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Effect of Dimethylsulfoxide on the Release of [*H]-5-hydroxytryptamine
after Hypoxia from Rat Hippocampal Slices

Kyung Eun Lee

Department of Pharmacology, College of Medicine, Ewha Medical Research Center,
Ewha Womans University

Objective : The present study was aimed to investigate the ability of free radical scavenger
(hydroxyl radical scavenger, dimethyl sulfoxide, DMSO) to change the release of 5-
hydroxytryptamine(5-HT) from the hypoxia-sensitive rat hippocampal slices.

Method : The hippocampus was obtained from the rat brain and sliced 400pm thickness
with the manual chopper. After 30min's preincubation in the normal buffer, the slices were
incubated for 20min in a buffer containing [*H]-5-HT(0.1uM, 74pCi/8ml) for uptake, and
washed. To measure the release of [°H]-5-HT into the buffer, the incubation medium was
drained off and refilled every ten minutes through sequence of 14 tubes. Induction of hypoxia
(gassing it with 95% N,, 5% CO,) was done in 6th and 7th tube, and DMSO was added 10
minutes prior to these manipulations. The radioactivities in each buffer and the tissue were
counted using liquid scintillation counter and the results were expressed as a percentage of the
total radioactivities.

Results : When slices were exposed to hypoxia for 20min, [*H]-5-HT release was decreased
and a rebound release of [*H]-5-HT was observed on the post-hypoxic period. Administration
of DMSO(10mM) increased the spontaneous release of {*H]-5-HT in the control group. And
DMSO also prevented hypoxia-induced decrease of [*H]-5-HT release. But the rebound
release of [*H]-5-HT during post-hypoxic period was not affected by DMSO.

Conclusien : In addition to the hydroxyl radical scavenging effect, DMSO has direct
stimulation effect on the firing of 5-HT neuron.

KEY WORDS : Dimethylsulfoxide - Hypoxia - 5-hydroxytryptamine - Hippocampal slice.
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Fig. 1. Spontaneous release of *H-5-hydroxytryptamine
from the rat hippocampal slices. Each point is
mean=S.E. expressed as percent of total release.

Table 1. Effects of free radical scavengers on the changes of ['H]-5-hydroxytryptamine release induced by 20 min hy-

poxia from the rat hippocampal slices

Tube No Control DMSO* Hypoxia® Hypoxia® with DMSO*
(min)’ (18 (16)° @’
W 0 19.8 + 1.1 19.7 £ 03 195+ 08 21.1£04
2( 10) 172x12 172+ 0.6 16.6 £ 0.7 18.6 = 0.3
3( 20) 146 £ 0.5 16.3+ 0.6 13.94+ 0.6 157+ 04
4( 30) 13.2+ 0.6 15.2 £ 04* 11.4 + 0.6* 142 £ 0.7*
5( 40) 127 + 05 139+ 06 115+ 06 138+ 1.4
6( 50) 11.9£05 13.3+07 125 £05 13.1 £ 0.5
7( 60) 10.7 = 0.5 12.7 + 0.6* 122+ 0.4* 12.8 +1.2*
8( 70) 10.2 £ 0.5 12.1 + 0.5* 119 £ 04* 120+ 09
9( 80) 10.1 06 113+ 04 114+ 05 113+08

10( 90) 9.7 £ 0.4 10.7 £ 0.5 10.9 + 0.5* 11.2+£08

11(100) 9.1+06 104+ 0.6 9.8+ 05 . 112+ 09

Values are mean £5.E. expressed as percent of total release, "Numbers in parentheses are the elapsed time from the start-
ing point(0 min). *Numbers in parentheses are the number of animals. *Hypoxia was induced by changing with the in-
cubation media aerated with 95% N,/5% CO, gas for 20min(tube 3 and 4), *DMSO(dimethyl sulfoxide) was added into
the incubation media(tube 2 to 10). *P<{0.05 compared to control, #P<(0.05 compares to hypoxia(Dunnett method for

multiple contrasts was used)
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Fig. 2. Hypoxia-induced changes of *H-5-hydroxytrypta-
mine release from the rat hippocampal slices.
Hypoxia was induced by changing the incubation
media aerated with 95% N,/5% CO, gas for 20
min. Each point is mean S.E. expressed as percent
of total release. *P<0.05 compared to control
(Dunnet method for multiple contrasts was used).
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Fig. 3. DMSO-induced changes of *H-5-hydroxytrypta-
mine release from the rat hippocampal slices.
DMSO : Dimethyl sulfoxide. Each point is mean+
S.E. expressed as percent of total release. *P<0.05
compared to control{Dunnet method for multiple
contrasts was used).
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Fig. 4. Effect of DMSO on the changes of *H-5-hydroxyt-
ryptamine release induced by hypoxia from the rat
hippocampal slices. *P<0.05 compared to
hypoxia(Dunnet method for multiple contrasts was
used). Other legends are the same as Fig. 3.
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