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a b s t r a c t

The nature of the pharmacodynamic interactions of drugs is influenced by the drugs' mechanisms of
action. It has been hypothesized that drugs with different mechanisms are likely to interact synergis-
tically, whereas those with similar mechanisms seem to produce additive interactions. In this review, we
describe an extensive investigation of the published literature on drug combinations of anticonvulsants,
the nature of the interaction of which has been evaluated by type I and II isobolographic analyses and
the subthreshold method. The molecular targets of antiepileptic drugs (AEDs) include Naþ and Ca2þ

channels, GABA type-A receptor, and glutamate receptors such as NMDA and AMPA/kainate receptors.
The results of this review indicate that the nature of interactions evaluated by type I isobolographic
analyses but not by the two other methods seems to be consistent with the above hypothesis. Type I
isobolographic analyses may be used not only for evaluating drug combinations but also for predicting
the targets of new drugs.
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1. Introduction

Multiple drug therapy (in which two or more drugs are
administered together) is routinely used in various drug therapies.
The effects of a given drug combination are analyzed in preclinical
studies in various disease models. The pharmacodynamic interac-
tions between two drugs are called synergistic, additive, or
antagonistic when the magnitude of the effects is large, equal, or
small compared to the effects of the individual drugs, respectively
(Chou, 2006). The molecular mechanisms of individual drugs can
be expected to influence the pharmacodynamic interaction of
the drugs.

There are two distinct types of analytical methods for investi-
gating drug interactions. One is the type I isobolographic analysis,
which evaluates combinations of two drugs using the two drugs'
effective doses. The other type of analytical method is comprised
of both the type II isobolographic analysis and the subthreshold
method, both of which evaluate combinations using the effective
dose of a drug with a subthreshold dose of another drug (Greco
et al., 1995). In contrast to these two methods, the type I isobolo-
graphic analysis is thought to be the most robust method to
analyze the nature of the interaction between two drugs in terms
of synergy, additivity, or antagonism (Berenbaum, 1989).

It has been hypothesized that the interaction of two drugs
that have the same mechanisms usually results in an additive
or antagonistic interaction, and that two drugs with different

mechanisms produce a synergistic interaction (Czuczwar and
Borowicz, 2002; Deckers et al., 2000). However, this theory does
not account for the conflicting conclusions obtained by different
modeling methods for exactly the same combinations of drugs. For
instance, when oxcarbazepine (OXC) is combined with conven-
tional antiepileptic drugs (AEDs) (Luszczki and Czuczwar, 2003),
and when pregabalin (PGB) is combined with lamotrigine (LTG),
OXC, or topiramate (TPM) (Luszczki et al., 2010b), the combina-
tional effects identified using a type I isobolographic analysis are
not always comparable to the effects identified using the sub-
threshold method. Moreover, synergistic effects are found more
often by the subthreshold method compared to isobolographic
analyses (Jonker et al., 2007). The inconsistent conclusions seem to
be associated with the different modeling methods.

In this review, we evaluate the published studies on the nature
of interactions of drug combinations which have been analyzed by
a type I or type II isobolographic analysis or the subthreshold
method. We focus on anticonvulsant drugs (whose mechanisms
have been characterized by electrophysiological and biochemical
methods), and on two animal models: the maximal electroshock
seizures (MES) and pentylenetetrazole (PTZ)-induced clonic sei-
zures in mice. We discuss how the analytical methods used to
evaluate drug interactions influence the conclusions regarding the
nature of the interactions, and we suggest the analytical methods
that would be the most appropriate for deducing the mechanisms
of action of drugs.

N. Matsumura, T. Nakaki / European Journal of Pharmacology 741 (2014) 237–246238



Download	English	Version:

https://daneshyari.com/en/article/5827609

Download	Persian	Version:

https://daneshyari.com/article/5827609

Daneshyari.com

https://daneshyari.com/en/article/5827609
https://daneshyari.com/article/5827609
https://daneshyari.com/

