Tiagabine - GABA transporter type 1 inhibitor attenuates tactile allodynia in oxaliplatin- and streptozotocin-
induced neuropathic pain without impairing cognition
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INTRODUCTION RESULTS

GABA is involved in pain control. In this study using mouse models of neuropathic pain we showed that D I A B ETI C N E U RO P ATHY

Gamma-aminobutyric acid (G AB A) is the main inhibitory neurotransmitter tiagabine, the inhibitor of GABA reuptake from the synaptic cleft, attenuates tactile allodynia and heat
: : : - . hyperalgesia in diabetic mice and has antiallodynic properties in chemotherapy-induced neuropathic pain : : : : : —
in the mammalian central nervous system. GABAergic neurotransmission model. Tiagabine does not impair learning or motor functions in neuropathic mice. F ot e et In diabetic mice tiagabine significantly and
. . . . . . von Frey test O
regulates numerous physiological functions, including seizure threshold, 0 " L ap — (:i’sg'de endhentl attenuated té:ictlle
: : : : : : g  @pens L pody allodynia in the von Frey test and was

mood and muscle tension. GABA is also involved in the modulation of pain BEHAVIORAL TESTING PROTOCOLS s . @Ess b S U T QRS

. S 2 . S I B e antinociceptive in the hot plate test.
and it has been shown that chronic pain may result from a decreased GABA T wl | wfl] Do 2 * o || Fig. 1 Antiallodynic (12) and antihyperalgesic (1b) properties of tiagabine in

. . E P z, postans STZ-induced diabetic neuropathic pain in mice. Results are shown as mean

concentration in the central nervous system. Several ways to restore a DIABETIC NEUROPATHY £ ( 2 a0 e St s (o et sliom [ iy

. . . . . . . o % €St) and latency time to pain re'ac 10N ot plate .es.: atistical analysis: one-
physiological GABA level are being used nowadays, and the inhibition of T TR Ty LML way ANOVA,fllowed by Tukey's post hoc est Significance #4 p<0.001 (v
GABA uptake is one of mainstreams in this area. Although many GABA - LN velue mmeuropathic mice). L P prene
ti‘ansp.ort 1nh1b1toi‘s (.GA'IF .1nh1b1tors) hz.we been filscov.er.ed, so far, onl.y Induction of diabetes: STZ 200 mg/kg (a single i.p. injection) ~
tiagabine, a selective inhibitor of GAT1 isoform with affinity of 13 nM, is
used in clinic as an antiepileptic drug for the treatment of partial seizures. NEUROPATHY
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Fig. 2 Antiallodynic (2a) and antihyperalgesic (2b) properties of tiagabine in
110 oxaliplatin-induced neuropathic pain in mice. Results are shown as mean paw
S e 720 40 8o 20 40 someka || Withdrawal threshold in response to mechanical stimulation (von Frey test) or

venicte Tage latency time to pain reaction (cold plate test). Statistical analysis: one-way ANOVA,
followed by Tukey’s post hoc test. Significance: ### p<0.001 (vs. vehicle-treated
group); ** p<0.01, *** p<0.001 (vs. pre-drug value in neuropathic mice).

antihyperalgesic properties of tiagabine in two mouse models of
neuropathic pain, i.e, a model of streptozotocin (STZ)-induced painful
diabetic neuropathy, and chemotherapy-induced peripheral neuropathy
caused by oxaliplatin. Preliminary safety pharmacology studies of tiagabine
in neuropathic animals were also conducted using locomotor activity, Pain tests

rotarod and passive avoidance tests. Von Frey test (tactile allodynia) Hot plate test (thermal hyperalgesia: 56 °C) SA P HA R MA CO L O GY ST U D I ES

Diabetic mice: blood glucose level > 300 mg/dl

MATERIALS AND METHODS
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Safety pharmacology studies in diabetic mice

C H E M I CA L S Locomotor activity test Motor coordination (rotarod test) (;ssgi?flengv%r;ganr:g:l‘czg}l’()

Tiagabine hydrochloride (Sigma Aldrich Poland) at doses (2-8 mg/kg) was
dissolved in 0.9% saline and injected intraperitoneally to neuropathic (STZ- DIICHICHP OIS
or oxaliplatin-treated) mice 60 min before behavioral tests. Control mice [ \UAF -

received 0.99% saline solution. NEU RO PATHY
ANIMALS
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Tiagabine at 4 mg/kg did not impair locomotor functions of neuropathic mice. The dose 8 mg/k
significantly reduced animals’ locomotor activity.

In the rotarod test tiagabine did not cause any motor deficits in mice, either.
Indu Ctlon Of tOXlC perlpheral neuropathy: Oxallplatln 1 O mg/kg Fig. 3 Effect of tiagabine on locomotor activity in oxaliplatin-treated mice (3a) and in STZ-treated mice (3b). Results are shown as the number of light-beam crossings at the

respective time-point. Statistical analysis: repeated measures ANOVA, followed by Bonferroni post hoc comparison. Significance: * p<0.05, ** p<0.01, *** p<0.001, ****
p<0.0001 (vs. vehicle-treated mice).

All tests were performed in male Albino-Swiss CD-1 mice weighing

between 18 - 22 g. The animals were housed at room temperature of 22+2 Dassive avoidance task e O e
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Tiagabine at 4 mg/kg did not induce learning deficits in neuropathic mice as measured in the
Von Frey test (tactile allodynia) Cold plate test (thermal hyperalgesia: 4 OC) aSSive aVOidance taSk- A dOSE 8 m k im ail‘ed CO nition in diabetic mice.

Fig. 4 Influence of tiagabine on contextual learning and fear-motivated memory in oxaliplatin-treated mice (4a) and STZ-treated mice (4b) measured using passive avoidance
task. Results are shown as mean step-through latencies in the acquisition trial (day 1) and the retention trial (day 2). Statistical analysis: repeated measures ANOVA, followed
by Bonferroni post hoc comparison. Significance: * p<0.05, ** p<0.01, *** p<0.001 (vs. control at the respective day of testing).
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