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Over the past decades, the interest of understanding the neuroscientific basis of health intoxication that mostly revolves around substance and drug abuse has continued to escalate. This intoxications range from alcohol dependence, methamphetamine, ecstasy, LSD, pain killers to drugs like heroin cocaine and marijuana. The environment that one lives in, the level of stress and the biological traits passed down through families, play an integral role in orchestrating the use of drugs and substance abuse. Researchers have found out that the consumption of drugs for a long time has a long term effect on the brain and even changes the normal functioning of the brain. Drug consumers who began early in life are at a greater risk of dependence and the changes that occur in their brains remain long even after the person has stopped using them (Stephen, 2011). This research paper will indulge in a lucid analysis on some of this intoxications beginning with an articulate analysis on alcohol intoxication as it is the greatest intoxication in the world of health and substance abuse, followed by other drugs and substances. This will aid in purging the perilous conditions that have been associated with the intoxications above and will also be imperative in developing a pharmacotherapy that promises to assist alcohol abusers in their quest to stop drinking and to faze off their desire for alcohol and the temptation to go back to their drinking habits.
As with other psychiatric diagnoses, researchers such as Andersson and Mattsson, (2010) have found out that there is indeed a neurobiological basis of alcoholism. Some knowledge has been unearthed in the past decades in the neurobiology field regarding the complex and multifaceted neuro-transmitter systems within the brain that have been found to implicate alcohol intoxication. Some individuals may inhibit predisposition biology to this intoxication based on some abnormalities that may be present in the chemistry of the brain.
Alcohol can be used to reinforce the brain thus increasing the probability that an individual will work on a basis of contingency to get more and more of the product. Despite animals not being addicted to ethanol as much as humans, researchers such as Andersson and Mattsson, (2010) have used animal models to perform behavioural studies on humans. These neuro-chemical studies have helped greatly in unearthing the basis of alcohol intoxication. These studies are carried out by placing micropipettes onto the animal’s brain while the animal is pressing for an alcohol level or another substance. Through the process of microdialysis, the fluids are picked and measured to find out whether the various neurochemicals will be increased or decreased when the animal is seeking the alcohol.
 In the past, it was believed that intoxication resulting from alcohol was as a result of fluidization of the phospholipid cell membrane working in a similar manner to the way the general anesthetics perform (Jaishankar, 2010). Not unless it is administered in high doses, alcohol is neither an analgestic nor an anaesthetic. In fact there is a minimal fluctuation that is caused by alcohol on the membranes and is all in a physiological limit. In addition to this, methanol which is a large receptor does not attach itself to a precise receptor. The main function of receptors is to recognize and tie itself to specific ligands, molecules and ions that attach themselves to another entity in the chemicals. This then triggers the conversion of an extracellular signal to an intracellular signal. This process is collectively known as, signal transduction mechanism.
The transmembrane receptors incorporate various types of signal transduction. The two receptor systems where ethanol exerts its effect are the ion channels that are ligand-gated together with the guanine nucleotide (G) joined protein receptors (Andreas, 2011). The fast movement of some ions is orchestrated by the ligand-gated ions for instance, potassium, chloride and sodium across the lipid layer of the cell membrane through the use of a particular neurotransmitter. The influx of ions mentioned above affects the intracellular process. The receptors that are coupled with G-protein have multiple segments that are linked by the G proteins are more multifaceted and involve hormones and other cellular messengers for instance calcium. Glutamate and gammaminobutyric acid (GABA)- A are two ligands that are used in the ion channels that are ligand-gated.Dopamine, serotonin and GABA-B are among the ligands that are used in the signal transduction system in the G-protein.
To summarize the above basis of intoxication, the research found out that its cellular effects through the two main cell transport systems use various receptors that include voltage-gated calcium channels, glutamate, serotonin, GABA-A and GABA-B (Jaishankar, 2010). The chronic and acute effects of these receptor systems vary greatly accounting for the relative importance of the reinforcement of alcohol, tolerance and withdrawal under the conditions that have been stipulated above.
There are a number of theories that lead to the biological basis of alcohol intoxication; the most popular being the dopamine theory. Chemicals activate the reinforcement system in the brain which is triggered under normal circumstances by the substances that are necessary for survival, including water, sex and food. The above reinforces as found out by Andreas (2011), increases the dopamine at receptors in the mesolimbic system which traces its roots from the A10 ventral tegmental area that is relayed in the nucleus accumbens and in turn sends efferent signals to the hippocampus and the cortex. In the nucleus accumbens, reinforcers for instance ethanol increase the release of the above dopamine. A research carried out by Phillips et al (2008) found out that the dopamine is liberated from the accumbens in the nuclear when a rat presses on a lever that conveys stimulation to the ventral tegmental area of the brain. In addition to this, if a dopamine system is lesioned by putting a dopamine of hydroxy6 which is toxic to the cells in the dopamine, the animal will show a tendency of reduced consumption of alcohol.
Microanalysis carried out through a hydroxyl dopamine together with studies that have been carried out on the biological behaviour during self-administration reveal that the consumption of contingent alcohol increases the levels of dopamine mesocorticolimbic. Functionally the neurons of dopamine discharge rhythmically, although there is the induction of burst-firing pattern that is associated with an increased reinforcement through alcohol. In other words it has been proven that increasing the dopamine levels increases the rewarding effects of drug intoxication, for instance the use of methanol. The sheer urge to drink is mutifactorial and is greatly modulated by a process that is closely linked to memory and learning but also the stimuli of fear and the primary impulses of fear according to Dow Corning (2002). This can be supported by the fact that most of the alcohol consumers prefer taking their alcohol in a social setting where they are close to their friends. This is mainly due to the cognitive memories that the above experiences modulate and reward the effects of consuming alcohol.
When there exists high levels of dopamine when animals are consuming alcohol, it seems such an intuitive endeavour that the introduction of dopamine antagonists would faze off the urge to take or consume alcohol. This does not however happen; after the initial transient repression, the animal consumes more alcohol. This, as found out by our research is mainly because of the reason that the processes of the neuroaptive processes of the postsynaptic receptor blockade are so lofty that the only way an animal will be able to overcome the blockade is by drinking more (Jaishankar, 2010). Alternatively, if the normative function of the dopamine action is not started with the attempt to change subrabasal dopamine functioning, the results found thereafter may be more successful. After conducting this task, the interaction between the neurotransmitters and dopamine will become easier to understand.
Dopamine does not reinforce the mediation of alcohol on its own but is tasked with the process of receiving neuromedication from other transmitters (Jaishankar, 2010). The most essential include, the tonic inhibition by 5-HT, GABA together with the opioid modulation receptors.
Further researches continue to vindicate potential of the 5HT3 receptors to inhibit the release of dopamine in the mid brain. Neurons in the GABA inhibit the neurons in the ventral tegmental area. However, the release of the dopamine is facilitated by activation of receptors in the glutamate and the opioid receptors (Stephen, 2010). Understanding the neuromodulation has been an integral biological basis for helping researchers in their quest to develop the best medication for alcohol intoxication. All the chemicals that have been stipulated above govern the seething urge to drink alcohol which is on a large basis influenced by the cognitive process and the mood state of the basal through what is thought and felt by the person. In addition, there should be an understanding that chronic alcoholic consumption or rather alcoholic intoxication have diverse effects on the transmitters and are crucial in the research leading to their medication that targets different types of drinking behaviours together with the different types of drinkers. These are mainly those who began being addicts at an early stage in life versus those who developed the drinking habit much later in life.
Drug intoxication is mainly modulated by genetic, developmental, experimental and environmental factors. Past studies predominated on the notion that intoxication mediated largely on the limbic circuits but recent researches have added that brain areas such as the frontal cortex are great contributors to intoxication.
 Our research above has been predominant on the involvement of dopamine in drug intoxication because of the fact that the ability of drug abuse to increase the concentration levels of the limbic brain regions is termed as an integral basis for the reinforcing effects. However, recent studies suggest that the increase in dopamine per se only is inadequate to account for the origin of drug intoxication, since substance abuse increases the dopamine as well as the subjects that have been addicted (Jaishankar, 2010). This proves that the involvement of dopamine in intoxication is most likely to be controlled by a functional means and changes in the structures that are dopamine modulated, inclusive of the frontal cortex.
In support of this, there have been findings of several lobes in the form of drug addiction. For instance, the frontal volume loses of the lobe have been linked with the dependence on cocaine. Studies have shown that there is a negative correlation between the normalized prefrontal volumes and years of substantial consumption of either heroin or cocaine use, this implies that there is a strong correlation between substance abuse and the frontal volumes (Andreas, 2011). Dopamine activation as seen during the administration of amphetamine suppresses the inhibition of the amygdale by the medial prefrontal cortex which possibly leads to the disinhibition of effective responses that are driven in the senses. A similar process may trigger the occurrence of drug intoxication as a result of drug and substance abuse where it reduces the prefrontal process releasing behaviours that are on most occasion kept under close monitoring and simulating the reaction that are stresses where the inhibitory control is suspended and the behaviour of the stimulus accentuated.
 The research firmly asserts that the behaviours that are associated with the motivational states that leads to drug intoxication is idiosyncratically the processes of loss of self-directed behaviours to formulas that are automatically driven by the senses and the attribution of the primary salience to the abuse of drugs at the expense of other stimuli that are rewarding (Jaishankar, 2010). The research hypothesis that these are the first states that are evoked in the situation leading to the intoxication of drugs that is conditioned by the drug but then  develops the tendency to become chronic and thus contribute greatly to relapse or craving for instance the mental compulsion. The issue of drug intoxication is thus a syndrome of impaired response inhibition and the attributed salience.
High levels of brain activation, that mainly include the CBF, glucose metabolism or bold in various frontolimbic areas specifically in the prefrontal cortex and the anterior cingulated has been demonstrated in most cocaine addicts that are exposed to videotapes depicting the drug related stimuli (Stephen, 2010). Self reports of craving have been found to have a great correlation with the changes in the glucose metabolism in the dorsolateral area of the prefrontal cortex together with the anterior cingulated area in another research.
 The mechanism that underlines the craving that leads to drug intoxication mainly traces its roots from precious experiences. In fact one research by Dow Corning ( 2002) proved that there was a great correlation between the activation of amygdale and the activation of the orbitofrontal cortex that is observed when cocaine observers recalled and described their own method of preparing cocaine but not when they described their genealogical family tree in a study carried out by Jaishankar (2010). Moreover, the actual experience that leads to the intoxication of drugs is related to the more circumscribed activations than the anticipation phase in line with the evidence for a similar disassociation of anticipation from an actual experience in the sensory sector.
Another research that implicates the frontal cortex to the craving that leads to drugs intoxication is derived from a study that was conducted by Andreas (2011) shortly after the last use of the drugs. The regional brain glucose metabolism that has been mentioned earlier in our research shows that higher levels of the glucose metabolism above, was directly proportional to the intensity of the craving such that the higher the metabolism, the bigger the craving for the drugs and hence the greater the intoxication. A central role for craving in the orbitofrontal activation of the cortex has also been suggested by some studies to increase the methylphenidate orbitofrontal cortex and the striatal metabolism rate only in the subjects that enhanced the craving implying that the metabolism was increased.
Drug intoxication is strongly associated to the experience of its strong reinforcement effects positively and negatively, an association that is strengthened through self-administration that is repeated and that which possibly inhibits the formation of similar associations that are attributed to primary salience where the drug occurs at the expense of reinforcers that are less powerful (Stephen, 2010).
The research indicates that impairment in response inhibition is the underlying factor of relapse. When the response-reinforcement regulation is lowered because of the impaired salience, attribution responds to the disihibition or impulsive responding to immediate salient that is related to the expected rewards.
The expectations to the effects of substance abuse whether at a higher level or a lower level, play a pivotal role in the increase of drug craving and hence lead to the increase of drug intoxication. Another key part of intoxication is withdrawal; it contains a symptom that is known as dysthymia that possibly reflect on the adaptation responses of repeated dopamine enhancement by substance and drug abuse in the reward circuits that renders the latter less responsive to the natural reinforcers (Jaishankar, 2010). In terms of behaviour, the lower sensitivity in the reward circuits may represent an impairment that is generalized in its ability to ooze out pressure from the stimuli that is not related to drugs leading to a state that is known as anhedonia which puts individuals that have greatly been addicted by drugs at a great risk of seeking the simulation of drugs.
The processing of emotional salient and adaptive behavioural information may be at the mainstay of advantageous assessment of relations that are response reinforced. Indeed, the main role of the frontal cortex and specifically the anterior cingulate as the emotional processing has been demonstrated in various PET studies.
Consistent with the studies above are the results of the MRI studies where the inferior frontal gyrus and the dorsal anterior cingulated were involved in making a semantic that is emotionally laden versus an orthographic verbal decision of a go/no go task (Andreas, 2011). Other studies in the MRI have implicated the orbitofrontal cortex together with the anterior cingulated to the pleasant sensation experiences and the orbitofrontal cortex in recognizing the emotional facial expressions that are angry, fearful and disgusted compared to the neutral expressions. The PET study further proves that angry but not sad faces specifically activated the orbitofrontal cortex that proportionally increases the emotion intensity, while the antingular cingulated of the cortex was activated by both expressions. Incorporated together, the results of the above studies suggest that there is an integral role for the orbitofrontal cortex and the anterior cingulated in the information that leads to the evaluative, emotive and in the long-term the significant survival of an individual. This comprises mainly of salience attribution which is an important part of the syndrome that leads to drug addiction hence leading to drug intoxication.
The other component that plays an integral role in the occurrence of drug intoxication is the behaviour. This behaviour breaks down in periods of relapse and drug bingeing. The response of inhibition has been researched relatively well in some neuroimaging paradigms. The inhibition that responded better was associated with a greater volume of activation in the orbitofrontal cortex and an activation of a smaller activation in the anterior cingulated cortex that possibly implicates the orbitofrontal cortex with an activation of a smaller magnitude possibly implicating the orbitofrontal cortex in an effort exerted when inhibiting a response and the anterior cingulated cortex in the detection of error (Jaishankar, 2010). In addition to this, the role of the anterior cingulated in the response inhibition has been found by studies to suppress the prepotent response tendency by using the stroop effect. We have recently examined the association between the stroop interference and the relative metabolism in the glucose in some selected parts of the prefrontal brain that contains subjects of alcohol and cocaine intoxication. The studies by Stephen (2010) further revealed that if the orbitofrontal cortex was increased at the baseline it was greatly associated to the lower conflict the interference stroop with a higher score while for the comparison subjects a higher metabolism of orbitofrontal cortex was associated with a higher conflict, meaning that the interference score of the stroop was also low suggesting a change in the role of the orbitofrontal functioning of the cortex in addiction.
Two separate studies that were carried out by Andreas (2011) reported that the frequency of the Al allele for the D2 dopamine receptor was appreciably greater in severe alcoholics compared with non alcoholics. It addition, he found that individuals with the Al allele had fewer D2 receptors than those with the A2 allele. Confirming the studies above, it was observed that a significant association between the Al allele of the D2 receptor and alcohol intoxication. An association of the Al allele with alcoholism was decreased to some extent. Numbers of D2 dopamine receptors implies a role for an inherited deficit in the dopamine system in alcoholism. Nevertheless, the results above have had contrasting stands with other studies have not found an association between the frequency of the Al allele of the D2 receptor and alcohol intoxication. 
The difference between the studies above, has called into question the truthiness that links the Al allele with alcohol intoxication. In addition to this, the report of a higher prevalence of the Al allele not only in alcoholics, but also in other disorders such as autism, attention deficit hyperactivity disorder, and Tourette’s syndrome (25), implicates that the presence of the Al allele is not precise for the occurrence of alcohol intoxication, but that it augurs into more rigid effects that can make any conditions to occur. 
Nevertheless, recent findings indicate that the frequency of the Al allele varies with the kind of population that exists for example it is somehow high amongst the Native Americans but much is left to be seen of its association with its increased frequency and the fact that it leads to alcoholism.
This complexity, mixed with the complex and heterogeneous state of alcoholism, could lead to the reason why there are so many disagreements among studies that have been carried out. Such complexities are the reason why the construction of appropriate control groups is difficult, which in turn can affect the results of the study (Jaishankar, 2010). Additional research is needed to unravel the disagreement and ascertain the significance of these findings. It might be that the presence of the Al allele is not unique to alcoholism, but rather, causes it greatly alters the body and in turn attracts the factors that may contribute to the intoxication of alcohol.
Genetic linkage studies ascertain that there is an association between an area of a specific chromosome and the trait expression. Linkage scrutiny uses specific markers that categorize the area on a chromosome that might contain the gene of interest. If the marker consistently occurs in association with the expressed trait, then it is likely that the interest of the gene is in region with chromosomes. In the area of substance abuse and addiction, studies in the genetic linkage have professed to show a linkage between the gene for the dopamine D2 receptor and alcohol intoxication. The gene for the D2 receptor has two forms associated with two markers, the A 1 and A2 alleles (Stephen, 2010). The Al allele occurs in about 20 percent of the population, with the presence of an influence that is hereditable on normal and pathological consumption of alcohol as supported by results from studies in families, in twins, and in adoption as well as research the models in animals. Studies in animals have recognized that alcohol preference and the reinforcing actions of alcohol are influenced by genetic factors (Jaishankar, 2010). While there have been fewer studies examining the genetic component of vulnerability to the addictive properties of other drugs of abuse, substantiation from animal studies supports a genetic influence of drug and substance abuse other than alcohol.
The nonalcohol study drug abuse in humans is such a herculean endeavour simply because the smaller populations that use or abuse these drugs are substantial and marked availability changes and, hence, exposure to these agents. Exploration in this area is further held back by the complexity on the subject of drug and substance abuse: Most drug abusers have used multiple agents (Andreas, 2011). This has led researchers either to concentrate on a single type of a drug or to the use of drug abuse equivalently. The tendency to put together all illicit drugs into one category makes the comparison and interpretation difficult.
For instance in an alcohol case, studies have found out that low doses of alcohol are motivating and generates a strong affirmative reward in animals susceptible to the addictive natures of alcohol. Another component that leads to the excessive consumption of alcohol might be that alcoholics have a high entry to the aversive ethanol effects. This could mainly be because of the presence of an innate low sensitivity to medium and high or low mediums of alcohol and/or sharp broad-mindedness to its aversive effects.  Animal study results found out that there is an association between high preference of alcohol and the sharp tolerance to the medium and high effects of ethanol. These animal experiments should be carried out further with consideration given to related human studies.
The CNS activity of serotonin is greatly linked to the consumption of alcohol. In addition, studies in humans and animals suggest a difference that is inferential in dopamine response to the consumption of alcohol and possibly an anomaly in the D2 receptor for Dopamine that is associated with the abuse of drugs (Andreas, 2011). For these studies above to be clarified, additional studies with animals and humans are needed for the differences to be known and to investigate the relationship of other mechanisms in neurobiology that are associated to the inherited components of other abuse of drugs and substances.
Findings in animals that are bred precisely for the preference of alcohol need to be extended to studies of tolerance, and preference and sensitivity for the abuse of other drugs. Neurobiological evidence points to the basic ways that mediate the affirmative reinforcing alcohol actions and other drugs that are majorly abused(Andersson & Matsson, 2010). Most of this evidence is in line with the involvement of the mesocorticolimbic dopamine system in the reinforcement mechanisms of drugs. Other pathways in the neuro system that are involved in the regulation activity of the mesocorticolimbic dopamine system may  be involved too in mediating the property rewarding systems of ethanol and other abused drugs. 
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