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Herbal Synergy

Review

The Importance of Pharmacological
Synergy in Psychoactive Herbal Medicines

Marcello Spinella, PhD

Abstract

The therapeutic effects of many herbal
medicines have been well established,;
however, definitive mechanisms of action
remain to be elucidated for many psychoactive
herbal medications. Although several
mechanisms have been identified, they are
often insufficient to account for the observed
effects of the plant or its extracts. This review
emphasizes that, in addition to searching for
more potent mechanisms, one must consider
the additive and supra-additive effects of a
plant’s multiple constituents. Synergy may
occur through pharmacokinetic and/or
pharmacodynamic interactions. Examples are
given that illustrate synergistic actions in St.
John’s wort (Hypericum perforatum), kava kava
(Piper methysticum), and valerian (Valeriana
officinalis).

(Altern Med Rev 2002;7(2):130-137)

Introduction

Determining the pharmacol ogical mecha-
nisms of herbal medicines presents certain chal-
lenges distinct from the study of synthetic drugs.
For example, synthetic drugs are studied inisola-
tion; whereas, herbal medicines often contain
multiple active substancesthat act in combination.

A single drug may have several pharma-
cological actions, but it isonly those that occur in
concentrations reached by standard dosesthat are
considered relevant. In many cases, it may be a
single action that is believed to account for its ef-
fects. For example, caffeine has multiple actions,
but only antagonism of adenosine receptors oc-
curs at normally-reached concentrations.! Some
psychoactive herbal medicines have had several
of their chemical constituentsidentified. Although
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aplant may contain the appropriate constituents,
they may be in insufficient amounts to account
for the observed effects. Pharmacological synergy
should also be investigated to explain the actions
of an herbal medicine. Significant interactions may
occur which are not evident when single constitu-
entsare studied inisolation. In other cases, apre-
dominant mechanism may be potentiated by |esser
mechanisms. Thus, some herbal medications may
produce a more favorable response when an ex-
tract is given versus an isolated single constitu-
ent. However, the advantages of single constitu-
ents versus extracts should be considered on a
case-by-case basis.

Mechanisms of Synergy

Two broad types of synergy can be dis-
tinguished, based on the nature of the interaction:
pharmacodynamic or pharmacokinetic. Pharma-
codynamic synergy results from two drugs di-
rected at asimilar receptor target or physiological
system. For example, combinations of alosteric
modifiers at the gamma-aminobutyric acidA
(GABA,) receptor create potent synergistic inter-
actions.>* Pharmacokinetic synergy results from
the processes of drug absorption, distribution,
biotransformation, or elimination. For example,
combined administration of drugswhich compete
for albumin binding will elevate the free drug con-
centrations, and thus potentiate their actions.®
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