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Week 3 Discussion 1: Enzymes 
Description
The enzyme selected for this assignment is cytochrome P450 3A4, commonly abbreviated as CYP3A4. This enzyme plays a crucial role in the body, mainly found in the intestine and the body. It is one of the most crucial elements that enable the human body to metabolize foreign compounds and other drugs (Guttman & Kerem, 2022). Also, it is a member of the cytochrome P450 enzymes responsible for metabolizing drugs, steroids, hormones and toxins. The ability of CYP3A4 to metabolize a wide range of drugs makes it a crucial enzyme in commonly prescribed medications. Some medications that inhibit the functionality of the CYP3A4 enzyme include specific antibiotics such as erythromycin, St. John’s Wort and grapefruit juice (Sevrioukova & Poulos, 2013). Some vital medication restrictions related to this enzyme include avoiding specific high dosages of specified drugs and avoiding a combination of certain drugs since they bring forth a risk of advanced reactions. 
 Importance
The CYP 3A4 enzyme is vital in several ways. First, it is responsible for the metabolism of medications. Without this enzyme, medications would not be adequately metabolized, leading to ineffectiveness or toxicity (Guttman et al., 2019). Also, medical professionals utilize enzyme variation to determine whether supplements or herbs interact with certain medications. Since the enzyme is responsible for the metabolism of herbs and supplements like John’s Wort, grapefruit juice and others, when taken together with medications, the supplements have the potential that is metabolized by CYP 3A4. They may inhibit the enzyme's ability to metabolize the medications leading to potential medical complications (Guttman et al., 2019). Next, CYP 3A4 is used for medication guidance regarding dosage and selection among individuals. 
The Role of the Enzyme in the Human Body
The primary role that the CYP 3A4 enzyme plays in the human body is carrying out the metabolism of drugs that are metabolized in the body, such as statins, anti-depressants and immunosuppressants. One of the roles of the CYP 3A4 enzyme is converting drugs into active forms so they can be excreted quickly from the body through the process of biotransformation (Pérez-del Palacio et al., 2017). This process is critical for the functioning of many drugs. The other crucial function of the enzyme is metabolizing other drugs that are toxic to the body (Pérez-del Palacio et al., 2017). Specifically, this role is essential when an individual has been prescribed a drug with a narrow therapeutic window, meaning there is a minute difference between the toxic and safe dose. When CYP 3A4 metabolizes the drugs, it reduces the risk of toxicity of the drug. Next, the enzyme is also engaged in metabolising other bodily substances, such as nutrients and hormones. It is involved in the metabolism of testosterone, vitamin D and oestrogen.   
Common Medication, including Substrates that Inhibits the Enzyme
Some common medications and substrates that inhibit CYP 3A4 include calcium channel blockers. These drugs are used to treat high blood pressure and other cardiovascular conditions (Center for Drug Evaluation and Research, 2019). They can either inhibit or increase the levels of drugs metabolized by the enzyme. Examples may include verapamil, amlodipine and diltiazem. Other antifungals that inhibit the enzyme are ketoconazole and voriconazole; anti-depressants like fluoxetine, fluvoxamine and paroxetine; and some antibiotics like ritonavir (Center for Drug Evaluation and Research, 2019). Also, some herbs and dietary supplements like St. John’s Wort inhibit the enzyme and increase the levels of the drugs being metabolized by the drug. 
Necessary Medication Restrictions related to the enzyme
Some of the critical restrictions related to the enzyme include inhibitors. Specific medications such as antifungals and anti-depressants inhibit CYP 3A4 and cause slow metabolism of other drugs. This can increase the level of specific medications in the body, increasing the possibility of side effects and toxicity in the body. Next, inducers such as some herbal supplements and anti-seizure drugs can increase the activity of CYP 3A4, catalyzing the metabolism of other drugs (Hakkola et al., 2020). It can result in lower levels of specific drugs in the body resulting in their ineffectiveness. Lastly, in substrates like calcium channel blockers, immunosuppressants and an inhibitor or inducers, the metabolism of the substrate may be affected. This may cause changes in the effectiveness of the drugs. 
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Question One
The selected mediation for this discussion is haloperidol. This type of psychotropic medication belongs to the class of drugs referred to as antipsychotics. It is usually used to treat conditions like bipolar disorder, extreme behavioural disorders in children and bipolar disorder (Rahman & Marwaha, 2022). Its mechanisms operate through the adjustment of the neurotransmitters in the brain, which helps to address symptoms like agitation, delusions and hallucinations. 
Several precautions need to be taken when using haloperidol. First, it should not be used on patients with a history of conditions affecting the nervous system or Parkinson’s disease. Similarly, it should be used with caution for patients at risk of developing heart problems or those with existing heart issues. Just like other medications, the drug haloperidol has possible side effects. These include a dry mouth, weight gain and drowsiness (Rahman & Marwaha, 2022). Also, it could cause a condition referred to as tardive dyskinesia. The condition causes involuntary movement of the tongue, face and other body parts. 
Furthermore, patients need to inform their healthcare providers if they are taking other medications since it has the potential to interact with other medications or supplements. For instance, it can interact with medications used to address heart problems, regulate blood pressure or other antipsychotic medications (Khoe & Wong, 2021). Overdoes of haloperidol are severe and can lead to symptoms such as confusion, drowsiness and seizures. Therefore, if an individual suspects an overdose of haloperidol, they should seek medical attention immediately. 
When prescribed in the presence of a CYP450 inhibitor like fluoxetine, it could increase haloperidol in the body. It can result in an increased risk of overdose and side effects. On the contrary, when haloperidol is administered in the presence of a CYP450 inducer like carbamazepine may lead to a decrease in the levels of haloperidol in the body. This may affect the effectiveness of the medication (Khoe & Wong, 2021). Therefore, monitoring the patient closely and adjusting the drug dosage effectively is vital. Indeed, haloperidol is a powerful medication that effectively treats mental health conditions.  
Question 2
Drugs that inhibit the metabolism of haloperidol include quinidine which is a cardiac medication; cimetidine, a histamine antagonist and fluoxetine, which is an antidepressant. The medications could cause an elevation in the levels of haloperidol in the body (Khoe & Wong, 2021). Consequently, it could lead to increased drug sides effects such as sedation, drowsiness and extrapyramidal symptoms. On the contrary, drugs that induce the metabolism of haloperidol include phenytoin, an anticonvulsant, carbamazepine, an anticonvulsant and rifampin, an antibiotic. 
The pharmacokinetic considerations that should be observed during the prescription of haloperidol include; the drug being taken orally while the peak concentrations are achieved within 1-2 hours. Next, the drug is distributed all over the body after intake, but high concentrations are found in the brain and other organs. It is majorly excreted through the liver and has a half-life of 20-30 hours (Li et al., 2022). When prescribing the drug, there are no specific dietary considerations. However, patients taking the medication need to avoid alcohol since it elevates the risk of sedation and drowsiness. The drug is usually administered twice daily, depending on the patient's side effects and response. 
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