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Prochlorperazine and spasticity after spinal cord injury

BACKGROUND AND OBJECTIVE In mature neurons, low intracellular chloride ( CL-) levels are required for post-synaptic inhibi-
tion, with these levels maintained by the potassium-chloride cotransporter, KCC2. After spinal cord injury (SCI), the disinhibition of motor
neurons is linked to a dysfunction of KCC2, leading to a predisposition to spasticity. This study assessed the effects of different medications
within a drug library, in order to identify those with KCC2 activation capacity, with these then applied to an animal model of SCI.

METHODS In the initial screening process, molecules of off-patent approved drugs, were screened to identify a new KCC2 enhancer in
a bioavailable and safe formulation. From this screen were identified piperazine phenothiazine derivatives as pharmacologically active agents
for activating KCC2. Among these molecules, prochlorperazine dimaleate (PCPZ) exhibited the most potent effect with the lowest minimal ef-
fective concentration. In the clinical study, spasticity was induced in Wilstar rats who underwent a T8-level transection. Spasticity was as-
sessed by rate-dependent depression (RDD) of the H1-reflex.

RESULTS In the immuniohistochemical studies, levels of KCC2 labeling surrounding motoneurons were higher in the PCPZ-treated
compared to placebo-treated animals but did not return to the level found in sham-operated rats ( P<0.05). The reduction of the RDD was
more pronounced in PCPZ-treated animals at 1 Hz and remained comparable to that of baclofen-treated rats at higher frequencies of stimula-
tion.

CONCLUSION This animal study found that prochlorperazine is a positive modulator of KCC2, which was found to be as effective as
baclofen for the control of spasticity after spinal cord injuries.

[ #% A :Liabeuf S, Stuhl-Gourmand L, Gackiere F, et al. Prochlorperazine increases kce2 function and reduces spasticity after spinal
cord injury. J Neurotrauma. 2017, 34 (24): 3397-3406.)



