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Abstract | _' ST | Mentor: Dr. Rakesh Mogul : Physiology and Behavior
Psilocybin and lysergic acid diethylamide (LSD- | K9| 0gg Honors College Capstone Capstone Project ' Many users report drastic shifts in their mood as

well as a “mystical” or “dream-like” state of
consciousness. Symptoms are largely
dependent on the user’s mind-set and immediate
environment (set and setting).

25) are two of the most popular and well known ioch ical h
psychedelic drugs. Although both of the Blochemical Pat ways

compounds are currently illegal in the United Many of the physical and psychological

_ . N—

States, a renewed Interest has begun In recent effects of psychedelic compounds are DMT "~ Melatonin Serotonin /" |uergic N
years to examine and analyze these drugs for due to the interruption of normal Acid
therapeutic use. This review analyzes the current serotonergic neurotransmission. 7\

research  pertaining to the metabolism, Psychedelics modulate the excitatory
biochemical pathways, receptor activity, biological (glutamate) and inhibitory (serotonin)
signaling, physiological effects and the behavioral neurotransmitters in the brain

effects associa_lted with both of these compounds. simultaneously. This modulation, in
For psychedelic compounds to be used in future conjunction with early gene activation,
therapeutic settings, it Is important to understand alters the flow of sensory information

HO

Physiological symptoms include:
Tingling sensations
1 blood pressure
Mydriasis
Drowsiness
T heart rate
Tremors
Nausea

Psilocin

how each_compound aﬁect_s the body and Wh?Ch and allows the user to develop unique shio | D1 | sniia | shiz | D3 | shith Imidazolindiaipha2s | Alphazc | Alphaia Dizziness
psychedehc could prOV|de more effective and novel perceptions toward ore- Shtld ~ S5htle  5htsa  5ht6  5ht2c  5ht2a  SERT  Alpha2A AlphalB  Sigma Woak
treatment for a particular ailment. Accordingly, existing ideas or beliefs. 4 ,l, - 1 eakness
this review addresses the chemical biology of - [ _ _ |
psilocybin and LSD-25 and provides an initial Q. _ Psychological changes |‘r‘10Iu”de.
comparative framework for assessing the S ReEa i - ISmpalret(_j pefrcepttlr?n of “sel
effectiveness of each drug under certain 41 6 12 26 ; Fep?ra |or} (;)_rm _et_egof sical bog
circumstances. 5ht1b | 5ht6 | 5ht1d | 5ht2za | 5ht2b |AIpha2A-|- D2 D1 AIpha1A-|-Beta1 Alphat ee !ngs Or diSsocla IOf_] rom_a physical body
5ht7  5htla  5ht5a D3 5ht2c  5htle D4 D5 Beta2 ¢ Feellngs of “unifying with a h|gher rea”ty”
The binding affinities of psilocin and LSD-25 to various Altered perceptions of time and space
Introduction E'euhral treciptl;)r'& Ir?el)"aﬁis iIS i";_ units Or]:'nEKi t(W#'h _th)e Difficulty focusing or paying attention
- - - IgNESL NPK; DEING the 1eaSt Seleclive 1.€. nignest altinity). Perceived pseudo-hallucinations or illusions
PSyChede“C and haIIUCInOgemC drugs ha.ve .been The different colors represent different families of Audio-visual Synesthesia (hearing colors
used by humans for thousands of years in rituals receptors seeing sounds, etc.) !

and religious ceremonies. These compounds
possess the ability to alter human perception and
transcend previously established personal and
cultural conditioning. The current legal status of
both psilocybin and LSD-25 compounds are
Schedule | in the United States, meaning that they
currently have no accepted medical use and

The figure below shows a persistence homological
scaffold, or a simplified representation of the complex
neurological connectivity network in the brain both on a
placebo a) and on psilocybin b). It is important to note
that in the presence of psilocybin, new connections are

Metabolic Breakdown of Psilocybin

possess a high potential for abuse. The figure above illustrates how modern ~Made and some pre-existing connections are also Alkaline Phosphatse
| neuroimaging techniques such as arterial ~ Strengthened. Nonspecifio Estease
- spin labeling, blood oxygen level @ ®) =
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e dependent measurements, and magneto- - | D | N
aEphedra 'Rohypnol .Alcohol encephalography have helped to 88 /\ @“3@@@ | 5 i3 \ l ” H
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Dependence Potential

e o oide, | caen o determine that the Default Mode Network £ i@\ | N
2 S in the brain shows significantly less : @ Fgt' a\ y ocaminaton UGTs: UGTIALD
m 3 oo™ activity in the presence of LSD-25. Top 0 s 2 VR PR Action UGTIAY
e o row: Placebo, Middle row: LSD-25, RN A .é.?
Bottom row: comparative difference o} fe 9 NG ST
_ _ (orange = increase, blue = decrease). s | .‘ ‘.;,-‘
Psilocybin il Lo o e
PRI VAR NI B A0 . NSy N n ol 4 Psilocin-O-Glucuronide
Psilocybin occurs naturally and is one the main _ _
psychedelic ingredients found in “magic” Discussion
mushrooms. The first recorded use dates back to Psilocybin L SD-25 Hepatic Aldehyde N e
ab_O_Ut 30_00 years ago. The _gompound _Wa_‘s Naturally occurring compound Semi-synthetic compound B
originally introduced to the scientific Co_mmumty n Bicyclic aromatic structure with no stereo specificity Larger four-ring system with two chiral carbon
1957 by Robert G. Wasson and then isolated by -
Dr. Albert Hofmann in 1958. There are over 100 . . :
. : . Must be chemically modified to produce Does not need to be chemically altered to produce
species of psychedelic mushrooms in the world _ _
with varying degrees of psilocybin content. psychotropic response psychotropic response
Effective Dose: 0.045 mg/kg Effective Dose: 0.001 mg/kg
Effects last 3-6 hours Effects last 9-12 hours
“Seatbelt” theory may not apply, or may not be as “Seatbelt” theory - locks LSD-25 molecule in the
effective as LSD-25 receptor site
~50% excreted unmodified ~1% excreted unmodified
Glucuronidation rate: ~80% Glucuronidation rate: <5% =
Visuals described as “natural” and “flowing” Visuals described as “geometric” and “calculated” =
Described as “being tied to a rocket ship” Described as “flying a rocket ship”
Higher affinity for 5-HT,, receptor than the 5-HT,. Higher affinity for the 5-HT,. receptor than the 5-
] ] ] ] receptor HT,, receptor
Lysergic ACId Dleth Iamlde - 25 Affinity only for the D, and D, receptors Affinity for D,, D,, D, D,, and D receptors
The compound LSD-25 is a semi-synthetic Able to bind to sodium-dependent serotonin Unable to bind to sodium-dependent serotonin
variation of an ergot alkaloid produced by the transport receptors|  |transport receptors
fungus Claviceps purpurea, which naturally grows C-fos early gene activated (T* gene expression from C-fos early gene activated (I gene expression from
on rye wheat. LSD-25 was originally synthesized extracellular signals) extracellular signals) - Ox0-3-Hydroxy-LSD
by Dr. Albert Hofmann at the Sandoz lab in 1938. It egr-1, egr-2 and jun-B (cell proliferation, Promotes arc (M learning, memory and plastic
was not until 1943 that Dr. Hofmann re- differentiation and transformation) changes in the brain)
synthesized the compound on a hunch that it had Promotes ania3 (upregulation of glutamate) :
“other effective qualities than those found in the
first test”. During the final step of the synthesis, Dr. References*
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