CHAPTER 5
Neurobiology of Alcohol and Other Drug Use
Summary
Alcohol and other drugs enter the body in different ways, depending on the drug, but once absorbed into the bloodstream they affect the functioning of the nervous system. By altering the membranes of neurons, alcohol affects the normal balance of neurotransmitters.  These changes produce effects on the central nervous system, either depressing or stimulating activity, depending on the drug. Low or moderate amounts of drugs can be detoxified or eliminated from the body by the liver efficiently so that the toxic byproducts of drug metabolism are prevented from accumulating and causing physical damage.

Unlike many other drugs, alcohol does not affect specific brain receptors but appears to influence the entire neuronal membrane. Sedative-hypnotic drugs such as barbiturates and benzodiazepines, designed to have sedative or anxiolytic properties, are invaluable form any medical purposes in their function as anticonvulsants and muscle relaxants.

Benzodiazepines are used in treating anxiety, insomnia, agitation, seizures, and muscle spasms, as well as alcohol withdrawal. Barbiturates and benzodiazepines created for different medical purposes vary widely in how quickly they act and how long their effects last. Nicotine from tobacco is absorbed into the body and activates cholinergic receptors that are affected by the neurotransmitter, acetylcholine (ACh), leading to release of dopamine, norepinephrine, and beta-endorphins. Caffeine, a class of methylxanthines, is present in coffee, tea, cola and soft drinks, as well as in chocolate. Caffeine is quickly absorbed from the stomach and small intestine and gets distributed throughout the body in about 45min.  Caffeine is metabolized by the liver and requires about 3 to 4 hours for half of the amount in the body to be eliminated. Caffeine is an antagonist that blocks adenosine receptors and slows the reuptake of neurotransmitters such as DA, 5-HT, and NE.
Opium is not easily absorbed from the digestive tract. There are five different types of receptors to which opiates bind with different consequences: mu, kappa, sigma, delta, and epsilon. For example, analgesia is mediated mainly by opiates binding to the mu receptor.

Morphine, the active pharmacological ingredient in the opium poppy, is 10 times more potent. Morphine is not easily absorbed as it is not lipid soluble, but it is quickly absorbed

And metabolized when smoked or injected. Heroin is a synthetic opiate developed in the late 1890s, which is about three times stronger than morphine, and crosses the blood-brain barrier many times faster. It is not lipid soluble. Heroin involves rapid tolerance, with a tenfold increase in dose required within a few months of use. Cocaine produces its psychoactive effects by blocking the reuptake of dopamine as well as of serotonin. Since these neurotransmitters are retained at the synapse, their mood-enhancing and energizing effects are maintained and produce the high stimulation that users seek.

Amphetamines are a weak base substance that stimulate release of dopamine as well as block its reuptake. Amphetamines also affect norepinephrine receptors to produce alertness and to counter fatigue. The active ingredient in cannabis, delta-9-THC, is lipid soluble but does not dissolve in water, so its absorption is slow. Smoking, therefore, is a much faster mode of administration since the drug moves rapidly from the lungs to the rest of the body in a few minutes. Psychedelic drugs, popular in the 1960s, include LSD (lysergic acid diethylamide), peyote, and mescaline. LSD is taken orally and acts on serotonin and dopamine receptors in the brain cortex and locus coeruleus to block serotonin release and increase retention of serotonin at serotonin-2 receptors.

Tolerance for drugs develops with continued use so that the same dose produces a diminished effect, which often leads to increased usage at higher doses. However, when the drug is not available, highly unpleasant withdrawal reactions involving physical discomfort, agitation, and irritability occur. Chronic heavy use can damage brain centers, leading to changes in the neurophysiological processes involved with drug use.  Neuroadaptational processes occur to lower the reward set point as the user increases amount and/or frequency of use in a losing attempt to restore rewarding and offset negative withdrawal effects during absence of the drug.

Prolonged and excessive alcohol and other drug use can produce a number of serious physical and medical problems over most major systems of the body. While some of the

Effects may be direct, as in the case of fatty liver production from chronic alcohol use, other effects may be indirect, such as malnutrition or bodily injury due to accidents and falls.  Chronic effects may occur even for those for whom the acute effects may have been minimal.  Long-term excessive alcohol consumption impairs the functioning of all major organs so that eventually most alcoholics will be confronted with a physical toll of damage stemming from the cumulative effects of alcohol. In particular, damage to the liver disrupts the ability to detoxify alcohol as efficiently as in the past so that reversal in tolerance occurs, with less alcohol producing the same effect that formerly required more alcohol. Due to the long delay usually involved between drinking and these types of adverse effects, it is not surprising that chronic excessive drinking and these types of physical consequences are difficult to detect and prevent.

Alcohol consumption, as well as abuse of many other drugs by pregnant women, may have profoundly damaging irreversible birth effects involving the physical and mental condition of the developing fetus. Higher alcohol use also shows a positive relationship with indices of many causes of mortality as well as increased likelihood of suicides.
