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INTRODUCTION
•	Essential tremor (ET) is one of the most common 

neurological diseases and movement disorders1,2

•	Although the exact etiology of ET is currently unknown, 
dysfunctional γ-aminobutyric acid (GABA) signaling may 
play a role3,4

•	Many GABAergic medications, as well as other treatments 
for ET including β-blockers, antiseizure medications, and 
benzodiazepines have significant adverse events4,5

•	GABA type A receptors (GABAARs) generally contain 5 
subunits with several possible combinations of subtypes6,7

GABA

α1-6

β1-3

γ1-3, δ, ε, θ, or π

•	ACP-711 is a novel GABAAR subunit α3–selective positive 
allosteric modulator (PAM) designed to have an improved 
safety profile compared with other GABAergic drugs

•	Here, we evaluate the pharmacology, effectiveness, and 
safety of ACP-711 in vitro and in a preclinical animal 
model of ET

METHODS

•	The efficiency of ACP-711 to modulate GABAAR subtype 
activity was explored in Xenopus laevis oocytes expressing 
human GABAARs with subunit subtypes α1, α2, α3, and α5 

•	In vivo binding of ACP-711 to mouse forebrain GABAARs 
was evaluated by administering injections of 3H-flumazenil 
following oral ACP-711 doses 

	º 3H-flumazenil binds selectively and with high affinity to 
GABAARs8

•	The antitremor properties of ACP-711 were assessed in 
rats using a harmaline model of ET

	º Propranolol was used as the positive control and 
vehicle as the negative control for treatment effect

•	Potential safety concerns associated with GABAAR 
modulation were evaluated in rat models using 
nonselective GABAA PAM diazepam as a comparator

	º Sedative effects were tested by monitoring exploratory 
locomotor activity
	º Motor coordination was evaluated using a rotating 
accelerating rod (RotaRod) device

RESULTS CONCLUSIONS
•	 ACP-711 is a novel selective 

modulator of GABAARs 
containing the α3 subunit 
 
 
In a rodent model, ACP-711 
has shown effectiveness in 
treating harmaline-induced 
tremors with no detectable 
safety signals at doses up to 
30 mg/kg 
 
 
ACP-711 demonstrates 
potential as a safe and 
effective treatment option 
for ET; further studies are 
warranted
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•	ACP-711 was shown to be a potent PAM of GABAAR with an efficiency selectivity order of  
α3β2γ2 > α2β2γ2 = α5β2γ2 >> α1β2γ2 (Figure 1)

Figure 1. ACP-711 is a Potent Positive Allosteric Modulator of GABAAR (Xenopus Oocyte Model)
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Values shown in the graph are means ± SE. 
DZ, diazepam; EC50, half-maximal effective concentration; Emax, maximum efficacy. 

•	Based on percentage inhibition of binding, the estimate of median effective dose (ED50) ACP-711  
was 0.7 mg/kg, corresponding to a plasma concentration of 0.32 μM (Table 1) 

Table 1. Shows Adequate, Dose-Dependent Brain GABAA Receptor Occupancy (Mouse Forebrain Model)

Dose (mg/kg)a Inhibition of binding (%)b Plasma conc (μM)c

0.1 13 0.035

1 57 0.5

10 97 8.0

conc, concentration; GABAAR, γ-aminobutyric acid type A receptor; LC-MS/MS, liquid chromatography-tandem mass spectrometry.  
aOral administration. bPercentage inhibition after 2 h oral administration of ACP-711 followed by tail vein injection of 2.0 µCi of ³H-flumazenil 10 min before sacrifice and 
analysis of mouse forebrain tissue. cDetermined using LC-MS/MS of plasma samples. 

•	ACP-711 dose-dependently decreased harmaline-induced tremors in rats, with a minimal effective 
dose of 1 mg/kg (Figure 2)

Figure 2. ACP-711 (Minimal Effective Dose) Was Associated With a Dose-Dependent Decrease in 
Harmaline-Induced Tremors (Rat Model)
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Values shown in the graph are means ± SEM. Motion power percentage is defined as the ratio of energy spent on tremor-like behavior divided by overall motion. A higher 
motion power percentage indicates worse tremors, with propranolol used as an active control for tremor reduction. 
aSubcutaneous injection. bOral administration. cIntraperitoneal injection.  
* P<0.05; ** P<0.01; **** P<0.0001 vs vehicle.

•	ACP-711 did not significantly affect exploratory motor activity or motor coordination, in contrast to 
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Figure 3. ACP-711 Preserves Exploratory Behavior Without Sedative Effects Compared With Diazepam (Rat Model)
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Values shown in the graphs are means ± SEM. All substances administered orally. A decrease in exploratory motor activity relative to vehicle indicates sedative effects. A reduced time for rats to fall off the RotaRod (fall off latency) indicates reduced motor coordination.  
* P<0.05; ** P<0.01; *** P<0.001 vs vehicle. 
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