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1. §
has devastating consequences for individuals and society. However, the existing treatment for addiction is moderately effective at best. In recent years, the researchers have renewed their interest in the effectiveness of classic hallucinogens for clinical uses such as treating addictions and other behavior-related health issues. In the present work, we tried to review both pharmacological mechanisms of actions and the recent researches done on the use of classical hallucinogens in treating addiction. Also, some selective review related to other relevant researches was done, for suggesting prospectus of future research. The classic hallucinogen showed extraordinary record for safety in clinical research. Also, with the limited understanding of the clinically important impacts of classic hallucinogens, there are many opportunities for future research which may contribute novel knowledge and help in treating addiction. This review provides the scientific literature related to the use of classic hallucinogens and the related mechanism of action of psychedelic in treating drug addiction.
























Figure 1. Figure 1 :
1[image: Figure 1: Neuropharmacology classification of addictive drugs by primary target[4].]

Figure 2. 
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2. Introduction
 Up: Home Previous: 1. § Next: 3. A
ddiction can be defined as a relapsing and chronic illness that is characterized by the obsessive seeking of drugs and its continued use regardless of its harmful effects. [1]. . Addiction totobacco, alcohol, and other drugs is the main reason for disability and death globally [2].
Most addictive drugs facilitate the dopamine function in the CNS [3]. The mesolimbic dopamine system was considered as their primary target of addictive drugs. The mesolimbic dopamine system starts in the ventral tegmental area (VTA), It projects to accumbens nucleus, hippocampus, amygdala, and the prefrontal cortex) Addictive drugs can be classified broadly into three classes based on their specific molecular target and cellular mechanisms for activating the mesolimbic system. 1 st class targets the Gio proteincoupled receptors, The cannabinoids, opioids, hallucinogens, and Jama-hydroxybutyric acid (GHB), exerts their action via this pathway 2 nd class interacts with ion channels or ionotropic receptors, they include dissociative anesthetics, alcohol, nicotine, benzodiazepines, and some inhalants. And the 3 rd class interacts with dopamine transporter includes amphetamines, cocaine, and ecstasy. These three classes of drugs loosely map onto three distinct cellular mechanisms to increase dopamine levels. The first is the direct stimulation of the dopamine neurons (e.g., nicotine). The second mechanism is the interference with the reuptake of dopamine or the promotion of nonvesicular release (e.g., amphetamines). The third mechanism is indirect, whereby the drugs inhibit ?aminobutyric acid (GABA) neurons that act as local inhibitory interneurons (e.g., opioids) [4].
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3. A
 Up: Home Previous: 2. Introduction Next: 4. Limitations of Current Treatments for Addictions
Author ?: Dept of pharmacology Faculty of Medicine King Abdulaziz University, Jeddah Saudi Arabia. e-mails: Profahmedali@gmail.com, asali@kau.edu.sa Author ?: Department of Pharmacology Faculty of Pharmacy Taibah University, Al-Madinah AlMunawrah Saudi Arabia. 
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4. Limitations of Current Treatments for Addictions
 Up: Home Previous: 3. A Next: 5. a) Methodology
Several pharmacological and behavioral treatments have been developed that target specific aspects of addiction However, the effects of most currently available treatments remain disappointingly not optimal [2]. Therefore, there an increasing interest to search for new medications and revolution in the management of addiction. In this context, natural products represent a wealthy resource. The objectives of the current review are to summarize the progress in utilizing natural products in the management of addiction.
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5. a) Methodology
 Up: Home Previous: 4. Limitations of Current Treatments for Addictions Next: 6. b) Results
Searching PubMed 2009-2019, for herbal medicine, natural products, nutraceuticals, special emphasis was given for use of Psychedelic, or psychoactive substances for management of addiction, The results are summarized below.
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6. b) Results
 Up: Home Previous: 5. a) Methodology Next: 7. History and definition of Psychedelic substances
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7. History and definition of Psychedelic substances
 Up: Home Previous: 6. b) Results Next: 8. c) Structure and chemistry
Psychedelics are psychoactive compounds whose primary action is to alter the cognition and perception by affecting the neurotransmitters of the brain. Interestingly they are not likely to produce dependence nor addiction. The recent history of these compounds began with the isolation of mescaline, the psychoactive alkaloid produced by the peyote cactus, by Heffter in 1898, and the discovery of the effects of LSD by Hoffman in 1943.
The pharmacological effect of these compounds have been studied in a wide range of animal models [5].
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8. c) Structure and chemistry
 Up: Home Previous: 7. History and definition of Psychedelic substances Next: 9. d) Characteristic features
A-indoleamines include indolealkylamines such as dimethyltryptamine (DMT), psilocybin, lysergic acid diethylamide (LSD). B-phenylalkylamines include mescaline) [6]. (Update the structure, chemistry, clear figures).

 Up: Home Previous: 7. History and definition of Psychedelic substances Next: 9. d) Characteristic features

9. d) Characteristic features
 Up: Home Previous: 8. c) Structure and chemistry Next: 10. LSD & psilocybin
Many natural PSY possesses features that might encourage research regarding their utility asan anti-addiction drug: [2]. 1) Absence of the addictive effects.
2) Their molecular target support anti-addiction effects.
3) Their psychological effects changes in behavior and personality which is persisting likely to participate in natural addiction recovery e) Clinical studies Clinical trials utilized Natural PSY has been recently reviewed. These compounds vary widely in their structures, and pharmacological profile but all relatively non-addictive, and exhibited similar subjective effects'& [2].
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10. LSD & psilocybin
 Up: Home Previous: 9. d) Characteristic features Next: 11. DMT (Ayahuasca)
A meta-analysis of data on LSD as a treatment for alcoholism from the 1950s to 1960s showed its beneficial effect on alcohol abuse. A clinical trial demonstrated the effectiveness of psilocybin on smoking cessation and found that 80% of patients were smoke-free 6 months after receiving two or three doses of psilocybin along with cognitive-behavioral therapy (CBT). Another study demonstrated the utility of psilocybin as an adjuvant in the management of alcoholism.
(psilocybin-assisted psychotherapy,). These studies highlighted the preliminary efficacy of natural PSY in the treatment of depression, anxiety, addiction. They are thought to exert their main effect via partial agonist or agonist activity at the serotonin 2A (5HT2A) receptors [7]. [8].
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11. DMT (Ayahuasca)
 Up: Home Previous: 10. LSD & psilocybin Next: 12. Ibogaine
Ayahuasca is a decoction prepared using two plants: Psychotria Viridis and the vine of Banisteriopsis caapi. The 1 st contains DMT (which is destroyed in GIT by MAO) and the 2 nd contains (MOA inhibitor) betacarboline alkaloids and harmala alkaloids (tetrahydroharmine, harmaline, and harmine). This combination allows DMT to be effective orally [9]. ( ) [6] Several animal studies using ayahuasca demonstratedits include antidepressant effect [10]. [11], anti-addictive properties in an animal model for alcoholism [9,12].
Studies in humans to demonstrate the utility of Ayahuasca? assisted therapy showed promising results., An old study showed its efficacy in the management of alcoholism Halpern et al. Regular ayahuasca users frequently reported a decrease in consumption of cocaine, alcohol and other addictive drugs long-term use of ayahuasca are not related with loss of cognitive function ayahuasca do notcauseits tolerance and also marked it to have aninadequate dependence potential.
Ayahuasca increases the levels of stress hormones prolactin and cortisol in the blood., It may causemoderate increases in systolic (SBP) and diastolic blood pressure (DBP) was observed, with minimal change in heart rate. Ayahuasca's use for healthy individuals seems to be practically safe in the context of physiological effects. The side effects commonly observed with ayahuasca use are vomiting and nausea, which is related to the dose [13]. 
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12. Ibogaine
 Up: Home Previous: 11. DMT (Ayahuasca) Next: 13. Mechanism of action
Ibogaine is anindole alkaloid with psychoactive effect, it is an active constituent of an African rainforest shrub Tabernanthe Iboga. Its efficacy in the management of addiction is well documented, surprisingly after a single dose. However, ibogaine's serious toxicity that leads to fatality is one of the major causes of concern. [14]. Efficacy should be more clear Pharmacokinetics
Ibogaine is metabolized into Noribogaine(Odesmethylibogaine or 12-hydroxyibogamine) by CYP2D6
with exhibit genetically based variable metabolizing capacity?. The half-life of noribogaine is longer than ibogaine. (about? ) [15,16].
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13. Mechanism of action
 Up: Home Previous: 12. Ibogaine Next: 14. Adverse effects Ex-Vivo and animal model
Ibogaine and noribogaine are thought to act via several pathways They are an agonist of ?-and ?-opioid receptors and an antagonist of the N-methyl-Daspartate (NMDA), glutamate and nicotinic acetylcholine receptors, [17].
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14. Adverse effects Ex-Vivo and animal model
 Up: Home Previous: 13. Mechanism of action Next: 15. Mechanism of action
Studies in animals demonstrated serious toxicity, including cerebellar damage and abnormal cardiac function [15].
Ibogaine showed neurodegenerative effects in the rats in high doseswith excitotoxic effects on Purkinje cells in the cerebellum. Dose lower than 25 mg/kg did not exhibit neurotoxicity, Besides noribogaine may be less neurotoxic than ibogaine [16].
In our opinion, the dose used in human is not likely to cause neurotoxicity Support by data or ref
In human cardiomyocytes, the therapeutic levels of ibogaine and noribogaine significantly decreased the action potential repolarization. Therefore their use may evoke cardiac arrhythmia.A genetically based alteration in certain cardiac (hERG) potassium channels which is blockade by ibogaine predisposes the patient for serious QT intervalprolongation, serious arrhythmias, and sudden cardiac arrest (Fig 1).. Cardiac toxicity to noribogaine is thought to be similar to ibogaine [18].
Figure 2: Ibogaine and noribogaine impair the electrophysiology of the human heart [18] Report fatalities in human & drug interaction [16].
4. Salvinorin A Salvinorin Ais an active constituent of sage, Salvia divinorum. Structurally, it is notan alkaloid. Itdoes not affect the 5-HT 2A serotonin receptor, ) [19].
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15. Mechanism of action
 Up: Home Previous: 14. Adverse effects Ex-Vivo and animal model Next: 16. Lake of studies on human & limitations
Salvinorin A is acting as a selective agonist of the kappa-opioid receptor (KOR). It retains its antiaddictive property of traditional kappa-opioid receptor agonists with manyenhancements such as decreased side effects. Many studies showed that salvinorin A can modify the dopaminergic pathway via decreased dopamine levels in the caudate-putamen and dopamine neurotransmission levels in the dorsal striatum, basically by regulating the release of dopamine instead of its uptake [19,20].
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16. Lake of studies on human & limitations
 Up: Home Previous: 15. Mechanism of action Next: 17. Medical Research
At present, there are no studies regarding the therapeutic usage of salvinorin A on humans its intense hallucinatory effects (accompanied by dissociation, dysphoria, and motor effects) represented a major limitation of its use in humans [19]. 
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17. Medical Research
 Up: Home Previous: 16. Lake of studies on human & limitations Next: 18. Pharmacokinetics
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18. Pharmacokinetics
 Up: Home Previous: 17. Medical Research Next: 19. f) Non psychedelic natural products Thymoquinone (TQ)
It is metabolized by CYP450 and has a very short half-life of about 75 min [20].

 Up: Home Previous: 17. Medical Research Next: 19. f) Non psychedelic natural products Thymoquinone (TQ)

19. f) Non psychedelic natural products Thymoquinone (TQ)
 Up: Home Previous: 18. Pharmacokinetics Next: 20. Safety and limitation of Psychedelics
It is one of the main bioactive ingredients of Nigella Sativa, family Ranunculaceae TQ possess protection against oxidative stress, inflammation, and infections. and, neuroprotective effect. It exhibited beneficial effects against toxin-induced neuroinflammation and neurotoxicity [21].

 Up: Home Previous: 18. Pharmacokinetics Next: 20. Safety and limitation of Psychedelics

20. Safety and limitation of Psychedelics
 Up: Home Previous: 19. f) Non psychedelic natural products Thymoquinone (TQ) Next: 21. Potential adverse effects
A comprehensive study of risk and safety matters was described by Johnson and colleagues [23].
Here we abstract a brief description.
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21. Potential adverse effects
 Up: Home Previous: 20. Safety and limitation of Psychedelics Next: 22. Safeguards against risks
Classical hallucinogens may be used in unsafe ways, but they normally do not impose addiction. Psychosis, though it is rarely observed in medical places. classical hallucinogen has very minimum physiological toxicity.
No evidence of neuropsychological deficits or damage of organ the most important concern was the anxiety and fear, [24][2].
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22. Safeguards against risks
 Up: Home Previous: 21. Potential adverse effects Next: 23. Conclusions
Screening for a history of psychiatric behavior; administration under medic observation and availability of measures for the management of any cardiovascular abnormality may improve the Risk/ benefit ratio. [2,23] III.
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23. Conclusions
 Up: Home Previous: 22. Safeguards against risks Next: 24. Medical Research
Using some natural psychedelics for example DMT for management of drug addiction is a very promising approach and research should be encouraged to optimize their clinical utilization. More work needs to be done on mechanisms of action, e.g., psychological mediators and persisting psychological change, neuroimaging studies of persisting effects, other biomarkers, and the possible role of genetics in moderating response to psychedelics should be manipulated. Conclusively, as all the drugs have some associated risks, constant care of safety for the patient is important, including the optimization of screening, preparation, debriefing, and follow-up sessions.
In the animal model, TQ attenuated the development of tramadol tolerance and dependence. El-Shamy et al. (2013 A study also reported that Nigella sativa possesses the ability to modulate neurotransmitters release and reuptake (dopamine, serotonin, gamma-aminobutyric acid, and acetylcholine and gives a beneficial effect on the decrease of drug tolerance [22]. 
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24. Medical Research
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 Up: Home Previous: 23. Conclusions Next: Appendix A §

Appendix A §
 Up: Home
Appendix A §


					
	
		, 
	
	
		Clinical Pharmacology 
		B.G. Katzung (editor)
		2017. McGraw-Hill Education. 
	

	
	
		Effects of ayahuasca on the development of ethanol-induced behavioral sensitization and on a post-sensitization treatment in mice
		
			A J Oliveira-Lima
		. 
	
	
		Physiol Behav 
		2015. 142 p. . 
	

	
	
		Behavioural and neurotoxic effects of ayahuasca infusion (Banisteriopsis caapi and Psychotria viridis) in female Wistar rat
		
			A Pic-Taylor
		. 
	
	
		Behavioural Processes 
		2015. 118 p. . 
	

	
	
		Pharmacology and antiaddiction effects of the novel ? opioid receptor agonist Mesyl Sal B, a potent and long-acting analogue of salvinorin A. British journal of pharmacology
		
			B Simonson
		. 
		2015. 172 p. . 
	

	
	
		Drugs of Abuse
		
			C Lüscher
		. 
	
	
		Basic &amp, 
				
	

	
	
		Drug Use Disorders and Addiction, in Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 13e
		
			C P O'brien
		. 
		L.L. Brunton, R. Hilal-Dandan, and B.C. Knollmann (editor)
		2017. New York, NY: McGraw-Hill Education. 
	

	
	
		Ibogaine Detoxification Transitions Opioid and Cocaine Abusers between Dependence and Abstinence: Clinical Observations and Treatment Outcomes
		
			D C Mash
		. 
	
	
		Front Pharmacol 
		2018. 9 p. 529. 
	

	
	
		Ayahuasca: Pharmacology, neuroscience and therapeutic potential
		
			E Dominguez-Clave
		. 
	
	
		Brain Res Bull 
		2016.  (126)  p. . 
	
	 (Pt 1))

	
	
		The Therapeutic Potentials of Ayahuasca: Possible Effects against Various Diseases of Civilization
		
			E Frecska
		, 
		
			P Bokor
		, 
		
			M Winkelman
		. 
	
	
		Front Pharmacol 
		2016. 7 p. 35. 
	

	
	
		Psychedelic Drugs in Biomedicine
		
			E J Kyzar
		. 
	
	
		Trends Pharmacol Sci 
		2017. 38  (11)  p. . 
	

	
	
		Harmane Induces Anxiolysis and Antidepressant-Like Effects in Rats
		
			F Aricioglu
		. 
	
	
		Annals of the New York Academy of Sciences 
		2003. 1009  (1)  p. . 
	

	
	
		, 
		
			G F Koob
		. 
	
	
		Pathophysiology of Addiction 
		2015.  (1)  p. . 
	
	 (Psychiatry)

	
	
		Psychedelic medicine: a reemerging therapeutic paradigm
		
			K W Tupper
		. 
	
	
		CMAJ: Canadian Medical Association journal = journal de l'Association medicale canadienne 
		2015. 187  (14)  p. . 
	

	
	
		Anti-addiction Drug Ibogaine Prolongs the Action Potential in Human Induced Pluripotent Stem Cell-Derived Cardiomyocytes
		
			L Rubi
		. 
	
	
		Cardiovascular Toxicology 
		2017. 17  (2)  p. . 
	

	
	
		Ibogaine and addiction in the animal model, a systematic review and metaanalysis
		
			M Belgers
		. 
	
	
		Transl Psychiatry 
		2016. 6  (5)  p. e826. 
	

	
	
		Toxicokinetics of ibogaine and noribogaine in a patient with prolonged multiple cardiac arrhythmias after ingestion of internet purchased ibogaine
		
			M Henstra
		. 
	
	
		Clin Toxicol 
		2017. 55  (6)  p. . 
	

	
	
		Neuropharmacological Potential and Delivery Prospects of Thymoquinone for Neurological Disorders. Oxidative medicine and cellular longevity
		
			M Jakaria
		. 
		2018. 2018. 
	

	
	
		Human hallucinogen research: guidelines for safety
		
			M Johnson
		, 
		
			W Richards
		, 
		
			R Griffiths
		. 
	
	
		Journal of psychopharmacology 
		2008. 22  (6)  p. . 
	

	
	
		Classic hallucinogens in the treatment of addictions
		
			M P Bogenschutz
		, 
		
			M W Johnson
		. 
	
	
		Progress in Neuro-Psychopharmacology and Biological Psychiatry 
		2016. 64 p. . 
	

	
	
		Kappa opioid receptor signaling in the brain: Circuitry and implications for treatment. Progress in neuro-psychopharmacology & biological psychiatry
		
			N A Crowley
		, 
		
			T L Kash
		. 
		2015. 62 p. . 
	

	
	
		Potential therapeutic effects of thymoquinone on treatment of amphetamine abuse
		
			N Md Fauzi
		. 
		2018. 187. 8. 
	

	
	
		Cytochrome P450 and Omethyltransferase catalyze the final steps in the biosynthesis of the anti-addictive alkaloid ibogaine from Tabernanthe iboga
		
			S C Farrow
		. 
	
	
		J Biol Chem 
		2018. 293  (36)  p. . 
	

	
	
		Research on psychedelic substances
		
			S D Brandt
		, 
		
			T Passie
		. 
	
	
		Drug Test Anal 
		2012.  (4)  p. . 
	

	
	
		Chapter 14-Natural Product (Fungal and Herbal) Novel Psychoactive Substances
		
			S Gibbons
		, 
		
			W Arunotayanun
		. 
		Novel Psychoactive Substances, P.I. Dargan and D.M. Wood (editor)
		2013. Boston: Academic Press. p. . 
	

	
	
		The behavioral pharmacology of hallucinogens
		
			W E Fantegrossi
		, 
		
			K S Murnane
		, 
		
			C J Reissig
		. 
	
	
		Biochemical pharmacology 
		2008. 75  (1)  p. . 
	



			
 Up: Home

Information about this book

			Title statement

				Non Conventional Approaches for Management of Drug Addiction and CNS Disorders
			
			Publication

					Publisher
	Global Journals Organisation

					Availability
	
This is an open access work licensed under a Creative Commons Attribution 4.0 International license. Please email us for details and permissions.


				Place of publication
	Cambridge, United States
	Date
	15 January 2020


			Source

				
					
					
					 BAE7EBEE24DE9D7C3CB56F1BA5692659. 
				Ahmed Shaker Ali, Samar Faisal A Miski, 
King Abdulaziz University. Global Journal of Medical ResearchGJMR  2249-4618.  0975-5888.  10.34257/GJMR. Cambridge, United States: Global Journals Organisation. 20  (7)  35 39. 

			
		
			
				
					By Softinator Dynamics Pvt. Ltd.
					
				
			

		
OPS/toc.html
Contents

		2. Introduction

		3. A

		4. Limitations of Current Treatments for Addictions

		5. a) Methodology

		6. b) Results

		7. History and definition of Psychedelic substances

		8. c) Structure and chemistry

		9. d) Characteristic features

		10. LSD & psilocybin

		11. DMT (Ayahuasca)

		12. Ibogaine

		13. Mechanism of action

		14. Adverse effects Ex-Vivo and animal model

		15. Mechanism of action

		16. Lake of studies on human & limitations

		17. Medical Research

		18. Pharmacokinetics

		19. f) Non psychedelic natural products Thymoquinone (TQ)

		20. Safety and limitation of Psychedelics

		21. Potential adverse effects

		22. Safeguards against risks

		23. Conclusions

		24. Medical Research

		Appendix A ยง

		[About this book]



Guide

		[Title page]

		[The book]

		[About this book]





OPS/media/resource1.png
Veniral Tegmental Area.

Class 1
(opioids, THC, GHB):

il Class 3

(cocaine, amphetamine,
ecstasy): transporters

(all addictive drugs)

nicotine, ethanol):
channels.





OPS/media/resource2.png





