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Trans tion., -
The oldest and least understood psychopharmacological agent i

Psychedelics are powerful psychoactive substances that alter perception and mood and affect numerous
cognitive processes (Nichols, 2016)

Number of scientific articles published about psilocybin

”..was seized by a peculiar sensation of vertigo and s0 —
restlessness... In a dreamlike state... With my eyes closed, ‘
fantastic pictures of extraordinary plasticity and 0  ssorisy

intensive colour seemed to surge towards me.”

Albert Hofmann, on his accidental exposure to LSD, "

1943
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”l lost all control of time: space and time became more | A 4 | A i
and more disorganised and | was overcome with fears 01958 IC’XO 1980 1990 2000 Azolo 2016

that | was going crazy... Occasionally | felt as being
outside my body. | thought | had died. My ‘ego’ was
suspended somewhere in space and | saw my body lying
dead on the sofa.”

Albert Hofmann, on his deliberate exposure to LSD,

1943

USA passes Controlled Substances Act Therapeutic effect of psychedelics
Psychedelic drugs - Schedule 1 End-of-life anxiety

(most restrictive category)
www.transpharmation.co.uk | Copyright © 2020 Transpharmation. All Rights Reserved.



Psychedelics in the clinic

PSYCHEDELICS TAKE FLIGHT 17 trials

Over the past decade, there has been an increase in
clinical trials testing psilocybin, MDMA and LSD for

use in psychiatric conditions, including depression,

drug dependency and anorexia nervosa.
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Trial of Psilocybin versus Escitalopram
for Depression

Robin Carhart-Harris, Ph.D., Bruna Giribaldi, B.Sc., Rosalind Watts, D.Clin.Psy.,
Michelle Baker-Jones, B.A., Ashleigh Murphy-Beiner, M.Sc.,
Roberta Murphy, M.D., Jonny Martell, M.D., Allan Blemings, M.Sc.,
David Erritzoe, M.D., and David J. Nutt, M.D.

N Engl ) Med 2021;384:1402-11.
DOI: 10.1056/NEJM0a2032994
Copyright © 2021 Massachusetts Medical Society.
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Figure 1. Change in Depression Severity and in Well-Being over 6 Weeks.
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Trans tion
Psychedelics (classic serotonergic ‘hallucinogens’)

Agonist or partial agonist
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How can preclinical models support (psychedelic) discovery? | ey

10,000-15,000 The drug discovery process
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Trans tion., -
S5HT-2A receptor target engagement — Head Twitch Response e

DOl-induced HTR
DOI *kk*k
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“Permanent” Alteration of
Behavior in Mice by Chemical
and Psychological Means °—

|
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WayNe W. UMBREIT Dose - mg/kg
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Research, Rahway, New Jersey DOI-induced HTR: 5-HT,, receptor antagonists

The response consists of a rapid and Effect of Pimavanserin on DOIl-induced Effect of Brexpiprazole on DOIl-induced

. , HTR
violent head shaking when any area 40- HTR 40+

about the back of the head is touched Pimavanserin Brexpiprazole
very lightly with a small stick or pencil & MDL100907 # MDL100907
point. The head-twitch response does
not occur in normal mice, and with.a
little experience the response is easy to
detect. It is only rarely that one is un-

certain whether a particular animal . ok e

possesses the head twitch or not, and e e . 0-——¢ .
0 01 0.3 1 0 01 0.3 1

Dose - mg/kg Dose - mg/kg
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Target engagement - HTR

Trans tion.} -

Psilocybin-induced HTR
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Preclinical Efficacy testing - Depression

The forced swim test (FST): monoaminergic antidepressants
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Mean counts

g Immobility Swimming Climbing
Cryan et al, 2002, TIPS
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TRENDS in Pharmacological Sclences

The Rodent Forced Swim Test Measures Stress-Coping Strategy, Not

Depression-like Behavior

Kathryn G. Commons,** Aram B. Cholanians, Jessica A. Babb, and Daniel G. Ehlinger

Immobility in the forced swim test is adaptive and does not reflect

Mechanism of action

Trans

Effect on FST

immobility (rat)

tion.} -

Fluoxetine SSRI @
Sertraline SSRI @
Paroxetine SSRI @
Desipramine NRI @
Maprotiline NRI @
Reboxetine NRI @
Bupropion NDRI (?) 4
Venlafaxine SNRI 4
Milnacipran SNRI @
Duloxetine SNRI @
Mianserin NaSSA (?) @

depression

Marc L. Molendijk**!, E. Ronald de Kloet":'

i o Too Depressed to Swim or Too Afraid to Stop? A

DepreSSIOI] researchers Reinterpretation of the Forced Swim Test as a Measure of
° ° Anxiety-Like Behavior

rethink mouse swim test

Animal-rights group campaigns to end test that some scientists say 8 overused.

Jeftrey Anyan' and Shimon Amir®™'

Adapted from Cryan et al, 2005, Neurosci. Biobehav. Rev.
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Novel antidepressants and the FST: (es)ketamine

Daly et al, 2018, JAMA Psychiatry
[&] Period 1 (8]

Mean Change in MADRS Total Score

BL 1.(2N) 2 3 4 5 6 7 8 : BL {(ZN) 2 3 4 5 & -] )
Days Days
No. of participants No. of participants
Placebo 33 13 33 Placebo 6 6 6
Esketamine 28 mg 1 11 11 Esketamine 28 mg B B 8
Esketamine 56 mg 11 1 11 Esketamine 56 mg 9 9 9
Esketamine 84 mg 12 12 12 Esketamine 84 mg 5 5 5

o
L5
MeanChange in MADRS Total Score %

® Placebo © Esketamine 56 mg
O Esketamine28mg ® Esketamine 84 mg

) [ B

ernational (CCBY-NC-5A 4.0}

PHARMACEUTICAL NEWS O e e

Spravato

esketamine) € <&
nasol sproy ) \\

What is SPRAVATO™'?
SPRAVATO'™ is a prescription
medicine, used along with an
antidepressant taken by
mouth, for treatment-
resistant depression (TRD) in
adults.

FDA APPROVES NEW NASAL SPRAY MEDICATION FOR
TREATMENT-RESISTANT DEPRESSION

Esketamine (25)-2-(2-chlorophenyl)-2-
{methylamino)cyclohexan-1-one is the
S- {more active) enantiomer of
ketamine,

Transpharmation.} -

The FST: glutamatergic antidepressants - ketamine
(McDonnell et al, 2021, Frontiers in Psychiatry)

FST: 30 min FST
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* Significant effect compared to Vehicle. One-way ANOVA with Fishers LSD.

Key question: is the FST a suitable tool for psychedelic research?
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Psilocybin and the forced swim test | ™
Psilocybin: 2h FST Psilocybin: 24h FST
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Hibicke et al., 2020, ACS Chem. Neuro.
Psilocybin Tmg/kg i.p.; LSD 0.15mg/kg i.p.
WKY rats
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Measuring rodent motivation: the progressive ratio task

Anhedonia: Inability to feel pleasure in normally pleasurable activities

‘Markedly diminished interest or pleasure in all, or almost all activities most of the day, nearly every day’
(symptom of depression as in DSM-5)

Motivational anhedonia: loss of interest or absence of anticipatory pleasure
Consummatory anhedonia: loss of pleasure in response to previously rewarding stimuli

Rat progressive ratio (PR) task
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- Responses for successive reinforcers (sucrose pellet) increases according to the progression:
2,4,6,9,12,15, 20, etc.
- Endpoints: Lever Press and Breakpoint

LSD post-hoc (n=9-10 per group)
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Micro doses of psilocybin enhance motivation
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FIGURE 2 | Characterisation of ketamine (0.3-6 mg/kg IP) and psilocybin (0.025-0.1 mg/kg SC) on food responding made available under a progressive schedule

of reinforcement. Data is presented for both drugs as total number of lever presses recorded during the test session (A and D), final break point (B and E), and total
session duration (C and F). Data for each drug is presented both as all test subjects (ketamine: N = 68; psilocybin: N = 72), and subjects characterized as “low
performers” based on having the lowest tertile on lever presses/break point based on performance measured over 7 days prior to onset of drug testing (ketamine: N

= 23; psilocybin: N = 24). The hashed line is to highlight the level of the “low performer” subgroup following vehicle pretreatment. *p < 0.05 vs. vehicle control (Dunnetts
test following significant ANOVA).
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DOI and motivation gy
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LSD post-hoc (n=9-10 per group). Drugs administered by subcutaneous (SC) injection.
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Psilocybin and motivation >
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LSD post-hoc (n=9-10 per group). Drugs administered by subcutaneous (SC) injection.
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DOI (Img/kg sc) and motivation

Breakpoint

Low responders

400 o * 14
13- ok **
300 -
» £ 124
g g
% 200 x 114
Q
Q
s & 10-
100
9
0 I I I I T T T 8 T T T T T T T
Omin. 30min. 24h 48h. 72h. 4days. 5days Omin. 30 min. 24h 48h. 72h. 4days. 5days
High responders
800 20 -
600 154
% =
o [¢)
o
% 400 x 10-
g 3
Q o skksksk
—! 200- @ g
skoksksk
0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
Omin. 30min. 24h 48h. 72h. 4days. 5days Omin. 30min. 24h 48h. 72h. 4days. 5days

* Significant compared to Baseline group. One-way repeated measures ANOVA with Fishers

LSD post-hoc (n=8 per group) www.transpharmation.co.uk | Copyright © 2020 Transpharmation. All Rights Reserved.



Trans tion.} -

“It gave me an inner joy, an open mindedness, a gratefulness,
open eyes and an internal sensitivity for the miracles of

creation.”
Albert Hofmann, on LSD
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