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Abstract

DMSO is an amphipathic molecule with a highly polar domain and two apolar methyl groups, making it soluble in both aqueous and
organic media. It is one of the most common solvents for the in vivo administration of several water-insoluble substances. Despite being
frequently used as a solvent in biological studies and as a vehicle for drug therapy, the side-effects of DMSO (undesirable for these
purposes) are apparent from its utilization in the laboratory (both in vivo and in vitro) and in clinical settings. DMSO is a hydrogen-bound
disrupter, cell-differentiating agent, hydroxy! radical scavenger, intercellular electrical uncoupler, intracellular low-density lipoprotein-
derived cholesterol mobilizing agent, cryoprotectant, solubilizing agent used in sample preparation for electron microscopy, antidote to
the extravasation of vesicant anticancer agents, and topical analgesic. Additionally, it is used in the treatment of brain edema, amyloidosis,
interstitial cystitis, and schizophrenia. Several systemic side-effects from the use of DMSO have been reported, namely nausea, vomiting,
diarrhea, hemolysis, rashes, renal failure, hypertension, bradycardia, heart block, pulmonary edema, cardiac arrest, and bronchospasm.
Looking at the multitude of effects of DMSQ brought to light by these studies, it is easily understood how many researchers working with
DMSO (or studying one of its specific effects) might not be fully aware of the experiences of other groups who are working with it but in a

different context.
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1. Introduction

DMSO [(CHj3),S0] is an amphipathic molecule with a
highly polar domain and two apolar groups, making it
soluble in both aqueous and organic media. Due to these
physico-chemical properties, DMSO is a very efficient
solvent for water-insoluble compounds and is a hydro-
gen-bound disrupter (see Ref. [1], for example). Despite
being known since the nineteenth century (mainly due to its
use in the wood industry), its biologic properties were only
discovered in the 1960s. Since then it has been used for
diverse laboratory and clinical purposes. DMSO is fre-
quently used as a solvent in biological studies and as a
vehicle for drug therapy. However, its side-effects (unde-
sirable for these studies) are often neglected. In this article,
we will try to present a global insight over the molecular,
cellular, pharmacological, and toxicological effects of
DMSO.
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2. Pharmacological applications of DMSO

DMSO has been used in several human therapeutic
situations. In 1978 it received approval by the United
States Food and Drug Administration (FDA) for use in
the treatment of interstitial cystitis, by intravesical instilla-
tion [2]. Its effects do not seem to be related to a detectable
histamine release from mast cells [3]. It has been used
successfully in the treatment of dermatological [4-6],
urinary [7], pulmonary [8], rheumatic and renal [9] man-
ifestations of amyloidosis. Basically through its anti-
inflammatory and reactive oxygen species scavenger
actions, its use has been purposed in several gastrointest-
inal diseases [10-14]. DMSO crosses the blood-brain
barrier [15] and has been effective in the treatment of
traumatic brain edema [16]. It has been also used in the
treatment of musculoskeletal disorders [17], pulmonary
adenocarcinoma [18], rheumatologic diseases [19,20],
chronic prostatitis [21], dermatologic diseases [22-24],
schizophrenia [25], and as a topical analgesic [26]. In
addition, it has been suggested for the treatment of Alz-
heimer’s disease [27]. Some of the reported effects of
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