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Abstract
Liþis the most e ective drug used to treat bipolar disorder; however, its

exact mechanism of action has yet to be elucidated. Onehypothesis is that Liþcompetes with Mg2þfor the Mg2þbinding sites on guanine-nucleotide binding
proteins (G-proteins). Using7Li T1relaxation measurements and fluorescence spectroscopy with the Mg2þfluorophore furaptra, we

detected Li
þ/Mg2þcom-petition in three preparations: the purified G-protein transducin (Gt), stripped rod outer segment

membranes (SROS), and SROSwith purified Gt reattached (ROS-T). When purified ROS-T, SROS or transducin
were titrated with Li

þin the presence of
fixedamounts of Mg2þ, the apparent Liþbinding constant decreased due to Liþ/Mg2þcompetition. Whereas for

SROS the competitionmechanism was monophasic, for Gt, the competition was biphasic, suggesting that in Gt, L
i

þ/Mg2þcompetition
occurred withdi erent a nities for Mg2þin two types of Mg2þbinding sites. Moreover, as [Liþ] increased, the fluorescence

excitation spectra ofboth ROS-T and Gtwere blue shifted, indicating an increase in free [Mg2þ] compatible with Liþdisplacement of Mg2þfrom two lowa nity Mg2þbinding sites of Gt. Gt release from ROS-T membrane was also inhibited by
Li

þ addition. In summary,
we foundevidence of Liþ/Mg2þcompetition in Gt-containing preparations.Ó 2004 Elsevier Inc. All rights reserved.

Keywords: Transducin; G-proteins; Lithium; Magnesium; Ionic competition

1. Introduction
For 50 years, Liþ has been the most e ective treat-ment for bipolar disorder, despite the fact that its

G-proteins are membrane-
bound proteins, whichplay a vital role in cellular

communication [4,5]. Theyfunction as molecular switches by
relaying extracellularsignals to specific intracellular
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pharmacological mechanism of action remains un-known. Several hypotheses for its mechanism of actionhave been advanced [1–3]. One main branch of the re-search into the Liþmechanism of action has focused onthe e ect of Liþ on guanine-nucleotide binding (G)proteins.

e ectors [4,5]. Thus, G-proteins a ect the way cells
interact with their environ-ment, which is critical to the
overall health and viabilityof an organism.Some studies have provided

evidence for the presenceof hyperfunctional G-proteins or
for abnormal amountsof G-proteins in the membranes

of bipolar patientsrelative to those present in
normal individuals [6,7].Another study found that
therapeutic concentrations ofLiþinhibited the activities of Giand Gs(two G-

proteinsthat inhibit and stimulate,
respectively), the enzyme

*Corresponding author. Tel.: +1-773-508-3091/3149; fax: +1-773-508-3086.E-mail address: dfreita@luc.edu (D.M. de Freitas).
0162-0134/$ - see front matter 2004 Elsevier Inc. All rights reserved.Ódoi:10.1016/j.jinorgbio.2003.12.023
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