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Antipsychotics (APs) are psychotropic drugs that generally have a psycholeptic effect, capable of reducing

psychotic symptoms and psychomotor agitation. This class of drugs is widely used in psychiatric practice,

especially for the treatment of psychosis in schizophrenia and other psychotic disorders. Most APs pass through a

biotransformation process, or metabolism, after they enter the body before being eliminated. There are three

phases of AP metabolism. Cytochrome P450 (CYP) monooxygenase (mixed-function oxidase) plays a central role

in most AP biotransformation. CYP’s functional activity depends on gene–drug and drug–drug interaction and

influences on the occurrence of adverse drug reactions (ADRs). So, it is extremely important for a practicing

psychiatrist to know the oxidation pathway of APs, since most of them are metabolized in the liver. This is important

both to prevent ADRs and to avoid unwanted drug–drug interactions, which will undoubtedly increase the

effectiveness and safety of AP therapy. 
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Antipsychotics (APs) are a class of psychotrophic medication primarily used to manage psychosis (including

delusions, hallucinations, paranoia, or disordered thought), especially for the treatment of psychosis in

schizophrenia and other psychotic disorders . They, along with mood stabilizers, are also the first line of

treatment for bipolar affective disorder . First-generation APs (FGAs), conventional or typical antipsychotics, have

significant potential to cause extrapyramidal syndrome (akathisia, acute distonic reactions, tardive dyskinesia,

pseudoparkinsonism, and others) . The main difference between FGAs and second generation APs (SGAs) is the

predisposition to cause these type of adverse drug reactions (ADRs) . In other respects, such as other ADRs and

their mechanism of action, the two classes have substantial overlap and comparable efficacy .

Most APs pass through a biotransformation process, or metabolism, after they enter the body before being

eliminated . In the course of biotransformation, APs are converted into more water-soluble suspensions, and,

therefore, are subsequently more easily excreted from the body.

In the process of AP metabolism, most initial APs lose their pharmacological action and are removed from the body

through excretion. During biotransformation, produced metabolites usually are more polar or charged than the

parent APs, which increases the rate of clearance; this modification can also decrease reabsorption in the tubules

.

In the process of biotransformation, APs usually become less pharmacologically active or completely inactive

compounds, but also newly formed metabolites can be equally pharmacologically active and even more

pharmacologically active compounds if the original APs was a prodrug. As a result of AP biotransformation new
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metabolites are formed: With changed and new pharmacological actions, these new metabolites may have both

lower and higher potencies in comparison with initial APs; new metabolites may also have a toxic effect, or new

metabolites may be active, if the parent APs were prodrugs .

Biotransformation reactions of drugs and endogenous substances often develop over sequential stages, such

reactions occur with the participation of enzymes and enzyme systems. Most APs undergo biotransformation in the

liver, also some APs are metabolized in other organs and tissues .

Biotransformation reactions occur with the participation of specific enzymes or enzyme systems. These enzymes

can catalyze both xenobiotic metabolism, in this case APs, and substances with endogenic origin, such as

hormones. Most often, AP biotransformation reactions occur in the liver; however, individual APs undergo these

reactions to a greater or lesser extent in other organs and tissues of the human body.

The process of APs biotransformation is quite changeable, and this variability depends on many factors, for

example:

Nutritional status;

Hormonal status;

Genetic factors;

Previous therapy with APs or other classes of drugs;

Comorbid somatic, neurological, or mental disorders;

Age (for example, very old patients or children often have a greater sensitivity to APs, due in part to the

involutional or immature state of the enzyme systems by which APs are metabolized);

Functional state of the liver .

Basically, there are three phases of APs biotransformation: phase I (modification), phase II (conjugation), phase III

(excretion) (Figure 1). It is noticeable that biotransformation phases I and II can be sequential, or can take place in

reverse order or simultaneously, as a single reaction .
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Figure 1. Antipsychotic metabolism phases.

References

1. Finkel, R.; Clark, M.A.; Cubeddu, L.X. Pharmacology, 4th ed.; Lippincott Williams & Wilkins:
Philadelphia, PA, USA, 2008; p. 151.

2. Lally, J.; MacCabe, J.H. Antipsychotic medication in schizophrenia: A review. Br. Med. Bull. 2015,
114, 1–179.

3. Grande, I.; Berk, M.; Birmaher, B.; Vieta, E. Bipolar disorder. Lancet 2016, 387, 1561–1572.

4. Caroff, S.N.; Hurford, I.; Lybrand, J.; Campbell, E.C. Movement Disorders Induced by
Antipsychotic Drugs: Implications of the CATIE Schizophrenia Trial. Neurol. Clin. 2011, 29, 127–
148.

5. Sadock, B.J.; Sadock, V.A.; Ruiz, P. Kaplan and Sadock’s Comprehensive Textbook of Psychiatry,
9th ed.; Lippincott Williams & Wilkins: Philadelphia, PA, USA, 2009; pp. 4113–4119.

6. Meltzer, H.Y. Update on typical and atypical antipsychotic drugs. An. Rev. Med. 2013, 64, 393–
406.



Oxidation of Antipsychotics | Encyclopedia.pub

https://encyclopedia.pub/entry/23106 4/4

7. Sheehan, J.J.; Sliwa, J.K.; Amatniek, J.C.; Grinspan, A.; Canuso, C.M. Atypical antipsychotic
metabolism and excretion. Curr. Drug Metab. 2010, 11, 516–525.

8. Rourke, J.L.; Sinal, C.J. Biotransformation/Metabolism. Encycl. Toxicol. 2014, 1, 490–502.

9. Shanu-Wilson, J.; Evans, L.; Wrigley, S.; Steele, J.; Atherton, J.; Boer, J. Biotransformation:
Impact and Application of Metabolism in Drug Discovery. ACS Med. Chem. Lett. 2020, 11, 2087–
2107.

10. Shen, W.W. The Metabolism of Atypical Antipsychotic Drugs: An Update. Ann. Clin. Psychiatry
1999, 11, 145–158.

11. Correia, M.A. Drug biotransformation. In Basic & Clinical Pharmacology, 14th ed.; Katzung, B.G.,
Ed.; McGraw Hill Education: New York, NY, USA, 2017; Volume 1, pp. 56–74.

12. Josephy, D.P.; Guengerich, P.F.; Miners, J.O. “Phase I and Phase II” drug metabolism:
Terminology that we should phase out? Drug Metab. Rev. 2005, 37, 575–580.

Retrieved from https://encyclopedia.pub/entry/history/show/55774


