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Vasomotor Effects of Dimethyl Sulfoxide on Cat Cerebral

Arteries In Vitro and In Vivo

L.H. Prtrs, M.D.,* A.R. YounG Pu.D.,T J. McCuLLocH, Pu.D. f
AND E. MacKenzig, Pu.D.

SUMMARY We studied the direct vascular effects of dimethyl sulfoxide (DMSO) in isolated middle
cerebral arteries and on pial arteriolar caliber after subarachnoid perivascular microinjection in chlora-
lose-anesthetized cats, and on brain retraction in cats given DMSO intravenouslty. DMSO did not constrict
isolated cerebral arteries at any of the concentrations studied (10~'° to 4 x 10~! M). In middle cerebral
arteries precontracted with potassium, 5-hydroxytryptamine, prostaglandin F, ., or with mechanically
raised tone, DMSO at concentrations of 10~'° to 102 M had no significant effects; at concentrations greater
than 10~? M, DMSO consistently relaxed the arteries, probably because of the hyperosmolarity of the
bathing solution. Microapplication of DMSO (10~¢ to 102 M) around pial arterioles on the cortical surface
did not change arteriolar caliber significantly. Higher concentrations of DMSO (1% ) increased arteriolar
caliber by 56 + 4% (p < 0.001), probably as a consequence of solution hypertonicity. DMSO did not modify
in vivo cerebrovascular responses to alterations in perivascular potassium ion concentrations. Intravenous
administration of DMSO did cause obvious brain shrinkage. These data provide no support for the view
that direct cerebral vascular effects play a major role in the clinical efficacy of DMSO, but are consistent
with the hypothesis that DMSO’s ability to lower intracranial pressure derives from its osmotic effect on
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cerebral issue.

DIMETHYL SULFOXIDE (DMSO) has been report-
ed to reduce morbidity and mortality in some'- 2 but not
other studies** of cerebral infarction, pressure-in-
duced ischemia,® and trauma,® 7 and to lower traumatic
intracranial hypertension and improve cerebral perfu-
sion in humans®® and animals.” '>!" In our current
clinical trial of the effect of DMSO on raised intracran-
ial pressure (ICP) after severe head injury, ICP was
lowered within minutes after intravenous (IV) admin-
istration of DMSO in some patients (unpublished
data). The mechanism of action of DMSO is unknown,
although hypertonicity and direct cerebrovascular ef-
fects are two possible hypotheses. In this study, we
investigated both the direct vasomotor effects of
DMSO on isolated feline middle cerebral arteries in
vitro and alterations resualting from microapplication of
DMSO around individual pial arterioles on the cortical
surface of anesthetized cats.

Materials and Methods
Response to Middle Cerebral Pial Arteries in Vitro

These experiments were conducted using techniques
described previously.'? Six cats were anesthetized with
5% halothane, exsanguinated, and decapitated. The
middle cerebral arteries were dissected and placed in
cold Krebs’-Ringer’s buffer solution (composition in
mM: NaCl, 118; KCl, 4.5; Mg SO,-2H,0, 1.0; KH,
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PO,, 1.0; NaHCO,, 25.0; CaCl,-2H,0, 2.5; glucose,
6.0). Sections of artery 5 to 6 mm long were mounted
on two L-shaped metal holders, one of which was
attached to a force-displacement transducer to allow
the circular tension of the vessel to be measured, and
placed in 50-ml organ bath to which various concentra-
tions of DMSO could be added. The buffer solution
was maintained at 37°C by an outer warming jacket
and at pH 7.39 * 0.01 (mean = SEM) by continuous
aeration with 5% CO,/95% O,. Initially, a 400-dyne
load was placed on the vessel; during a 2-hour accom-
modation period, adjustments were made to maintain
this tension, and the buffer solution was changed every
15 minutes.

After a 15-minute period during which no further
adjustments were needed to maintain the 400-dyne
load, each vessel was tested with prostaglandin F, .,
(PGF, .., 2.5 uM). Vessels that did not constrict were
excluded from further study. To accentuate the vasodi-
latory properties of DMSO, vessel tone was increased
in some experiments by adding PGF, ., (2.5 uM) or
5-hydroxytryptamine (5-HT, 0.3 uM) to the buffer, or
by replacing the NaCl in the Krebs’-Ringer’s solution
with KCI to obtain a potassium concentration of 127
mM.

Log concentration-response curves were obtained
by cumulative addition of DMSO to achieve bath con-
centrations of 107" to 4 x 10~'M (about 7.5 X
107°% to 3% DMSO by volume). DMSO concentra-
tions that produced the half maximal response (EC,,)
were calculated, as were the maximal responses (E, ,,
in dyne), for vessels with mechanically or pharmaco-
logically increased tone.

Vasomotor Response of Pial Arterioles in Vivo

These investigations were performed using a pre-
viously described technique.'’ Thirteen cats of either
sex weighing 2 to 5 kg were anesthetized with an IV

Downloaded from stroke.ahajournals.org by on February 10, 2010


http://stroke.ahajournals.org



http://stroke.ahajournals.org










