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Analgesic Effect of Polysulfide Compound Dimethyl Trisulfide Is Mediated via
TRPA1 Receptors
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Polysulfides were shown to initiate S-sulfhydratioh proteins (1). They were
reported to activate TRPA1 receptors on astrocfgesTRPAL receptors are mostly
expressed in unmyelinated and thinly myelinatedagmtive primary sensory neurons
and contribute to mechanical hyperalgesia. Actiratf these neurons might lead to
neuropeptide release, including somatostatin (SOB§stemic antinociceptive and
anti-inflammatory effects of SOM are mediated by $sceptors (3). The working
hypothesis of this study was that polysulfide dinyéttrisulfide (DMTS) might
activate primary sensory neurons and induces SOlgagse. SOM might elicit
analgesic effect.

C&" influx in TRG neurons of TRPA1 receptor wild-typ&/T) and knockout (KO)
mice was detected by ratiometric @maging with fura-2-AM. SOM release from
isolated tracheae of Wistar rats was measureddigirmmunoassay. Heat injury was
induced in one hind paw of TRPA1 or s#¢T and KO mice by submerging the paw
into 51°C water for 15 s under diethyl ether artaesiti. Mechanical pain threshold of
the hind limbs was then determined by dynamic plaaesthesiometry every 10 min
for 60 min. Baseline measurments were taken bdfea injury. DMTS in saline
containing maximum 5% dimethyl sulfoxide and 1% €&we80 or vehicle was
administered i.p. 30 min before heat challenge. édperimental procedures were
carried out according to the European CommunitiesnCil Directive of 2010/63/EU
and were approved by the Ethics Committee on AniReaslearch, University of Pécs.
Data are expressed as meantSEM. Analysis was petbiby one-way ANOVA
followed by Dunnett's and Bonferroni’'s test or tway ANOVA followed by
Bonferroni's test for SOM release data and mecl#njgain threshold data,
respectively. Values of p<0.05 were regarded asfgignt.

DMTS induced reproducible elevations of fJain TRG neurons of TRPA1 WT
animals. The response was inhibited by TRPAL rexegmtagonist HC-030031 (10
umol/L) and was absent in neurons from TRPA1 KO mi@MTS induced
concentration-dependent SOM release from isoladédracheae with (E$=80+0.1
umol/L, 1.5+0.1 fmol/mg vs. 2.1+0.2 fmol/mg basaldastimulated SOM release at
100 pmol/L DMTS, n=7). SOM release was not affected b§-680031. DMTS in
100 and 500umol/kg doses had analgesic activity in mild heguryrevoked
mechanical hyperalgesia in TRPA1 WT mice (-59.9%4.4s. -37+4.2% and -
19.1+5.1% changes in pain threshold at 50 min mlehged hind paws for 100 and
500 umol/kg DMTS, respectively, n=7-9). DMTS lacked agedic effect in TRPA1
KO animals. DMTS had similar effect in sseceptor WT mice (-59.9+£3.7% vs. -
33.4+4.6% and -22.5+£4.6% at 50 min for 100 and p®@I/kg DMTS, respectively,
n=7-9). The influence of 10@mol/kg DMTS on mechanical pain threshold was



abolished in sgtkKO mice, whereas that of 5Qdmol/kg DMTS was unaffected (-
67.6+3.6% vs. -29.6+5.4% at 30 min, n=5-6).

The present study provides the first data on thecebf polysulfides on neuropeptide
release, as well as on tharvivo analgesic effect and vivo activation of TRPAL by
polysulfides. Analgesic effect of DMTS is mediateih TRPAL receptors. SOM
released from sensory neurons might mediate tliesteat 100umol/kg dose, but
other mechanisms are involved at 5000l/kg.
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