combinations of lacosamide
with either duloxetine or morphine resulted in syner-
gistic effects.

These results suggest potentially beneficial pharmaco-
dynamic interactions between lacosamide and clinically
used analgesics.
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