

1
MEDICATION PAPER OUTLINE






Medication Paper Outline
West Coast University
NURS 570: Advanced Pharmacology
Dr. Khaled Alomari
Quincy Cornell
August 01, 2021










Hydroxynorketamine (HNK)
Abstract
There are increasing rates of depression cases in the United States and various drugs have been used to treat mood disorders, such as depression. The mechanism of action of these various drugs have positive effects on the symptoms that patients present with. Ketamine has been used for a couple of years in treating depression. There are a couple of metabolites that are obtained from ketamine and one of them include hydroxynorketamine (HNK) and makes 15% of the total metabolites obtained from ketamine. The metabolite underwent the first phase of human trials in 2019 to confirm if it would have positive impacts on depression. This new medication is of interest, not only to myself but many others as this is a new medication, meaning there is a new class of anesthetic drugs that could be indicated for management of depression. This outline gives the general pharmacology about ketamine and the metabolite hydroxynorketamine that have all been investigated and a couple of studies have been done involving hydroxynorketamine and the mechanism of action to confirm which receptors the drug targets. Also, this outline will indicate whether the drug is a ligand of NMDA receptor that is targeted by anesthetic contents or not. The interesting part of the outline is the clinical developments that have been made so far and the literature work highlighting the clinical developments. 






Introduction
The named drug is a minor metabolite that is obtained from ketamine. This drug is a dissociative anesthetic agent which also serves as an antidepressant function. The metabolite is usually obtained through the process of hydroxylation of the nor ketamine (Lumsden et. al., 2019). The molecular mass for hydroxynorketamine is 239.70 g·mol−1.  The chemical formula that is indicated for hydroxynorketamine is C12H14ClNO2.  Some other names that are indicated for hydroxynorketamine include 6-HNK, 6-Hydroxynorketamine, and HNK (Lumsden et. al., 2019).
Composition of Ketamine
The norketamine is the main metabolite derived from ketamine and makes up 80% of the metabolites from ketamine. Norketamine undergoes secondary conversion to have 1-, 5-, and 6-hydorxynorketamines that make 15% of the total metabolites from ketamine. Hydroxynorketamine comprises the remaining 5% of the total metabolites while the bioactivated form of hydroxyketamine usually makes up 15% of the ketamine dose that is given to patients (Yamaguchi et. al., 2018).
Mechanism of Action of Hydroxynorketamine 
 Ketamine as well as its metabolites such as hydroxynorketamine do not bind to the NMDA receptor. This confirms that the depressing effect that the metabolite and ketamine display does not come from its binding to the NMDA receptor (Lumsden et al. 2019). The metabolite is a possible ligand for the estrogen receptor that has an alpha subunit. 
The Antidepressant Relevance of Hydroxynorketamine
Studies in mice have indicated that 10mg/kg of hydroxynorketamine has antidepressant effects. The normal ketamine dosage has a lot of side effects but no significant impact on the NMDR receptors (Yamaguchi et. al., 2018).  The outcomes experienced once the drug is given are usually measured through checking the behavioral responses that one displays as well as the levels of the hydroxynorketamine that is found in the hippocampus compartment of the brain. 
Effect of hydroxynorketamine on AMPA receptors
Since hydroxynorketamine does not bind to NMDA receptors it has been seen to act on AMPA by increasing the activation of the receptor once it binds to it. However, the mechanism of action of the drug on the receptor is yet to be established (Yamaguchi et al. 2018). 
The Clinical Development of Hydroxynorketamine
 The National Institute of Mental Health in the United States has been investigating hydroxynorketamine to ascertain if it can be used to treat depression.  The first phase of human trials was done in 2019. This came after the in vivo trials with mice indicating that the mice tolerated 10mg/kg of the hydroxynorketamine (Yamaguchi et. al., 2018). The dosages reduced the depression effect in mice and even change their behavior. 
The Effects of Hydroxynorketamine
It has been evident that the dissociation effect of ketamine or even abuse is one of the issues that have not yet been addressed in managing depression. The choice of using hydroxynorketamine is to ensure that the effects of the direct use of ketamine are mitigated through the use of the metabolite (Yamaguchi et. al., 2018). There is still hope that clinical trials in human beings will be successful. 
Differences in pharmacology between Ketamine and Hydroxynorketamine
HNK is usually an inactive anesthetic and/or psychostimulant. This is the opposite of ketamine or  norketamine which is one of the primary metabolites of ketamine.  One of the reasons why it is an inactive anesthetic is because the affinity for NMDA receptors is weak (Lumsden et. al., 2019).  The drug acts on the nicotinic type of acetylcholine receptors and also acts selectively as an allosteric modulator giving negative effects.
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