N

N

5-HT1A biased agonists induce different hemodynamic
responses, a pharmacological MRI study
Benjamin Vidal, Radu Bolbos, Jérome Redouté, Jean-Baptiste Langlois,
Sylvain Fieux, Caroline Bouillot, Nicolas Costes, Adrian Newman-Tancredi,

Luc Zimmer

» To cite this version:

Benjamin Vidal, Radu Bolbos, Jérome Redouté, Jean-Baptiste Langlois, Sylvain Fieux, et al.. 5-HT1A
biased agonists induce different hemodynamic responses, a pharmacological MRI study. ECNP, 2017,
Paris, France. hal-04273484

HAL Id: hal-04273484
https://hal.science/hal-04273484
Submitted on 7 Nov 2023

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://hal.science/hal-04273484
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

UN|VERS|TE Université Claude Bernard
DE LYON

5-HT,, biased agonists induce different hemodynamic responses, P.1.g.009
a pharmacological MRI study

B. Vidal?, R. Bolbos?, J.Redouté?, J.B. Langlois?, S. Fieux?, C. Bouillot?, N. Costes?, A. Newman-Tancredi4, L. Zimmer23*

1Université Claude Bernard Lyon 1, Lyon Neuroscience Research Center, INSERM, CNRS, Lyon, France; 2CERMEP-Imaging Platform, Bron, France; 3Hospices Civils de Lyon, Lyon, Lyon, France; “Neurolixis, Dana Point, CA, USA
* zimmer@univ-lyonl.fr

Background Methods

The recent concept of “biased agonism” or “functional
selectivity” suggests that highly specific agonists can Injection
preferentially direct receptor signalling to specific intracellular l

The pharmacological MRI (phMRI) data were acquired on a 7-Tesla Bruker Biospec
MR system camera (CERMEP-Imaging Platform). The modifications of blood oxygen
level dependant (BOLD) signal induced by the drugs, indirectly related to changes
in neuronal activity, were measured in isoflurane-anesthetized rats.

A continuous T2* echo planar imaging (EPI) sequence was used during 1 hour and a
repetition time (TR) of 3 seconds. All rats were scanned under four conditions in a
randomized order: a saline injection and three increasing doses of 5-HT,, agonist
(0.16 — 0.32 — 0.63 mg/kg). The animals were divided in two groups, one for each
molecule (n=9 for NLX-112; n=9 for NLX-101). The intraperitoneal injection of
agonist or saline was performed 15 minutes after the beginning of the phMRI
session, resulting in 300 baseline scans and 900 post-injection scans. A voxel-based
analysis of the data was performed at an individual level (for each scan,
comparison between different time periods post-injection versus baseline), with
the non-specific changes of BOLD signal in ventricles and white matter as
PharmacoMRI protocol time line. The 60-min acquisition was divided into four 15- regressors of non-interest, followed by a second-level analysis in a block design
min periods of 300 images, with TO as the baseline period and T1, T2, T3 as the using a General Linear Model (GLM) approach (comparison between agonists
successive post-injection periods. conditions and saline condition) with the software Statistical Parametric Mapping
(SPM12, The Wellcome Trust Center for Neuroimaging, London, UK). The statistical
ignificance was set at p<0.001 uncorrected.

responses, avoiding side effects and/or targeting more subtly

signalling pathways associated with therapeutic effects [1]. In

CNS research, biased agonists offer the potential to more TO T1 T2 T3

precisely target receptors in specific brain regions. This is i

particularly interesting for exploring improved serotonin 5-HT ,- ' 300 scans ! 300 scans ! 300 scans ! 300 scans

receptor therapeutics with improved specificity and efficacy

than those that are currently used in neurology and psychiatry

[2]. The aim of this study was to bring additional support to

this concept using non-invasive functional magnetic resonance

imaging in rat brain. We mapped central hemodynamic effects Time (min)

of two selective 5-HT,, receptor biased agonists: NLX-112 (a.k.a.

befiradol, F13640), intended for the treatment of L-DOPA-

induced dyskinesia [3] and NLX-101 (a.k.a. F15599), intended

for the treatment of breathing deficits in Rett syndrome [4], at

different doses. Contrary to NLX-112, NLX-101 is known to

preferentially activate postsynaptic 5-HT,, receptors compared
aphe autoreceptors
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Results A - NaCl + Nacl Conclusions

i i . - = NLX-101 0.16 mg/kg 0 ® NLX-1120.16 mg/kg
At equal do.ses, NLX-112 and NLX-101 induced distinct patterns of - NLX-101 0.32 mg/kg + NLX-112 0.32 mg/kg In continuity with previous findings [5], this study suggests
hemodynamic changes.

NLX-101 0.63 mg/kg « NLX-112 0.63 mg/kg i . : : SR
NLX-112 elicits increased BOLD signal in cingulate cortex, thalamus Tthat 5 ||'||TI1A bIaS(-;d agonists, [er.ef(Treng.?]Icly targ(;tmg dlfferer.\t
and colliculi, and decreased BOLD signal in somatosensory cortex, intracellular pathways, can display different hemodynamic

hippocampus, amygdala, raphe nuclei, brainstem, and cerebellum at signatures, due to the stimulation of receptors located in
every doses. different regions of the brain. Our results are consistent with

NLX-101 elicited weaker increases in thalamus and stronger increases previous studies of NLX-112 and NLX-101 using microdialysis
in cingulate cortex, and weaker decreases in brainstem and and electrophysiology [2].

cerebellum. NLX-101 also inhibits lateral septum contrary to NLX-112, PharmacoMRI is therefore a useful approach to non-
and produces no effect in dorsal raphe nucleus at 0.16 mg/kg, invasively map the central effects of biased agonists in vivo,

consistently with its preference for postsynaptic receptors, as - 0 and is even able to distinct between two structural analogs
previously reported at this dose [2]. 0 0 20 30 0 0 0 0 0 20 30 20 0 50 like NLX-112 and NLX-101.
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