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Classical Hallucinogens

* Psychedelics
* Magic Mushrooms: Psilocybin and psilocin
e LSD
* Peyote: Mescaline
e Ayahuasca: DMT (and MAOlIs)

* Act through 5-HT,, receptor
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Serotonergic System
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5-HT,,

e Serotonin (5-HT) receptor
* GPCR

 Wide distribution in CNS

* Esp. abundant on excitatory PFC pyramidal neurons (on apical dendrites)
* Pre- and post- synaptic populations
* Also expressed on interneurons
* Also expressed on glial cells

e Cortical layers II, lll, V and VI

* Expressed in peripheral tissues
* Smooth and skeletal muscle, platelets, kidney, liver



Serotonin 5-HT,5 Receptor Activation Blocks TNF-a.
Mediated Inflammation /n Vivo

Felix Nau Jr.®, Bangning Yu®, David Martin, Charles D. Nichols*

Department of Pharmacology and Experimental Therapeutics, Louisiana State University Health Sciences Center, New Orleans, Louisiana, United States of America

Abstract

Tumor necrosis factor alpha (TNF-a) plays a key role in inflammation, and its production and signaling contribute to many
inflammatory related diseases. Recently, we discovered that selective activation of serotonin 5-HT,, receptors with the
agonist (R)-DOI produces a super-potent blockade of proinflammatory markers in primary rat aortic smooth muscle cells.
Here, we demonstrate that systemic administration of (R)-DOI can block the systemic effects of TNF-a in whole animal, with
potent anti-inflammatory effects in the aortic arch and small intestine. This includes blockade of TNF-a-induced expression
of pro-inflammatory cell adhesion (lcam-1, Vcam-1), cytokine (//-6, IL-1b), and chemokine (Mcp-1, Cx3cl1) genes, and
expression of VCAM-1 protein in the intestine. Further, systemic (R)-DOI also prevents the TNF-a-induced increase of
circulating IL-6. Importantly, utilizing receptor selective antagonists, we have demonstrated that the mechanism underlying
the systemic anti-inflammatory effects of (R)-DOI is activation of serotonin 5-HT,4 receptors. Our results highlight a powerful
new role for the serotonin 5-HT,, receptor in inflammatory processes, and indicate that agonism of serotonin receptors may
represent an effective and novel approach to develop powerful small molecule therapeutics for inflammatory diseases and
conditions such as atherosclerosis and inflammatory bowel disease.
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Figure 1: p-Opioid Receptor Binding of Conventional Opioids and Oliceridine

Conventional Opioids

y-opioid
receptor Cell surface

Oliceridine

y-opioid
receptor

Analgesia
Respiratory Depression Respiratory Depression
Nausea /Vomiting Nausea /Vomiting
Liking /Dependence

Hypothesis (vs Conventional Opioids):
1) Similar analgesia
2) Less respiratory depression
3) Less nausea/vomiting
4) Similar liking /dependence

Oliceridine. FDA ADVISORY COMMITTEE BRIEFING DOCUMENT. 2018



Figure 3

5-HT, TCB2, LSD, or DOI

Quinpirole + 5-HT or TCB2 5-HT or DOI and/or THC or WIN 55,212
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COGNITIVE NEUROSCIENCE

Psilocybin induces schizophrenia-like
psychosis in humans via a serotonin-2 agonist
action

Vollenweider, Franz X.3; Vollenweider-Scherpenhuyzen, Margreet F. 1.%; Babler, Andreas’; Vogel, Helen’;
Hell, Daniel’

Author Information © Abstract

NeuroReport: December 1, 1998 - Volume 9 - Issue 17 - p 3897-3902
PSILOCYBIN, an indoleamine hallucinogen, produces a psychosis-like

syndrome in humans that resembles first episodes of schizophrenia. In
healthy human volunteers, the psychotomimetic effects of psilocybin
were blocked dose-dependently by the serotonin-2A antagonist
ketanserin or the atypical antipsychotic risperidone, but were increased
by the dopamine antagonist and typical antipsychotic haloperidol. These
data are consistent with animal studies and provide the first evidence in
humans that psilocybin-induced psychosis is due to serotonin-2A receptor
activation, independently of dopamine stimulation. Thus, serotonin-2A
overactivity may be involved in the pathophysiology of schizophrenia and
serotonin-2A antagonism may contribute to therapeutic effects of
antipsychotics.




Polypharmacology: 5-HT;, and 5-HT,,
Interactions ~ 0

* 5-MeO-DMT -
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. L] _ L] *
P I n d 0 | O I I n C re a Se d TABLE 3 Functional activity of LSM-775 and 5-HT at selected sero- S *
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psychological effects e £ 1 o voce
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Data were acquired with HEK293 cells expressing either human 5-HT; FIGURE 7  LSM-775 induced the head twitch response (HTR) in mice

(h5-HT34), human 5-HT 4 (h5-HT,4), mouse 5-HT ;4 (M5-HT,4), human 5- pretreated with the 5-HT, 4 antagonist WAY-100,635 but not in mice
HTag (h5-HTg), or human 5-HTyc INI (h5-HT,c) receptors. Data represent pretreated with vehicle. Data are presented as group means = SEM for
ECso and Enax means and standard error of the mean (SEM) from three the entire 30-min test session. *p < 0.001, significant differences
independent experiments performed in triplicate. E..y is defined as percent between groups (Tukey's test)
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NBOMe Addition Increases 5-HT,, Affinity 100X
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Compound Functional Group Hammett o constant to Cs
25N-NB-2-HO-3-Me (18) 2-HO-3-Me- -0.44*
25N-NBOH (3) 2-OH -0.37
25N-NBOMe (4) 2-OMe -0.27
25N-NBOEt (5) 2-OEt -0.24
25N-NBMe (6) 2-Me -0.17
25N-NB (2) 2-H 0.00
25N-NBF (7) 2-F 0.06
25N-NBCI (8) 2-Cl 0.23
25N-NBBr (9) 2-Br 0.23
25N-NBI (10) 2- 0.18
25N-NBOCF,H (11) 2-OCF,H 0.18
25NB-2-MeO-3-F (19) 2-MeO-3-F 0.07
25N-NB-3-HO (21) 3-OH 0.12
25N-NBOCF; (12) 2-0OCF; 0.35
25N-NBCF; (14) 2-CF, 0.54
25N-NBNO, (15) 2-NO, 0.78

*Additive value from corresponding g,, and g, values
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Mouse Head Twitch Response
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HTR Counts (30 Min)
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Induced Fit Docking at 5-HT, ,
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