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Psychopharmacology Profile of Cannabis

For thousands of years, humans have turned to cannabis for both its psychoactive and therapeutic properties. Known for its analgesic and mild side-effects, cannabis (or marijuana) has been the subject of innumerable studies on its potential harm and medical value. While the drug is most commonly used for recreational purposes, and is heavily regulated throughout the world, the medical community has regarded it to have some useful applications as a medicine. 

Marijuana is the leaf of the hemp plant, which grows in sunny environments. Cannabis originated in Central Asia before traders distributed the plant throughout the known world
 and made it to be one of the oldest plants to have been cultivated for its economic value.
 In addition to producing marijuana, hemp yields fiber
, edible seed and a drug resin known as hashish. Both marijuana and hashish contain tetrahydrocannabinol (THC), which is the lone element in cannabis that produces the drug’s characteristic psychoactive effects.
 

Cannabis is generally referred to as marijuana, hashish, hash oil and botanical marijuana. The chemical name for cannabis is delta-9-tetrahydrocannabinol (THC). Pharmaceuticals have synthesized botanical THC into dronabinol, which has been marketed in the United States under the manufactured name of Marinol. Additionally, Cesamet (a French manufactured name for THC-based drug Nabilone) and Sativex
 (a U.K. manufactured mouth spray containing only natural THC) have emerged as other synthesized versions of THC.
 Cannabis is most commonly referred to in street lingo as herb, grass, bud, chronic, dope, indo and hydro.
  

As a drug, Cannabis sativa L.
 has a complex makeup of some 483 chemical constituents. Of these, sixty-six are cannabinoids, which are responsible for the psychoactive properties of cannabis, and are the most significant component(s) pharmacodynamically. Cannabinoids are broken down into subclasses that include types Delta-9-Tetrahydrocannabinol (Delta-9-THC), Delta-8-Tetrahydrocannabinol (Delta-8-THC),  Cannabiogerol (CBG), Cannabichromene (CBC), and Cannabidiol (CBD).
 The activation of cannabinoids (THC) through the introduction of cannabis largely spurs action in the central nervous system. THC binds to cannabinoid receptors as an agonist neurotransmitter, and also mimics an endogenous ligand known as anandamide, which is a naturally occurring chemical that impairs short-term memory. Both anandamide and THC
 bind to seven-helix
 CB1 and CB2 (cannabinoid) receptors. 

High concentrations of CB1 receptors are found in the central nervous system areas of the cerebral cortex, hippocampus, and basal ganglia, and in several peripheral organs and tissues. When activated by agonist THC, CB1 receptors principally impair cognition, short-term memory retention and psychomotor function. Additionally, CB1 receptors may also be responsible for alleviating some forms of pain that cannabis has been thought to treat. Meanwhile, CB2 receptors are primarily located in immune tissues, and have an undetermined role in responding to the administration of THC.
 Pharmacologically and toxicologically, Delta-9-THC is the most relevant of the cannabinoids, as it acts through the CB1 receptor
 in order to stimulate the brain to release dopamine at the nucleus accumbens
, and force the central nervous system to produce a number of effects
 that include intoxication, stimulation of appetite and relief from some examples of pain.

Cannabis is most often self-administered by inhaling the drug through smoke that enters the mouth, nose (mucous membranes) and lungs. Oral administration is common when the drug is added as an ingredient to food, or THC is presented therapeutically as a pill (Marinol). Other routes of administration such as dermal, rectal, aerosol, sublingual and ocular applications are rare.
 When smoked, ground cannabis leaf is packed into a cigarette, pipe or other delivery device that holds both marijuana and hashish. Because THC has high lipid solubility and does not dissolve in water, a water pipe is often used to filter the smoke.
 
The pharmacokinetics of cannabis is characterized by a rapid onset of psychopharmacological effects, and the long-term presence of THC in the body that can continue to exert mild effects for several days. Absorption of THC occurs rapidly, even though an average of less than 50% of the cannabinoid reaches the circulation system from a cannabis cigarette.
  Psychotropic effects are noticeable within a few minutes, and persist for up to three hours. Plasma concentrations of THC in the pulmonary system peak within 15-30 minutes.
 Oral absorption through food or pill is usually slow and inconsistent, but 100% of THC is ultimately ingested.
  In this circumstance, psychotropic effects are delayed by 30-90 minutes, reach their maximum after 2-3 hours and last for about 4-12 hours.
 Generally, THC is rapidly distributed at about 10 liters per kilogram of body weight to vascularized tissue in body fat, the liver, heart, placenta, thyroid and pituitary gland. Thereafter, the liver begins to metabolize THC and eliminate the drug from the body. However, the complete elimination of one single dosage of THC may take up to five weeks, as the vascularized tissue that accepted the THC during the distribution phase retains the drug long after the cardiovascular system has eliminated THC. While 80% of THC is eliminated through the feces, only traces of the drug are present in urine. Additionally, unchanged THC penetrates the placenta barrier and also appears in breast milk.

Cannabis in moderate doses produces largely pleasurable and sedative feelings in most people. Euphoric feelings are often accompanied by enhanced emotional and physical sensitivity, greater interpersonal closeness, and a loss of anxiety.
 Humans normally seek cannabis for its psychotropic effects that are accompanied by feelings of calm, drowsiness and amusement. In 2003, a national survey determined that, out of 19.5 million illicit drug users in the United States, more than 75% had used cannabis in the past month.

While small doses of cannabis often have mild side-effects, the slow elimination of THC can have potentially dangerous implications for persons who must perform complex tasks in the hours and days after using the drug. One study of airline pilot’s psychomotor performance on flight simulators after smoking a single marijuana cigarette the previous day demonstrated that the pilots overestimated their mental fitness, and were altogether unaware that THC was still impairing their psychomotor skills. After several pilots failed to safely land a plane in simulator exercises even though they reported beforehand that they were feeling competent, the study concluded that cannabis “clearly impairs judgment.” The slow release of THC from vascular tissues maintains enough THC in the bloodstream to impair judgment and coordination to some degree for several days after consuming the drug.

The most common side-effects associated with cannabis administration are impaired coordination and perception, hunger, increased heart rate, dilation of the blood vessels in the eyes, dry mouth, increased heart rate, short-term impaired memory, and side effects associated with tobacco smoking such as tar buildup, persistent cough and, eventually, lung and throat cancer.
 Large, repeated doses of cannabis can induce psychotic reactions in some people that include panic attacks, hallucinations and paranoia.
 However, most individuals do not encounter troubling short-term side effects. One anonymous survey of 128 participants in three countries on the medical use of THC found that 71% of those surveyed reported no side effects.
 Moreover, the acute toxicity of THC (particularly Delta-9-THC) is minimal
, and death in humans has never occurred from cannabis alone. The LD50 of oral THC in rats is between 800 and 1900 mg/kg, and up to 9,000 mg/kg in monkeys.
  
Yet, cannabis is still regarded to be a powerful drug that can have serious long-term health implications. Despite numerous studies documenting the harmful properties of cannabis, the scientific community often expresses doubt about claims that the drug has a role in certain long-term illnesses. An excerpt from a 1999 report released by the National Institute of Medicine on the medical use of cannabis highlights the uncertainty: “marijuana is …a powerful drug with a variety of effects (but)… the adverse effects of marijuana use are within the range of effects tolerated for other medications.”
 

Still, cannabis smoke contains more carcinogenic tar than tobacco smoke, because marijuana cigarettes usually lack a filter. Thus, precancerous changes in the airways have been demonstrated in cannabis smokers, and a recent study shows an increased risk of lung cancer that is proportional to the amount of cannabis use.
 Studies have also determined that repeated cannabis use alters sex hormonal balance, reduction of sperm count in males and altered menstrual cycles in females that are all reversible when cannabis use is suspended.  In experiments administering cannabis to monkeys and rats, the number and size of brain cells declined, and damage to the hippocampus and cerebral cortex in rats threatened memory and cognitive skills. Therefore, repeated cannabis administration caused brain damage in rats and monkeys. However, none of these side-effects have been demonstrated in humans. 

Harmful and long-lasting side effects have been substantiated, however, in regards to pregnancy, accidents, risk taking, induced psychosis and schizophrenia. Because THC freely crosses the placenta barrier, the human fetus may come to term prematurely, and at a low birth weight.
 Although it remains unknown whether acute marijuana intoxication directly affects risk taking, several studies have examined the effects of cannabis on psychomotor performance during simulations like the one conducted with the airline pilots. Lack of coordination, judgment and muscle control frequently contributes to motor vehicle and other accidents. Indeed, the presence of measurable levels of THC in the blood of injured drives in the absence of alcohol or other drugs demonstrates that cannabis can contribute to accidents.
 

Another study employing ten young adults who occasionally used cannabis demonstrated that an acute dose of marijuana impairs psychomotor performance and increases risk taking. Each of the ten adults was given a series of cannabis doses in the form of cigarettes that ranged in THC levels from placebo to 3.89%. Then, the subjects were given $6.00 and forced to choose between a risky or non-risky option. The non-risky option presented the subject with a one penny gain every time a button was pressed on a monitor. Selection of the risky option by pressing an alternate button on a monitor could yield a gain or loss of twenty-five cents. The study concluded that risky responses rose with the amount of administered THC, and that the increase in risk observed with the 3.58% THC dose provides strong evidence of a link between cannabis and risk-taking.
 Additionally, a study involving gambling found that long-term heavy cannabis users employ different decision-making strategies than individuals with minimal marijuana exposure, and may have specific mental blockages when it comes to the ability to balance rewards with punishments.
 

Long-term use of cannabis, said a separate study, is “associated with several adverse psychosocial features, including lower educational achievement and, in some instances, psychiatric illness.
 Among 1,439 heavy cannabis users in a Danish study, 27.5% had previously visited a psychiatric hospital, and most had significantly raised levels of depression and personality disorders.
 Some relate the depressed motivation of chronic marijuana users to a loss of a “goal-directed lifestyle” that is characteristic of “a motivational syndrome,” which is an unsubstantiated long-term side effect of cannabis use. Indeed, a study of 108 chronic cannabis smokers discovered that a large majority of heavy users (66-90%) self-reported numerous “negative effects” with long-term heavy cannabis use.

Recent research exploring the role that cannabis might have in hastening schizophrenia and psychosis has yielded numerous studies that have established that cannabis use may precipitate incidences of these mental illnesses.
 The most plausible hypothesis advanced is that cannabis use either precipitates schizophrenia, or exacerbates both schizophrenia and psychosis. Four recent studies involving subjects in three countries found relationships between the frequency of cannabis use and the risk of receiving a diagnosis of schizophrenia or psychotic symptoms. These relationships were stronger in people with a history of psychotic symptoms.
 In a review of five separate studies, the question was advanced whether cannabis use is the cause of schizophrenia. It was found that individuals using cannabis at ages 15 and 18 years had higher rates of psychotic symptoms at the age of 26 compared with non-users of the drug. A dose-response relationship between cannabis use and schizophrenia provides further evidence that there is a casual link between cannabis use during adolescence and the development of schizophrenia. The review concludes by suggesting that discouraging adolescent cannabis use could prevent psychotic disorders.
 
The abuse potential of cannabis is measured by the presence and severity of withdrawal symptoms, dependence and tolerance to THC. Most literature agrees that a withdrawal syndrome is an established fact for chronic users. Symptoms are primarily behavioral and are often characterized by irritability, agitation, sleep disorder, loss of appetite, and may include weight loss, nausea, diarrhea and other physical discomfort.
 
 
 There has been ongoing controversy in medical literature over whether cannabis is a dependent drug. Indeed, there exists no animal model for cannabis dependency.
 However, a large body of evidence now demonstrates that cannabis dependence, both behavioral and physical, does occur in about 7-10% of regular users.
 Tolerance to THC occurs when progressively larger doses of cannabis are required to achieve intoxication and desired effects for therapeutic use. Tolerance occurs most rapidly and consistently with chronic exposure to THC. Humans need higher doses than animals to develop tolerance to THC.
  

Generally, the federal government and other research fundraisers are more willing to support research that demonstrates harmful aspects of cannabis rather than the medicinal potential of the same drug. Political and social conventions favor shelving cannabis as a purely recreational drug. However, the medicinal application of cannabis as a nausea suppressant and appetite enhancer is generally accepted as medical fact. After more than forty trials were conducted on the therapeutic value of cannabis for nausea, the Food and Drug Administration approved dronabinol as a synthetic orally administered THC drug to treat this condition.
 However, there are disputed claims that cannabis is effective in treating conditions such as spasticity in multiple sclerosis, relief from pain and glaucoma. The subject of therapeutic uses for cannabis has generated intense levels of research to evaluate various claims. Proponents of “medical marijuana” support smoked cannabis as a means of delivering THC to seriously ill patients. A strong case for this could be made when the patient is terminally ill and the long-term harm of smoking cannabis is not a legitimate concern. However, medical professionals have expressed concern about the hazards of smoking, as have experts with the National Institutes of Health and the Institute of Medicine of the National Academy of Sciences on the “unacceptability of delivering medication by smoking a plant leaf.”
 Nevertheless, one set of trials on eight subjects demonstrated that THC provided substantial relief from spasticity, pain and tremors in patients with multiple sclerosis.
 However, another study on sixteen patients concluded altogether differently that oral administration of THC in either plant or synthetic form to multiple sclerosis patients failed to reduce spasticity.
 Moreover, a third study on the potential benefits of cannabis extract on treating MS-associated tremor also failed to show that THC reduced spasticity in patients.
  

Cannabis became widely accepted as a medicine in Europe and the United States throughout the nineteenth and early twentieth century. However, the introduction of national and international laws, such as the Harrison Narcotic Act of 1914, Marihuana Tax Act of 1937 and the Controlled Substance Act of 1970 banned cannabis sales and production and signaled the end of cannabis as a popular household remedy.
 Since then, cannabis has not only reestablished itself as a popular recreational drug, but it has emerged as a controversial medicine that has some promise to further become a reliever of pain and discomfort associated with major illnesses. 
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