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A wide range of primary pharmacological actions of dimethyl sulfoxide
(DMSO) has been documented in laboratory studies: membrane penetration, membrane
transport, effects on connective tissue, anti-inflammation, nerve blockade
(analgesia), bacteriostasis, diuresis, enhancement or reduction of the
effectiveness of other drugs, cholinesterase inhibition, nonspecific enhancement
of resistance to Infection, vasodilation, muscle relaxation, antagonism to

latelet aggregation, and influence on serum cholesterol in experimental
ypercholesterolemia. This substance induces differentiation and function of
leukemic and other malignant cells. DMSO also has prophzlactic radioprotective
properties and cryoprotective actions. It protects against ischemic injury.

The pharmacologic actions of dimethyl sulfoxide (DMSO) have stimulated much
research. The purpose of this report is to summarize current concepts in this
area.

When the theoretical basis of DMSO action is described, we can list
literally dozens of primary pharmacologic actions. This relatively brief summary
will touch on only a few: (A) membrane penetration: (B) membrane transport; (C)
effects on connective tissue; (D) anti-inflammation; (E) nerve blockade
(analgesia); (F) bacteriostasis; (G) diuresis; (H) enhancement or reduction of
effectiveness of other drugs; (I) cholinesterase inhibition; (J) nonspecific
enhancement of resistance to infection; (K) vasodilation; (L) muscle relaxation;
(M) enhancement of cell differentiation and function; (N) antagonism to platelet
aggregation; (0) influence on serum cholesterol in  experimental
hypercholesterolemia; (P) radioprotective and cryoprotective actions; (Q)
protection against ischemic injury; and (R) free radical scavenging.

Primary Pharmacological Actions

A. Membrane Penetration

DMSO readily crosses most tissue membranes of lower animals and man.
Employing [35,]DMSO, Kolb et al. (66) evaluated the absorption and the
distribution of DMSO in lower animals and man. Ten minutes after cutaneous
application in the rat, radioactivity was measured in the blood. In man
radioactivity appeared in the blood 5 min after cutaneous application. One hour
after application of DMSO to the skin, radioactivity could be detected in bones.
Denko.(28) and his associates applied 35,-labeled DMSO to the skin of rats.
Within 2 hr a wide range of radiocactivity was distributed in all organs studied.
The highest values occurred in decreasing order in the following soft tissues:
spleen, stomach, lung, vitreous humor, thymus, brain, kidney, sclera, colon,
heart, skeletal muscle, skin, liver, aorta, adrenal, lens of eye, cartilage.
Rammler and Zaffaroni (95) have reviewed the chemical properties of DMSO
and suggested that the rapid movement of this molecule through the skin, a

protein barrier, depends on a reversible configurational change of the protein
occurring when DMSO substitutes for water.

'B. Membrane Transport

Nonionizeéd molecules of low molecular weight are transported through the
skin with DMSO. Substances of high molecular weight such as insulin do not pass
throu%h the skin to any significant extent. Studies in our laboratory have
revealed that a 90% concentration of DMSO is optimal for the passage of morphine
sulfate dissolved in DMSO (91). It would have been expected that 100% would
provide better transport than 90% and the reason for an optimal effect at 90%
DMSO remains unexplained. It is of course well known that 70% alcohol has a
higher phenol:water partition coefficient than 100 % alcohol.






























