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    To so many brave and unprejudiced people,




    who prefer to listen and research before speaking,




    who question dogmas and make the world move forward.




    To family and good friends,




    to love and other miracles of life.




    Thank you for always being there for me.


  




  




  

    This work has a purely informative and general dissemination function under article 19 of the International Declaration of Human Rights, which recognises and protects the right to information. However, the information contained in this work is intended exclusively for persons of legal age.




    In no case is the content of this work intended to promote, propose or provoke the possession, trafficking, production or consumption of psychoactive substances or any other crime, whether related or not. The lack of criminal significance regarding the mere personal consumption of psychedelic drugs in most Western countries also means that these figures cannot be found in a work that only contains informative, bibliographical and scientific information on a topical subject of medical-scientific interest which has a regular presence in the mass media, such as research and therapeutic use of psychedelic drugs and other psychoactive substances, whether legal, controlled or illegalised.




    The publisher and authors disclaim any inappropriate, risky, dangerous or illicit use that the reader of this work may make of the data and knowledge contained herein. The content of this work, whether of a scientific, medical, legal or risk-related nature, while seeking to be as rigorous and up-to-date as possible, does not represent a guarantee in any field.


  




  




  

    This collection of books is relevant and necessary at a time when psychedelic medicines are already available for use in psychiatry, as is the case with ketamine, and as the arsenal available will grow over time: psilocybin, MDMA, DMT, etc. The collection fills a necessary gap in this new medical and social panorama. The authors responsible for the texts are the best Spanish specialists in their field and the collection can only be a publishing success. It will also serve to provide the media with objective and accessible information on a subject that, although still unknown, will be the near future of mental health treatment, at a time of pandemic when it is more necessary than ever.




    José Carlos Bouso, PhD,




    Scientific Director, ICEERS.




    (International Center for Ethnobotanical Education, Research and Service)


  




  

    FOREWORD




    In the 1970's and 80's, most psychedelic substances as well as psychedelic research were banned nationally and internationally, despite millennia of traditional use, decades of western scientific studies, and neuroscience discoveries and promising results in mental health treatments (as you will learn in this book). The western socio-political context then was different from today’s, with both social and scientific knowledge about these powerful substances limited. There was little in the way of accurate harm reduction information to effectively minimize the risks of the widespread recreational use, the clinical use was blocked by the massive “war on drugs” propaganda so as not to counteract the misinformation. Psychedelics were lacking more solid scientific knowledge and, as humans, we tend to fear what we don’t fully know, control or understand, so psychedelics were brought to a difficult impasse. In 1986, to break that impasse with new scientific research and knowledge, right after the 1985 scheduling of MDMA, I founded the scientific research and educational nonprofit MAPS, which develops medical, legal, and cultural contexts for people to benefit from the careful uses of psychedelics.




    For more than 30 years, despite all the difficulties, the knowledge about these powerful tools was kept and enlarged both underground and beginning in 2000 in clinical research into therapeutic applications, thanks to the conviction of many brave therapists, activists, scientists and organizations, like MAPS, convinced that psychedelics were “as valuable to the mind as the telescope is to astronomy or the microscope is to biology” (to cite Stanislav Grof) and hold an immense therapeutic potential. With the new millenia, the research started giving us its fruits and all this important scientific wisdom started to sprout finally in modern science here and there in the context of the big mental health epidemic unfolding in the western societies over the last decades, an epidemic that current mental health treatments are struggling unsuccessfully to contain. The enormous potential of psychedelics for neuroscience and therapy attracted the interest of many great scientists and institutions worldwide that joined the field and further accelerated the research and the momentum for accepted medical use.




    Nowadays, in the midst of a psychedelic renaissance with the potential to transform mental health treatments and our knowledge of the mind forever, esketamine is already approved for depression, Phase III trials with MDMA for PTSD are generating great results, and psilocybin and other psychedelic compounds are researched for many different mental health indications. We have more and more psychedelic knowledge every day. We also have a great opportunity to make all this new scientific knowledge accessible for everyone, to make people understand how and why psychedelic-assisted psychotherapy works, and why all this scientific research is great news for public health. We can finally bring these treatments to those who need them in a context where society understands what, why and how. This is the aim of this book and the collection.




    In this this book and the collection it belongs to, you will learn about the basics of psychedelic drugs, the history of the psychedelic renaissance, the new neuroscience discoveries made through psychedelics, and the very promising uses of the psychedelic-assisted psychotherapies to treat many difficult indications like depression, anxiety, PTSD, addiction. You will also learn about the potential risks and practical harm reduction approaches used to prevent these risks inside and outside the lab. As psychedelic substances are now in the process of demonstrating safety and efficacy, it is because we now know more about how to better manage the variables of set & setting to maximize possibilities of a therapeutic outcome and minimize the risk of any problem when psychedelics are taken in a proper therapeutic context with a proper mindset and preparation.




    Knowledge is power. To make this psychedelic revolution become an enduring clinical reality for millions of patients and humanity, we need our societies to be well educated in the topic to avoid mistakes from the past and to understand the potential risks and benefits, avoiding the former and benefiting from the latter, like many other cultures around the world have done for millenia. After decades of propaganda and misinformation, a well informed public opinion through books like this is the safe way forward for science, public health and to prevent prohibitionist approaches to drugs as we still face in many places. Despite the amazing results and safety shown for psychedelics in the clinical studies so far, a lot of understanding, work and legal developments are still needed in most countries and societies to keep researching, optimizing and finally bringing these powerful tools to those who need them now for therapy and those who might benefit from them in the future. We need good public and administrative knowledge for more research and to set the basis for an informed debate on how to better utilize the amazing opportunities brought to us by the psychedelic renaissance.




    An enduring legacy of this COVID19 pandemic will probably be an aggravated mental health epidemic requiring better therapeutic tools to cope with it, rising awareness about the importance of safe & effective mental health prevention and treatments and the importance of trusting science. As you will read in these pages, science is showing that psychedelics are a powerful tool for mental health treatment and psychedelic-assisted psychotherapy is needed more than ever. Psychedelic research has the potential to change our approach to mental health forever, if we manage to keep educating society and minimizing risky use. After a very long and strange trip, psychedelics might finally be back to stay.




    Rick Doblin, Ph.D.




    Founder and CEO of MAPS




    (Multidisciplinary Association for Psychedelic Studies).


  




  

    INTRODUCTION TO THE COLLECTION




    This is the first of a series of books that will be published within the Psychonaut Guides collection and one that will allow you to learn many things about psychoactive substances in general and psychedelics in particular, as well as the current status of their promising therapeutic uses for a variety of mental health disorders, so unfortunately widespread in our days.




    This collection will provide a closer look at these issues, in a simple and didactic way, seeking to bring the subject within reach of anyone with an interest in learning about it, but without neglecting scientific rigor and objectivity, avoiding delving into moral or philosophical questions, and focusing on science, rational knowledge, pragmatism and public health.




    In this first volume, which serves as an introduction to the collection, we will begin by introducing the topic of drugs and some of their generalities, seeking to provide the reader with a basic understanding of their types, mechanisms of action, uses and risks, in order to focus then on the specific topic of psychedelic drugs, their recent history, their mechanisms of action, their growing scientific and clinical interest, its legal status, its risks at different levels and how to reduce them as much as possible.




    As you will discover in these pages, we are at a key moment to learn about these issues. Not only are there growing movements clamoring for the failure of the "war on drugs" and calling for a revision of the policies in this regard (mainly aimed at decriminalization and even regulation), but there is an important research current that proposes the therapeutic use of some of these psychoactive substances, particularly cannabis (a compound on which we will not focus), and those with psychedelic properties, since they can become very effective treatments for some of the most difficult illnesses we face in mental health today. These substances can be both pure psychedelics (psilocybin, LSD, mescaline or ayahuasca) and empathogenic-entactogenic (MDMA) or dissociative1 (ketamine).




    Disorders such as depression, anxiety, addictions or post-traumatic stress, very widespread fundamentally in modern Western societies and very difficult to treat effectively or efficiently, are being treated experimentally, even achieving complete remissions2 in a safe and effective manner through the use of psychotherapies assisted by psychedelic substances (or semi-psychedelic3) in controlled therapeutic contexts. These results have earned recognition from the most important regulatory agencies in the world, such as the U.S. Food and Drug Administration (FDA) and the European Union’s EMA (European Medicines Agency), designating psychedelic-assisted psychotherapies as of great innovative importance and facilitating their research and accelerating their clinical development.




    The return of these substances, which decades ago (and in a very different sociopolitical context) were classified internationally as having "a high potential for abuse and no recognized medical value," classification which led to their illegalization, means that we are now rediscovering these powerful molecules that have been used for millennia by many other cultures outside the Western world. For us, this means a real psychedelic renaissance, the beginning of a revolution in neuroscience and mental health that could change our societies forever.




    

      

        1 Defined in the "Types of Drugs" section.


      




      

        2 In mental health, the word "cure" is not used much, preferring the concept of complete or partial "remission."


      




      

        3 Substances with psychedelic properties, even if these are not their main effect; also known as atypical psychedelics.
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    BASIC CONCEPTS OF NEUROSCIENCE AND NEUROPHARMACOLOGY




    Before addressing issues of drugs in general and those with psychedelic properties in particular, it is necessary to be clear about some basic notions of neuroscience1 that will allow us to understand both their most basic mechanisms of action and the elementary terminology necessary to be able to speak about them properly. Although you can find some key definitions in the glossary, and in this collection, there are specific publications in the field of neuroscience and neuropharmacology you can examine2. Let’s start by briefly exploring the terrain.




    BRAIN AND CENTRAL NERVOUS SYSTEM




    In the human body, our thoughts, emotions, behaviors, etc., originate in the most complex and unknown organ we have: the brain.
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        Arrangement of the parts of the nervous system (both central and peripheral) in the human body. (Medium69, Jmarchn, CC BY-SA 4.0 <https://creativecommons.org/licenses/by-sa/4.0>, via Wikimedia Commons).


      


    




    This organ is located inside our head and is part of what is known as the nervous system, a system that runs throughout our body and performs numerous functions for our survival, such as regulating and maintaining each vital function, controlling voluntary movements, speech, intelligence, memory, emotions and processing the information received through the senses, being the organ where the mind and consciousness of the individual reside.




    The brain is the directing part of this complex nerve network that extends throughout the body and allows it to carry out its important functions. Based on these functions and the anatomical structure, human beings divide our nervous system into: Central nervous system or CNS (which includes the brain and spinal cord) and peripheral nervous system or SNP (consisting of all the peripheral nerves that are outside the CNS but connect to it).




    Both the central nervous system (CNS) and the peripheral nervous system (PNS) are made up of many different elements and subunits, but the most famous and important are highly specialized cells known as neurons.




    NEURONS, SYNAPSES, NEUROTRANSMITTERS AND NEURORECEPTORS




    The neuron is the specialized cell that makes up the tissue of the nervous system. In the human brain there are some 80,000 million neurons interconnected through a huge tangle of physical "wires" that extend from their bodies and link them together to form a network. These wires, called axons (which are long and send messages) and dendrites (which are short and receive messages), allow communication between the cells, through chemical and electrical signals that we will see below.
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        Morphological structure of a neuron. 


        (Blausen.com staff (2014). "Medical gallery of Blausen Medical 2014". WikiJournal of Medicine 1 (2). CC BY 3.0 <https://creativecommons.org/licenses by/3.0>, via Wikimedia Commons).


      


    




    These electrical impulses that travel through the neuron as if it were a wire, are known as action potentials, and could be compared to telegraph messages in Morse code. They are electrical impulses that can propagate within the neuronal "wiring" of the brain and travel long distances through the nerves of the body at very high speeds.
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        Simplified drawing of a synapse, "connectors" where the axon of a neuron almost touches the dendrite of another neuron, and communication between the two is carried out by the release of chemical signals (neurotransmitters). (Nrets, CC BY-SA 3.0 <http://creativecommons.org/licenses/by-sa/3.0/>, via Wikimedia Commons).


      


    




    In any cable network there must be "connectors" that link them to each other and to other devices. In the nervous system, those connectors that link the axon of a sending neuron with the dendrites of a receiving neuron are known as synapses, and they are the points where neurons almost touch. But, as they do not really touch each other most of the times, upon reaching these points, the electricity that traveled through the axons (wires) makes some chemical signals "jump": these are the neurotransmitters. So, although neurons use electricity to send messages within the different parts of their elongated body, when it comes to passing that message to other neurons they do so mostly by "splashing" each other with chemicals, called neurotransmitters, which are released when that message in the form of an electrical impulse reaches the end of the axon and must pass on to the next neuron. Although it seems impossible, this process that can seem so complex occurs in intervals of milliseconds, and each neuron can be connected to 10,000 others.




    These chemical signals between neurons (neurotransmitters) are quite varied and can send very different messages to the next neuron. We could say that they act as different "keys" that are released by the sending neuron (presynaptic neuron) to the synapse (the connector), and will only fit in some specific "locks" (called neuronal receptors or neuroreceptors) of the receiving neuron (the postsynaptic neuron). Depending on the type of "doors" the receiving neuron wants to open or close, the sending neuron will release one type of key or another.




    The substances used by the body to send "non-nerve" messages over long distances or throughout the body are known as hormones3, while neurotransmitters are substances that also send messages but only between neurons and over very short distances, in those synapses we have discussed, producing effects that can be immediate and very localized, or propagate throughout the entire neural network. Some hormones that are generally used by the body can also be neurotransmitters, and some neurotransmitters behave like hormones. However, the key is that the electricity we generally associate with neurons and the nervous system, in reality only occurs within each neuron, the communication between different neurons being fundamentally chemical and based on neurotransmitters, and these are involved in various processes. For example, some of the most famous neurotransmitters are serotonin, known to many as the "hormone of happiness" (although this is only partially true), or dopamine.




    Just as there are multiple neurotransmitters that perform different functions, there are several types of neuroreceptors in the membranes of neurons, which are protein structures that act as locks for these keys, and that are activated or not depending on the specific neurotransmitter (key) that comes close to them. For the same neurotransmitter there can be several subtypes of neuroreceptor, so it can even be said that some of them are "master keys" insofar as, sometimes, they can not only open a single lock, but several of the same type, although they do not always turn equally well in all locks. In neuronal communication, what is ultimately important is not so much the neurotransmitter but what happens at the level of the receptors in the postsynaptic neuron, the locks that are being open, and how they do it.




    These neurotransmitters and neuroreceptors can serve many different functions both inside and outside the brain, and, depending on the specific region of the brain or neuronal circuit on which they act, they can even be involved in completely opposite processes; so the generalization that a neurotransmitter only has a specific effect is overly simplistic and not always accurate. To give an idea of their diversity and the multiple processes in which they are involved, these are some neurotransmitters with their neuroreceptors and some of their main brain functions:
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    There are many other neurotransmitters and neuroreceptors, as well as other types of molecules that can act as neurotransmitters, although they are not released in the same way, such as oxytocin (related to emotional bonding, childbirth and breastfeeding) or endorphins (related to analgesia and acting on opioid receptors).
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        Network of neurons seen under the microscope. (ALol88, CC BY 4.0 <https://creativecommons.org/licenses/by/4.0>, via Wikimedia Commons).


      


    




    As we can see, all this is not as simple as saying that serotonin is the hormone of happiness, but rather that it acts as a modulator with various functions depending on which of its 14 different receptors it is activating and in which brain region, or neural network, it is found. Other neurotransmitters with fewer receptors can fulfill functions that are easier to explain, such as glutamate, which activates neurons and increases their electrical excitability, or GABA, which "turns them off" or reduces their electrical excitability. But these effects at the neuronal level do not always translate to the entire brain, and it will also depend on the specific networks that are being activated or deactivated.




    Why is it so important to talk about how neurons communicate in this book introduction? Because it is this chemical communication between neurons that allows the brain and the other parts of the nervous system to carry out all their functions. Just as it happens inside a computer, the operation of which does not depend only on the work of one of its parts but on the interaction (communication) between many of them, a neuron in our brain does not "think;" the neuronal network does. It is at this point that we can start talking about how exogenous molecules4, like psychoactive substances, influence these processes.




    NEUROPHARMACOLOGY




    A drug is a molecule that is considered "bioactive" because, due to its structure and chemical configuration, it can interact with protein macromolecules, generally called receptors (locks), located in the membrane, cytoplasm or nucleus of a cell (such as neurons, for example), giving rise to an action and a noticeable effect. For example, when we take ibuprofen, it reduces pain and inflammation. For this reason, pharmacology is the branch of science that studies how the drug (be it a medicine bought in a pharmacy, a medicinal plant or a beer served at a bar) interacts with the body – its actions, effects and properties.




    Neuropharmacology in particular studies how some drugs act specifically on neurons and the nervous system. Drugs with the ability to interact with our neurons and nervous tissues are called "psychoactive substances" or "psychoactive drugs," and sometimes simply "drugs", and they cover a wide range of molecules such as alcohol, anxiolytics, analgesics, tobacco, cocaine, coffee, LSD, MDMA, etc.




    

      [image: imagen]




      

        A lock and its key – an analogy of the interaction between drug-receptor or neurotransmitter-neuroreceptor. (ItalianLocksmith, CC BY-SA 3.0 <https://creativecommons.org/licenses/by-sa/3.0>, via Wikimedia Commons).


      


    




    Based on this definition we can begin to understand why the concept of neurotransmitter (key) and neuroreceptor (lock) is so important to understand, since psychoactive substances (both legal and illegal) act precisely there, on those locks in our neurons. They affect the interaction between our internal keys and our locks, sometimes acting as if they were the keys themselves and opening those locks (agonistic effect), like a pick or false key opens a lock in the absence of the original key; and other times blocking them, as if they were broken keys which fit but do not turn, and not letting other keys in (antagonistic effect). Also, sometimes, they simply make the neurons unable to withdraw those keys after releasing them (reuptake inhibitors), or even "release" more keys than expected (transporter reversals). All these possible actions of drugs in the synapse are what give us such a wide range of possible effects, causing neuronal activations or preventing them, in a way that is different from the normal functioning of the system. They are said to have a certain "affinity" (or fit) for one or more neuroreceptors at a time and can bind to them with lesser or even greater affinity (strength) than our own neurotransmitters.




    In essence, it could be said that psychoactive substances act as if they were our own neurotransmitters, but instead of being generated within our own body (endogenous), they enter our body from the outside (exogenous), and their way of interacting with neuroreceptors is different from that of our own neurotransmitters. They are like picks or false keys that can open our locks, even if they are not our own keys.
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        Temporary decrease in blood flow/activation in certain brain regions after psilocybin. Image shows regions where there was a significant decrease after psilocybin compared to placebo. (Taken from Robin L. Carhart-Harris et al., "Neural correlates of the psychedelic state as determined by fMRI studies with psilocybin," Proceedings of the National Academy of Sciences of the United States of America 109, 6 (February 7, 2012): 2138-43). With permission from RCH, first author)


      


    




    This happens at the neuronal level, but if we see what happens at the brain level, these changes in the locks of our neurons have a global impact that temporarily changes the way the brain works, and may affect the way different brain regions communicate with each other: overactivating some regions, turning off others, causing incoordination in others. This is what produces the changes in consciousness that we notice, for example, when we drink a beer, drink coffee or consume any other substance with psychoactive properties.




    Although much remains to be discovered about the neurochemical processes that form the basis of our consciousness, every day we know more about the basic neurochemistry of our brain functioning, the one that lays the biological foundations of our thoughts, feelings and behaviors. Therefore, every day we have a better understanding of how drugs influence them, and how we can use them to advance science and therapies.




    

      

        1 Science that studies the nervous system and all its aspects (such as structure, function, biochemistry, pharmacology and pathology), and how its different elements interact, giving rise to the biological bases of cognition and behavior.


      




      

        2 Definitions are detailed later and in the glossary.


      




      

        3 For example, testosterone, adrenaline, insulin, cortisol or melatonin.


      




      

        4 Produced outside the body.
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    INTRODUCTION TO PSYCHOACTIVE SUBSTANCES




    PSYCHOACTIVE… DRUGS?




    In the previous chapter, we saw that psychoactive substances are those that, upon entering the body (via any route: oral, nasal, intramuscular, intravenous), exert a direct effect on the central nervous system, causing specific changes to its functions (pain, state of mood, perceptions, etc.). Examples of these substances may include: alcohol, caffeine, anxiolytics, antidepressants, painkillers...and other psychoactive drugs, including some of the illicit kind.




    When we speak of illicit psychoactive drugs we are referring, of course, to those whose production, trafficking or sale has been illegalized. If we were to ask about them on the street, the first thing people would comment on would be their addictive, harmful and, in certain circumstances, even deadly nature. Yet, these characteristics are not intrinsic to these substances, but rather depend to a large extent on the use that is made of them.




    So, when talking about psychoactve substances: if they are not all illegal, not all addictive, not all harmful, what do they have in common? What identifies them as a family and differentiates them from all other drugs or any other existing substance?




    As we began to see in the previous chapter, it all comes down to where they act and what effects they produce.




    What all the molecules mentioned above have in common is their ability to directly influence neuronal activity in the central nervous system. Psychoactive substances act on the neuroreceptors of these neurons (or on the neurotransmitters that allow them to communicate with each other), resulting in psychoactive effects of various kinds, like modifying our consciousness, mood, level of alertness, etc. Drugs, whether legal, restricted for medical use, or illegalized1, are those keys that, like our internal neurotransmitters, fit into the locks of our neurons (or act on our internal keys).




    Therefore, if we want to be more precise when referring to substances such as alcohol, cannabis (marijuana), cocaine or LSD ("acid"), ideally, we would not just talk about drugs, which is a very broad term, but "psychoactive substances" or "psychoactive drugs." These terms are essentially synonyms. In addition to being synonyms, they would be the most precise terms to use. However, to make it easier for the reader and keeping with the usual social lexicon, throughout this book we will use the word "drug" as an abbreviated form of "psychoactive drug" or "psychoactive substance."




    Far from technical definitions, drugs, whether legal, illegalized or restricted for medical use, are fundamentally known for their effects on the mind and behavior, since they are tools that not only stimulate or relax us, they allow us to access other altered or non-ordinary states of consciousness.




    The science that studies the effects of these substances on the mind – cognition, emotions, thoughts, sensations, motivations and behaviors – is known as "psychopharmacology."




    

      [image: imagen]




      

        Sensory isolation tank, where you float in body-temperature salt water in the dark, in silence, to deprive the brain of any sensory input and achieve altered states of consciousness. (Floatguru, CC BY-SA 3.0 <https://creativecommons.org/licenses/by-sa/3.0>, via Wikimedia Commons).


      


    




    Fortunately, psychoactive substances are not the only tool we have to access these altered states of consciousness. There are various ancient and modern practices that allow us to achieve states that can resemble those obtained through psychoactive substances, such as: meditation, breathing, fasting, extreme sports, sleep deprivation, sensory isolation chambers2, or lucid dreams3. People who enjoy exploring altered states of consciousness, through these various pharmacological or non-pharmacological tools, are known as "psychonauts" and the discipline they practice as "psychonautics."




    TYPES OF PSYCHOACTIVE SUBSTANCES




    What do a boat, a car, a plane and a bicycle have in common? Not all of them have wheels, or motors, or move on the same surface, or at the same speed, or work the same... However, we can say that, in essence, they are all vehicles whose function is to move people, other living beings, or things. However, if we wanted to go beyond a generic description, we would be making a mistake by referring to all vehicles in the same terms, without distinguishing their different functions and characteristics and without taking into account the different security measures that we must employ prior to using them.




    The same goes for drugs. When we hear about them as a whole, one of the first things we should keep in mind is that we are talking about a group of very heterogeneous chemical substances and, although all of them act on the nervous system and can alter our perception, emotions, mental processes, behavior, etc., they not all do it in the same way, nor in the same intensity, nor in the same direction nor, of course, carry the same risks.




    Moreover, as it is not possible (nor functional) to carefully test or study each drug and their effects, one by one, in order to talk about them, we inevitably need "classification models" to arrange what they have in common and what differentiates them; a way of systematically grouping psychoactive substances that allows us to know their main effects and risks, and thus be able to speak, properly this time, of types of drugs.




    Currently, it is very common for the general population to be guided by the classification system dictated by the legal status of substances, something that is not very informative, is susceptible to change and has no scientific basis. This very basic approach to drugs basically tells us that substances are divided into a small group of "legal drugs", such as alcohol, coffee and tobacco (which many people do not even consider drugs), and another enormous group of "illegal drugs4" (or simply "drugs" for most), such as cocaine and cannabis. If we were to ask on the street about how we can somehow classify illegal drugs, many people would apply a subdivision based on their own subjective perception of the risk they pose, dividing them into "soft drugs" and "hard drugs", which is another arbitrary classification based on press headlines, rumors or the more or less well-founded opinion of each individual.




    Also, you may be surprised to discover that many of the "drugs" you probably think are hard or totally illegal today turn out to have authorized medical use. In fact, drugs with such gloomy and stigmatized names as "liquid ecstasy" (GHB), "speed" (amphetamine), "heroin" (diamorphine), "crystal meth" (methamphetamine), ketamine, etc. are authorized for medical use and currently marketed under names such as Xyrem®, Adderall®, Desoxyn®, Ketalar® and are dispensed in pharmacies or hospitals on a daily basis, just as cocaine, opium, LSD and many others once were.




    Probably, some people would also allude to the usual classification between natural or synthetic drugs that, contrary to popular belief, tells us very little about their effects and their risks. In fact, many substances that were believed to be synthetic are not, such as GHB (liquid ecstasy), which later turned out to be naturally occurring not only in wine, vermouth or berries, but also in our brains and the brains of other mammals.




    On the other hand, if we go to a more academic field, we can find more technical answers generally related to the different chemical structures of substances, such as tryptamines, phenylethylamines or cathinones, which are tremendously complex classifications to handle for practical or informative purposes.




    Luckily, for those people who are really interested in learning the main intrinsic characteristics of psychoactive substances, in a rigorous yet simplified and useful way, classifications based on their effects have existed since ancient times, the richness and complexity of which are advancing led by science and experimentation.




    Until the end of the last century, the classification based on their main effects was very simple, and it was limited to dividing drugs into: stimulants, sedatives and hallucinogens, which could be represented graphically in a triangle, square or star, depending on whether some combined categories were added, such as stimulant-psychedelic or depressant-psychedelic drugs. In this regard, a very good and very complete graphic layout is the one created by Derek Sneider with its four spheres; or the version by David McCandles named "Drugs World5", which allows us to clearly see the different profiles of effects that sometimes occur in the same molecule; or the version prepared by the NGO Espolea (Mexico), baptized as El Universo de las Drogas6("The Universe of Drugs"), using a four-pointed star.
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        Venn diagram with psychoactive substances divided into 4 overlapping categories: stimulants, hallucinogens, depressants, and antipsychotics.Derek Snider, 2005.


      


    




    As some parts of these graphs were confusing, over time some of these basic categories were added and subdivided (for example, the group of sedatives became divided into depressants and analgesics). However, starting in the year 2010, the limitations of such a rudimentary classification began to be seen very clearly with the explosion of the market of research chemicals, new illegal synthetic drugs inspired by already banned molecules, some even described as far back as the 1980s in books such as the PiHKAL7 and the TiHKAL8, and that were sold freely on the internet and in smartshops during the time it took them to be illegalized. Many of these substances were assigned to the "miscellaneous" or "other" category, or were placed in mixed sections, as has always been the case with MDMA or "ecstasy" (the effects of which were located at the intersection of stimulants and psychedelics), or cannabis, which used to be placed between depressant and psychedelic.




    In 2012, in the United Kingdom, a new classification model was developed by Mark Aldey, UK Drugwatch and several psychonaut forums that managed to solve, to a great extent, the limitations of the old systems through the creation of three new categories such as: empathogenic-entactogenic, cannabinoids and dissociative, updating the term hallucinogens to psychedelics, and the term analgesics to opioids. They decided to place all seven categories of substances in a circle, and "The Drugs Wheel" was born9 – probably the best effects-based drug classification model that we have today, and one that combines simplicity and rigor by classifying most of the established drugs and many of the new synthetic substances (or new psychoactive substances, NPS)10 in these seven categories of effects.
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        The Drugs Wheel, drug classification by effects. (by Mark Adley, available at http://www.thedrugswheel.com).


      


    




    Based on this basic classification of drugs according to their effects, let’s define each of these 7 categories, as well as their main uses and risks:




    STIMULANTS




    Stimulants are mainly those substances that activate, energize, cause euphoria, increase concentration, raise alertness, etc. In most cases, they do this through their direct or indirect action on the neurotransmitters dopamine and norepinephrine, their neuroreceptors, or their systems. These substances tend to increase brain activation and hence their name "stimulants." Some examples of this category are:




    

      	Caffeine (coffee, tea, energy drinks).




      	Cocaine ("coke", "blow").




      	Amphetamines ("speed", Adderall®).




      	Methamphetamines ("meth", Desoxyn®).




      	Nicotine (tobacco).




      	MDPV ("cannibal drug").




      	Alpha-PVP ("flakka").
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      Caffeine from coffee or tea is the most famous and consumed stimulant in the world. (Zacharias Korsalka from Vienna, Austria, PDM-owner, via Wikimedia Commons).


    




    Main Uses




    Some stimulants such as methylphenidate or amphetamine are used in medicine for the treatment of attention-deficit/hyperactivity disorder (ADHD), the treatment of narcolepsy11 or accompanying treatments that can cause drowsiness (caffeine, pseudoephedrine, etc.), and also to accelerate weight loss in specific cases (amphetamines and methamphetamines), such as bronchodilators (amphetamines) or local anesthetics (cocaine).




    They are also used as nootropics, or cognitive enhancers, in academia and in the workplace. In fact, caffeine is the most used stimulant worldwide, with millions of doses consumed daily, followed by the next widely consumed stimulant, nicotine, in the form of tobacco.




    They are also widely used alone or combined, at a recreational level, in leisure spaces such as nightclubs and festivals, as well as other illegalized stimulants such as cocaine or amphetamine.




    Main Risks




    All drugs have risks, and stimulants are no less. This does not mean that most of these risks are always inherent to the substance itself but rather that an important part derive from the use that is made of them, influenced by important variables related to the substance itself (like type, dose, frequency, purity, adulterations, route of administration, etc.), to the user (state of physical and mental health, psychological state, emotional state, intention, tolerance, combinations with other drugs, etc.) and the context of use (social context, legal status, risky activities, driving, etc.). Therefore, these risks will depend on many variables and, most of the time, can be reduced, although they can never be completely ruled out.




    In the worst cases, the use of stimulants can lead to cardiovascular problems (such as heart attacks, strokes or other cerebrovascular accidents, arrhythmia, tachycardia, high blood pressure), dehydration and hyperthermia ("heat stroke"), hyponatremia12, or transient psychological problems such as insomnia, anxiety, paranoia, and even stimulant psychosis13.




    Likewise, accidents can occur derived from the euphoria and recklessness produced by the substance (which makes driving a dangerous activity), and in certain people and conditions they can produce antisocial behavior such as aggressiveness.




    Some stimulants can cause hangovers, neurotoxicity, or emotional comedowns, especially in high doses or when mixed with alcohol or other substances.




    The long-term risks of stimulant use are highly dependent on the type of stimulant, the person using it, the frequency of use, and the doses taken. High frequency or high doses can lead to physical tolerance, psychological addiction, neuropsychiatric abnormalities, and cardiovascular diseases such as cardiomyopathy. The use of some types of stimulants can be highly addictive, both physically and psychologically, and faster routes of administration (such as injection, vaporization, or insufflation) are often more problematic than slower routes (oral administration). Neural adaptations to long-term effects can also be problematic, making it difficult to quit after chronic use.




    DEPRESSANTS




    Substances that mainly relax, disinhibit, sedate, cause euphoria, etc. are considered depressants, generally due to its action on GABA neuroreceptors. They reduce neuronal and cerebral activation – hence their designation as "depressants." Paradoxically, depressant substances, at low doses, tend to produce a feeling of energy and euphoria, which is actually related to disinhibition. Some examples are:
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        Red wine glasses. Alcohol is the most widely known and consumed depressant in the world. 


        (Maria Eklind, CC BY-SA 2.0 <https://creativecommons.org/licenses/by-sa/2.0>, via Wikimedia Commons).


      


    




    

      	Alcohol (beer, wine, rum, gin, whiskey, vodka, etc.).




      	Benzodiazepines (alprazolam, lorazepam, diazepam, Orfidal®, Valium®, Trankimazin®).




      	Barbiturates.




      	GHB (or its precursor, GBL) misnamed "liquid ecstasy" (and "G", "juice", Xyrem®).




      	2M2B.




      	Mebroqualone.


    




    Main Uses




    Depressant drugs are used in medicine as anxiolytics, muscle relaxants, sedatives, hypnotics, and anesthetics.




    Outside the medical world, they are widely used in the recreational field for their disinhibiting and social properties, with alcohol being one of the three most consumed drugs in the world, behind coffee (caffeine) and tobacco (nicotine).




    There have also been uses in the criminal field as a chemical submission14 tool.




    Main Risks




    As we commented with respect to stimulants, the risks of depressant drugs will depend a lot on the variables of the substance itself (type, dose, frequency, purity, adulterations, route of administration, etc.), the consumer (state of physical and mental health, psychological state, emotional state, intention, tolerance, combinations with other drugs, etc.) and the context (social context, legal status, risk activities, driving, etc.) – risks that can be reduced but never completely eliminated.




    In the worst cases, the consumption of depressants can lead to dizziness, vomiting, coma and even cardiorespiratory arrest.




    Some depressants such as GHB/GBL or benzodiazepines (especially if they are not sold already in doses) have a lot of pharmacological potency, so accidental overdoses can occur. They can also facilitate accidents due to their effects on coordination and reflexes (driving or any motor activity can be dangerous). Depressant substances, such as alcohol, can also cause aggressiveness and recklessness in some people.




    Some depressants can be toxic, especially in high doses, or if they are mixed with other substances. In the case of alcohol, it is common for it to produce a multifactorial phenomenon known as a "hangover" that is derived from a combination of lack of rest, dehydration, stomach irritation, toxic effects on the brain and liver, headache, neuroinflammation, nausea and neuroadaptive effects.




    The long-term risks of using depressant substances depend very much on the type, the person, the frequency of use and the dose. High frequency or high doses can lead to addiction, liver and brain damage (particularly alcohol), cardiovascular disease, cancer, and neurotoxicity.




    Depressants can be physically and psychologically addictive. Furthermore, since some are widely available and accepted in many societies, such as alcohol or benzodiazepines, the social context may mask addiction or encourage increased consumption, especially in the case of alcohol.




    If the consumption of depressants such as alcohol is maintained over time, the brain can develop adaptations that make it dangerous to stop abruptly. In the case of alcohol, a syndrome known as "delirium tremens" may develop, which could even lead to death. Because of this, slow and well-planned detoxification or the use of other depressant psychoactive drugs is often temporarily necessary. This chronic consumption also takes its toll on many areas of the brain, especially those related to memory, and can produce forms of dementia, such as the well-known Wernicke-Korsakoff syndrome. Not only does the brain suffer from chronic alcohol consumption, but this condition is also particularly damaging to the liver. In cases of chronic consumption, fatty liver, cirrhosis or liver failure may occur. Long-term alcohol consumption is also related to cardiovascular and metabolic diseases.




    OPIOIDS




    Opioids are considered those substances that produce analgesia, well-being, euphoria, etc. through their action on opioid receptors in the brain, emulating the effect of endorphins. Their name comes from its similarity to the substances present in opium, such as morphine. As with depressants, although their action is fundamentally inhibitory, at low doses they produce a subjective sensation of stimulation.




    Some examples are:




    

      	Morphine (opium, poppy).




      	Heroine (horse).




      	Codeine.




      	Methadone.




      	Buprenorphine.




      	Tramadol.




      	Fentanyl.




      	Ocfentanyl.




      	MT-45.
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      Bottle of morphine for hospital use, the best known natural opioid. (Vaprotan, CC BY-SA 3.0 <https://creativecommons.org/licenses/by-sa/3.0>, via Wikimedia Commons).


    




    Main Uses




    Some opioid drugs are used in medicine as analgesics, anesthetics, antitussives or antidiarrheals.




    Drug policy has always had a complicated relationship with opioids, since they are very addictive substances but very necessary and difficult to substitute in the treatment of pain.




    Main Risks




    As we commented with respect to stimulants and depressants, the risks of opioid drugs will depend a lot on the variables of the substance itself (type, dose, frequency, purity, adulterations, route of administration, etc.), the user (state of physical and mental health, psychological and emotional state, intention, tolerance, combinations with other drugs, etc.) and the context (social context, legal status, risky activities, driving, etc.) – risks that can be reduced but never completely eliminated.




    In the worst cases, opioid use can lead to dizziness, vomiting, coma, or even cardiorespiratory arrest.




    Most opioids are pharmacologically very potent and have a low safety ratio, so accidental overdoses can easily occur if their purity, adulteration and dosage are not well known.




    In the long term, opioids are highly addictive substances, and they generate tolerance very quickly, so their therapeutic use should be as short as possible.




    It is worth mentioning that some common routes of administration of opioids, such as intravenous injection, can present risks themselves in certain contexts, such as the transmission of diseases like hepatitis or HIV if sterile equipment is not used.




    CANNABINOIDS




    Cannabinoids are considered those substances that produce calm, sensory distortions, creativity, laughter and other effects through their action on cannabinoid receptors in the brain. These substances act on cannabinoid neuroreceptors in the brain and other areas of the body. Its name comes from its presence in the cannabis sativa plant. Some examples include the active ingredients of cannabis, THC and CBD, of which THC is the most responsible for its psychoactive effects and CBD has a modulating action on these; but in the field of new psychoactive substances we can also find a string of new synthetic cannabinoids such as 5C-AKB48 and MDMB-4en-PINACA.
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        Cannabis sativa plant in bloom. (Pavel Sevela, CC BY-SA 3.0 <https://creativecommons.org/licenses/by-sa/3.0>, via Wikimedia Commons).


      


    




    Main Uses




    In recent decades, much research has been done on the therapeutic use of cannabis and cannabinoids for the treatment of different diseases, and there is a growing number of countries or regions that have already authorized their medical use for conditions such as chronic pain, Parkinson’s, chemotherapy nausea, epilepsy, glaucoma, PTSD, etc. Its non-medical use is also widespread, being considered the most widely used illegalized drug in the world.




    Main Risks




    As with previous substances, the risks of cannabinoid drugs will depend a lot on the variables of the substance itself (type, dose, frequency, purity, adulterations, route of administration, etc.), the user (state of physical and mental health, psychological and emotional state, intention, tolerance, combinations with other drugs, etc.) and the context (social context, legal status, risky activities, driving, etc.) – risks that can be reduced but never completely eliminated.




    At the risk level, it is convenient to establish a clear distinction between natural cannabinoids, present in the Cannabis sativa plant, and those of synthetic origin, sometimes called "spice."




    In the worst cases, the use of natural cannabinoids could lead to anxiety, paranoia, psychotic episodes or other mental disorders.




    Although on a physical level it is generally considered safe, high doses can produce a "whitey" or "green out", characterized by tachycardia, hypotension or dizziness, so they can pose a risk for people with heart problems. Nevertheless, it is not considered toxic at a physiological level and, despite its large consumer base, deaths associated with cannabis are hardly reported except in very specific situations. One of the most common adverse effects is the above mentioned "whitey", episodes of dizziness and transient discomfort normally associated with high doses. Still, as we have seen, they have psychological risks, being able to advance the manifestation of psychotic disorders in predisposed people.




    A common risk in the consumption of cannabis is the overdose associated with consuming it orally in the form of confectionery or cannabis cooking, with absorption and potency being much greater by this route. In addition, since it takes several hours for the effects to be noticed when being ingested orally, there are cases of redosing due to impatience which end up producing an overdose that, although not fatal, can be a frankly unpleasant experience.




    Regarding synthetic cannabinoids, they are new, unknown and extremely powerful substances, pharmacologically speaking, so it is very easy to accidentally overdose on them and expose yourself to risks much greater than those of natural cannabis consumption.




    EMPATHOGENS-ENTACTOGENS




    Empathogenic or entactogenic are substances that have the peculiarity of generating mostly empathy, love and connection with other people and with oneself, as well as positive emotions, well-being, sociability, emotionality, etc., mainly by releasing large amounts of serotonin from our neurons, but also other neurotransmitters such as dopamine, norepinephrine and oxytocin.




    The word "empathogen" alludes to its ability to generate empathy, while "entactogen" is derived from the root en (Greek for "within"), tactus (Latin for "tactile") and gen (Greek for "produce"), that is, to produce contact with oneself, to connect with oneself.
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        Ecstasy pills (MDMA), the most famous empathogenic-entactogenic substance.


      


    




    These substances can also have stimulant and psychedelic properties at high doses but are not distinguished by them (this is why some empathogen-entactogen substances like MDMA are also considered to be semi-psychedelic or atypical psychedelics).




    The main substances in this category are:




    

      	MDMA (ecstasy).




      	MDA.




      	6-APB ("benzofury").




      	MDMC (methylone).


    




    Main Uses




    Currently, empathogenic-entactogenic drugs do not have an officially authorized medical use, but MDMA is well advanced in clinical trials to be authorized in the treatment of post-traumatic stress disorder (PTSD) in the next few years. Since it is already in the process of being evaluated by some very important regulatory agencies (FDA, EMA), in some countries its compassionate use can be requested in certain cases when conventional treatments are not working.




    The recreational use of empathogens such as MDMA ("ecstasy") is widespread in leisure spaces, such as music festivals, concerts or nightclubs.




    Main Risks




    As with all other previous substances, the risks of empathogenic-entactogenic drugs will depend a lot on the variables of the substance itself (type, dose, frequency, purity, adulterations, route of administration, etc.), the user (state of physical and mental health, psychological and emotional state, intention, tolerance, combinations with other drugs, etc.) and the context (social context, legal status, risky activities, driving, etc.) – risks that can be reduced but never completely eliminated.
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