
Within 2 hours post-dose, changes in metabolites, BDNF activity, and synaptic protein levels were evident.

mTORC1 activation is a NEW 
mechanistic concept for 
antidepressants based on work 
with ketamine and other agents…

NV-5138 activates brain mTORC1, 
increasing metabolic activity and 
synaptic protein synthesis and 
neural activity

This presentation explores CSF 
exposure of the compound in 
healthy humans and biomarkers of 
its effects on neuronal biochemistry 
in CSF

Non-Cognitive Predictors of Student Success:

A Predictive Validity Comparison Between Domestic and International Students

Introduction
NV-5138 is a novel, orally bioavailable small molecule directly 
and transiently activates mTORC1, enhancing cellular metabolism 
in the brain1.  In animals NV-5138 increases key synaptic proteins 
and synaptic remodeling in the prefrontal cortex and hippocampus, 
leading to sustained antidepressant behavioral responses.2

Methods – Two double-blind, placebo-controlled studies in 

healthy volunteers

Study 001A  - Single ascending dose study in 48 subjects 
randomized 6:2 to a single oral dose of NV-5138 from 150 to 2400 
mg or placebo across 6 cohorts.  Safety, tolerability and 
pharmacokinetic readouts.

Study 002 - 13 subjects with indwelling spinal catheters were 
randomized 8:4 to a single oral dose of 2400 mg NV-5138 or 
placebo.  Safety and tolerability (N=13), PK in CSF and plasma, and 
to exploratory biomarker analysis readouts (all N=12). 

Results 

NV-5138 plasma exposure was dose-proportional 
• rapidly absorbed – Tmax of 0.5-1h
• half-life approximately 13 hours

NV-5138 - A Novel, Direct 
mTORC1 Activator
Safety, tolerability and 
pharmacokinetics in plasma and 
cerebrospinal fluid following oral 
administration in healthy volunteers
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Summary of treatment-emergent adverse events (TEAE) 
by treatment, pooled for both studies (total N=61)

Characteristic
NV-5138 (all doses)

(N = 44)
n (%)

Placebo
(N = 17)

n (%)

Overall
(N = 61)

n (%)

Number of subjects with ≥ 1 TEAE 17 (38.6) 5 (29.4) 22 (36.1)

Serious TEAEs 0 0 0

Related serious TEAEs 0 0 0

Related TEAEs 9 (20.5) 1 (5.9) 10 (16.4)

TEAEs leading to discontinuation 0 0 0

TEAEs leading to death 0 0 0

NV-5138 was well-tolerated at all doses (150 mg to 2400 mg). 
The most common AEs included Dizziness, Somnolence, 
Headache, Nausea, and Contact Dermatitis.

NV-5138 CSF 
concentrations 
following a 2400 
mg dose reached 
peak CSF 
concentrations 
observed at 
effective doses in 
rats.  Values are 
means ± SEM 
(N=8)

NV-5138 CSF exposure following a 2400 mg dose to the brain 
matched levels seen in animals given a fully effective dose.

The maximal exposure in CSF was similar to peak CSF levels observed 
in rodents given a robustly pharmacologically effective dose (160 
mg/kg)2

Conclusions 

• Single oral doses of NV-5138 were safe and well tolerated 

• Exposure was rapid and dose-proportional, leading to brain 
penetrance consistent with target engagement 

• NV-5138 impacts mTORC1 rapidly leading to changes in 
orotate, a biomarker of possible use in dose selection

• Changes in BDNF signaling and neuronal protein synthesis 
occurred rapidly following a single dose

• Further development of NV-5138 is warranted

BDNF secretion and receptor (NTRK2) activity are stimulated by NV-5138 
and mTORC1 activation2  and are associated with increased synaptic 
protein (BASP1) expression.  

CSF concentrations of BDNF, BDNF receptor (NTRK2) and Brain Abundant 
Membrane Attached Signal Protein 1 (BASP1) fragments were increased 
numerically following a single 2400 mg dose of 
NV-5139 in healthy normal males. (*, p<0.05 for change vs placebo).

CSF orotate concentrations were increased following a single 2400 mg 
oral dose of NV-5138 in healthy humans.  Orotate may be a useful 
biomarker of effect to support dose-ranging studies.

3Howell 2013 Bioch Soc Trans 41:906

Orotate and nucleotide/RNA synthesis are activated by mTORC1 via 
phosphorylation of the CAD enzyme by the mTORC1 substrate S6 Kinase.3
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