
INTRODUCTION Benzodiazepines modulate GABA-A receptors containing the
γ2 subunit. Although effective, their clinical utility is limited by γ2-mediated side
effects, including sedation and ataxia. By comparison, γ1 subunits are enriched in
the amygdala and connected nuclei that process emotion, fear and anxiety. We
hypothesised that a γ1-selective positive allosteric modulator (PAM) could
preferentially engage anxiety-relevant circuitry while sparing functions associated
with the ubiquitous γ2 subunit.
AIMS To evaluate the selectivity, target engagement and neurophysiological
profile (NeuroCart) of NTX-1955, a γ1-selective PAM, in human volunteers.
METHODS Selectivity of NTX-1955 for γ1 vs γ2 was measured by radioligand
binding in vitro. In human volunteers, repeated measures of saccadic peak velocity
(SPV), smooth pursuit, adaptive tracking, body sway and subjective alertness were
evaluated in a randomised, double-blind, placebo-controlled, within-subject
crossover study on Days 1 and 7 of dosing. Cohorts of N=12 were randomised to
placebo, 5, 10 and 15 mg; N=6 to placebo, 25 mg and alprazolam (1 mg IR BID).
Target engagement was quantified by PET using the γ1-selective tracer [¹¹C]-
RO7285378 (N=7) and the γ2-preferring tracer [¹¹C]-flumazenil (N=6).
RESULTS NTX-1955 demonstrated strong in vitro selectivity favouring γ1 over
γ2, whereas alprazolam preferentially bound γ2. Alprazolam produced the
expected effects on all neurophysiological measures (SPV LSMean difference from
placebo −81 deg/sec; 95% CI −110 to −51, Day 1). In contrast, NTX-1955 at 5, 10
and 15 mg did not substantially impair any measure vs placebo on either Day 1 or
Day 7. At 25 mg, effects comparable in magnitude to alprazolam were limited to
adaptive tracking on Day 1 (−6.3% LSMean; −9.3 to −3.3), a magnitude like
alprazolam (−6.6%; −9.8 to −3.4). Plasma concentrations accumulated
approximately 2-fold to steady state. All doses were well tolerated, with fewer
sedation- or somnolence-related adverse events than alprazolam. PET showed γ1
occupancy of 5–45% with no detectable γ2 occupancy.
CONCLUSIONS NTX-1955 demonstrated a clear pharmacological dissociation
from the γ2-benzodiazepine profile. Selective γ1 target engagement is achievable
in humans without inducing classic γ2-benzodiazepine-like CNS impairment,
thereby defining a dose- and exposure-window appropriate for evaluating the
efficacy and safety of NTX-1955 in the treatment of anxiety disorders.
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Figure 1. Selective γ1 receptor engagement by NTX-1955. Representative co-registered PET/MRI images are shown at baseline and post-dose for the γ1-selective 
[¹¹C]-RO7285378 and γ2-preferring [¹¹C]-flumazenil tracers. Individual occupancy estimates are plotted against plasma concentration; lines connect peak and next-
day scans within participants.

Figure 2. Neurophysiological effects of NTX-1955 relative to placebo and alprazolam. Least-squares mean differences from placebo with 95% confidence intervals are shown on Days 1 and 7. Large symbols denote pooled estimates across study parts; smaller 
symbols denote part-specific estimates. NTX-1955 5–15 mg did not reproduce the broad alprazolam-like profile; at 25 mg, alprazolam-magnitude impairment emerged on adaptive tracking (Day 1) without the broad oculomotor/postural profile of alprazolam.

Figure 3. Time course of neurophysiological effects following NTX-1955 and alprazolam. Least-squares mean change from baseline is shown for saccadic reaction time, saccadic peak velocity, smooth pursuit, body sway and adaptive tracking. Blue curves 
indicate NTX-1955 doses, with darker blue indicating higher doses; red curves indicate alprazolam. Grey shading represents the placebo 95% confidence interval and whiskers the 95% confidence intervals for treatment estimates. Day 1 timepoints are relative to 
the first dose and Day 7 timepoints to the final dose.
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Figure 4. Study designs and disposition of participants
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