B.10 Mind-Altering Drugs
OBJECTIVES:
1. Describe the effects of lysergic acid diethylamide (LSD), mescaline, psilocybin and tetrahydrocannabinol (THC).

2. Discuss the structural similarities and differences between LSD, mescaline and psilocybin.
3. Discuss the arguments for and against the legalization of cannabis.
Hallucinogens

        Hallucinogens comprise a unique collection of substances that are ingested to induce alterations of consciousness.  A variety of substances with differing chemical structures are known to induce hallucinations when ingested in nontoxic doses.  Hallucinations are usually visual, auditory, and tactile, in varying combinations, depending on the substance ingested, the setting, and the experiences of the person using them.  Hallucinogens change the user’s perceptions, thinking and emotions.  Often users see things that aren’t really there; that is, they have hallucinations.  This group of drugs can act as a stimulant or depressant.  Hallucinogens can be produced from plants or created in laboratories. 

Hallucinogenic substances have been used worldwide for centuries to induce altered states for religious and spiritual purposes.  Throughout history, abuse of such substances probably was limited because of the moral and religious significance of their uses.

Marijuana (AKA grass, pot, reefer, joint, hashish, cannabis, weed)
Marijuana, hashish, and hashish oil are obtained from a plant called cannabis sativa.  The major active chemical ingredient in marijuana is THC (tetrahydrocannabinol).  Marijuana is a psychoactive (mind-altering) drug.  It can alter perceptions, moods, and sensations. 

Short-Term Effects of Marijuana Use

The three major areas of functioning that are affected by marijuana use are the central nervous system, the cardiovascular system, and psychological functioning.  The primary effects of marijuana are behavioral, because the drug affects the CNS. Popular use of marijuana has arisen from its effects of euphoria, sense of relaxation, increased visual, auditory, and taste perceptions that may occur with low to moderate doses of the drug. Most users also report an increase in their appetite.  Effects on the nervous system include impairment of intellectual functioning, short-term memory, and lose of the ability to speak clearly.  Both physical co-ordination and visual concentration also become impaired and the sense of time is typically prolonged.  Effects on the cardiovascular system include increased heart rate and changes in blood pressure, often associated with changing positions from sitting or lying to standing.  Effects on psychological functioning include feelings that range from well-being and exhilaration to anxiety and fear.  In some cases, panic, paranoia, and disorientation may occur.  Some cases of severe delirium and hallucinations have also been reported.  Such cases should raise suspicion that the marijuana may have been laced with another agent such as PCP.  

Long-Term Effects of Marijuana Use 

Long-term effects of marijuana use are still under investigation.  Dangerous effects seem to be associated mostly with heavy chronic use.  Both psychological and physical dependence can occur with regular use.  Habitual use can also precipitate or worsen symptoms of mental illness or emotional problems.  Marijuana smoke contains many of the same irritants that are found in tobacco smoke.  As such, chronic marijuana smoking can cause sinus and bronchial tubes to become inflamed.  Although there is no conclusive proof that marijuana causes lung cancer, there is growing evidence that it does.  Also, current research suggests that, when both tobacco and marijuana are smoked, there is a greater potential to produce cancer than with either substance alone.   Learning may be greatly affected because the drug diminishes one's ability to concentrate and pay attention.  Studies have shown that learning may become "state-dependent" meaning that information acquired or learned while under the influence of marijuana is best recalled in the same state of drug influence.

The active component in cannabis is believed to have medical properties.  Many maintain that it is effective in the treatment of nausea caused by chemotherapy in cancer patients.

Others claim that cannabis stimulates appetite in patients with AIDS or is useful in the treatment of glaucoma.  While the active ingredient in marijuana has been approved as a synthetic medication by the FDA (dronabinol) for these purposes, use of whole marijuana remains hugely controversial.  

LSD (AKA acid, sugar cubes, pearly gates, wedding bells, white lighting)
Lysergic acid diethylamide (LSD) is the most powerful mind-altering chemical of the known hallucinogens.  Even in very small doses, its effects include changes in perception, mood, and thought.  LSD is a hallucinogen that results in bizarre mental reactions and distorts the user’s senses.  Some users experience two strong and opposite feelings at the same time, such as depression and elation.  Hallucinations and perceptions of the senses melding together can occur.  Users may experience a sense of wonder and joy, or they may feel anxious and fearful.  In some cases, psychotic episodes can occur.  These are characterized by bizarre behaviour, delusions, terror, and hallucinations.  Tolerance to LSD develops quickly, so that with consecutive daily doses, no amount of the drug can produce desired effects.  Only after a period of abstinence of three to four days does sensitivity return.  Physical dependence on LSD does not appear to occur.  Some users may become psychologically dependent. 

Salem Witch Trials and LSD

When Linnda Caporael began nosing into the Salem witch trials as a college student in the early 1970s, she had no idea that a common grain fungus might be responsible for the terrible events of 1692. But then the pieces began to fall into place. Caporael, now a behavioral psychologist at New York's Rensselaer Polytechnic Institute, soon noticed a link between the strange symptoms reported by Salem's accusers, chiefly eight young women, and the hallucinogenic effects of drugs like LSD. LSD is a derivative of ergot, a fungus that affects rye grain. Ergotism -- ergot poisoning -- had indeed been implicated in other outbreaks of bizarre behavior, such as the one that afflicted the small French town of Pont-Saint-Esprit in 1951. 

Ergot is caused by the fungus Claviceps purpurea, which affects rye, wheat and other cereal grasses. When first infected, the flowering head of a grain will spew out sweet, yellow-colored mucus, called "honey dew," which contains fungal spores that can spread the disease. Eventually, the fungus invades the developing kernels of grain, taking them over with a network of filaments that turn the grains into purplish-black sclerotia. Sclerotia can be mistaken for large, discolored grains of rye. Within them are potent chemicals, ergot alkaloids, including lysergic acid (from which LSD is made) and ergotamine (now used to treat migraine headaches). The alkaloids affect the central nervous system and cause the contraction of smooth muscle -- the muscles that make up the walls of veins and arteries, as well as the internal organs. 

Toxicologists now know that eating ergot-contaminated food can lead to a convulsive disorder characterized by violent muscle spasms, vomiting, delusions, hallucinations, crawling sensations on the skin, and a host of other symptoms -- all of which, Linnda Caporael noted, are present in the records of the Salem witchcraft trials. Ergot thrives in warm, damp, rainy springs and summers. When Caporael examined the diaries of Salem residents, she found that those exact conditions had been present in 1691. Nearly all of the accusers lived in the western section of Salem village, a region of swampy meadows that would have been prime breeding ground for the fungus. At that time, rye was the staple grain of Salem. The rye crop consumed in the winter of 1691-1692 -- when the first usual symptoms began to be reported -- could easily have been contaminated by large quantities of ergot. The summer of 1692, however, was dry, which could explain the abrupt end of the bewitchments.  These and other clues built up into a circumstantial case against ergot that Caporael found impossible to ignore.

Mescaline and Peyote

“Mesc,” “buttons,” and “cactus,” are common names for closely related drugs from the peyote cactus plant.  Risks include accidents, brain damage, and possible death.  Mescaline is a phenylethylamine-derived alkaloid that is found worldwide in a variety of cacti, the best known being the North American peyote cactus.  Similar to the mushroom-derived hallucinogens, mescaline in the form of peyote cactus buttons has been used in rituals by many Native Americans for centuries. To achieve the desired effect, 5-10 buttons are ingested. 
Psilocybin and Psilocin 

Originally derived from psilocybin mushrooms, these drugs, called “magic mushrooms,” are now also manufactured synthetically. They are chemically related to LSD and mescaline and carry the same risks as LSD of sensory distortion, brain damage, and accidents.  These indole alkaloids are found worldwide in a variety of mushrooms and have been used by indigenous peoples of Central America for centuries in religious rites.  Ingesting only a few mushrooms may produce hallucinogenic affect, but, generally, large numbers of mushrooms are required.  

Both mescaline and psilocybin have been known for centuries by the Aztecs in Mexico, who used them in tribal rites, believing the vivid, colourful hallucinations had religious significance.  The Aztecs even had professional mystics and prophets who achieved their inspiration by eating the mescaline-containing peyote cactus (Lophophora williamsii). Indeed, the cactus was so important to the Aztecs that they named it teo-nancacyl, or "God's Flesh".  This plant was said to have been distributed to the guests at the coronation of Montezuma to make the ceremony seem even more spectacular.  During the 19th Century, the use of peyote cacti in tribal rituals spread north to the natives of North America, such as the Comanches, Kiowas and the Mescalero Apaches, from where mescaline obtained its name.  Over the years, the use of these drugs in religious rites became fused with Christianity, and even today some tribes believe that God put some of His power into peyote, and Jesus was the man who gave the plant to the Indians in a time of need.

Hallucinogenic Effects on the Body and Behavior

Brian - Hallucinogens can change the user’s perceptions even in relatively low doses.  Users may also have problems with memory, attention span, and abstract thinking; use can lead to headaches, sleeplessness, shakiness, convulsions, and brain damage. A loss of coordination contributes to falls and other injuries.

Eyes - Use of hallucinogens results in dilated (widened) pupils and blurred vision.

Heart, circulatory system - Uses may have high blood pressure, increased heart rate, and increased body temperature.

Digestive system - Users may suffer an upset stomach, vomiting, cramps, and loss of appetite.

Reproductive system- The use of hallucinogens during pregnancy can cause birth defects.

Behavior – Hallucinogens can change the thoughts, feelings, and behavior of the user, often in unexpected ways. Use of these drugs can lead to a very worried feeling, depression, panic, paranoia, or long-term mental disturbance.
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Psilocybin and mescaline are psycho-active because they closely resemble the structures of neuro-transmitters that convey impulses from one nerve to another, especially in the brain.  Examples are serotonin and norepinephrine.  The hallucinogenic molecules fit into the same receptors as the neuro-transmitter, and over-stimulate them, leading to false signals being created.

	[image: image2.png]




	Serotonin


Many hallucinogens are variations of important biological substances called indole-amines.  These contain an indole ring structure which is simply a 6-membered benzene ring fused to a 5-membered ring containing nitrogen.  An example of an important indole-amine is the serotonin molecule mentioned earlier.  The main variation is to add a few methyl groups, making the molecule more lipophilic (soluble in fats), and so better able to penetrate the fatty membranes that protect nerves and nerve endings.  This allows the molecules to more readily penetrate the central nervous system, and hence makes them more potent.  Psilocybin has this indole ring, with a phosphoric acid group attached to it.  Mescaline does not have the indole ring, but its structure can be represented so as to suggest its relation to the ring.  The most famous hallucinogenic drug, LSD has a complicated structure, but it, too, is based around the indole ring.
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