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Abstract

Paracetamol is that the one amongst the foremost broadly speaking NSAIDS used as antipyretic
and analgesic drug within the world. However, still its Mechanism of Action (MOA) is not
fully recognize. The potential Mechanism of Action (MOA) of paracetamol as its antipyretic
and analgesic impact was thought multiple pathway. Some action relies on the inhibition of the
Cyclooxygenases (COX enzyme) and a lot of recently study show that it additionally acts on
serotonergic pathways (5HT pathway). A brand new metabolic pathway of paracetamol (as a
prodrug) is come back to grasp, involving the generation of a lively matter, AM404 (N-
4Hydroxyphenyl-5Z, 8Z, 11Z, 14Z-eicosatetraenamide), by the (FAAH) carboxylic acid
organic compound hydrolase protein within the brain, was recently known. This review
describes the theoretical knowledge that show the affiliation of this metabolic pathway within
the analgesic & antipyretic action of acetaminophen (PCM) and its relationship with the
enzyme protein (COX) and (5-HT) serotonergic systems. It additionally shows that the new
systems (cannabinoid and vanilloid systems) and targets as well as the atomic number 20
channel receptor (Cav3.2), play an important role within the flightless bird of paracetamol.
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Introduction

Paracetamol is a Non-Steroidal Anti-Inflammatory Medicine (NSAIS) counselled for the first-
line treatment of gentle to moderate pain and febrility. In line with British National Formulary
(BNF), it is similar analgesic effectiveness like acetylsalicylic acid however while not
medicament activity [1]. It is less irritant to the alimentary canal (Gl track) than acetylsalicylic
acid and, for this reason, it's most used nonsteroidal anti-inflammatory, for older individuals.
The one and solely reason to paracetamol is hypersensitivity to the Active Ingredient (Al) or
excipients (Fig. 1) [2]. The warnings and precautions like non-cirrhotic alcoholic disease and
severe excretory organ or viscus impairment are documented within the outline of Specific
Product Characteristics (SPC). Paracetamol’s effectiveness proof, remarkably using for low
back pain and degenerative arthritis, has been questioned [3]. Even so, on these precautions it's
enclosed as a first-line analgesic in tips for several forms of painful conditions, with a
recommendation dose of 1g (maximum) fourfold on a daily basis [4,5]. To assessed
effectiveness and safety of paracetamol we tend to aren't cognizant of any clinical trials,
specifically in older individuals. Patients aged over sixty five years might have enclosed in
some clinical trials, most trials exclude frail older individuals with multimorbidity [6].
Paracetamol was first synthesized by Morse in 1878 and introduced for medical usage in 1883.
However, because of delusion of its safety profile, it enjoyed solely restricted use till the fifties,
once with chemicals similar, and up till then most well-liked analgesic, painkiller was
withdrawn as a result of nephrotic toxicity. Currently in all probability, paracetamol is that the
most typically used drug worldwide, out there over the counter, utilized in the majority ages,
and forming step one of the UN agency analgesic ladder.
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Figure 1: Chemical structure of paracetamol.

It is on the global World Health Organization's (WHO) list of essential medicines, that lists the
foremost effective and safe drug required in an exceedingly health system [7]. Paracetamol is

Kaur M | Volume 1; Issue 2 (2020) | JCMR-1(1)-008 | Review Atrticle

Citation: Kaur M, et al. Mechanism of Action, Kinetics and a Bioactive Metabolites AM404 of
Paracetamol. Jour Clin Med Res. 2020;1(2):1-9.

DOI: http://dx.doi.org/10.46889/JCMR.2020.1201



http://dx.doi.org/10.46889/JCMR.2020.1201

obtainable as a generic name with trade names together with tylenol and anodyne, among
others. The wholesale worth of paracetamol within the developing world is a smaller amount
than US$ 0.01 per dose. Within the US, its prices regarding US$ 0.04 per dose. In 2016, it had
been the seventeenth most prescribed medication within the US, with quite twenty-nine million
prescriptions [8].

Mechanism of Action

It is stunning to grasp that after quite a century, the precise mechanism of action of paracetamol
remains to be determined. There are some proof for variety of central mechanisms of
paracetamol, as well as effects on prostaglandin (PG) production, and on opioid, gas oxide
(NO), serotonergic, and cannabinoid pathways, with combination of interconnected pathways

(Fig. 2).
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Analgesic ladder for acute non-neuropathic pain in critical illness

Opioid
infusion

PRN oploid
(nurse-controlied or PCA without basal rate)
(more common) (less common)

Pain-dose ketamine infusion
(0.1-0.3 mg/kg/hr)

PRN

acetaminophen Scheduled acetaminophen

Strategy for designing balanced analgesic regimens. Most patients with pain refractory to PRN
pcetaminophen will receive PRN opioids (Step 2a), motivated partially by convenience. However, some
patients with increased risk of oploid side-effects (e.g. hypercapnia with tenuous respiratory drive) may
benefit from a combination of acetaminophen plus ketamine infusion instead (Step 2b).

Figure 2: The classic WHO analgesia ladder.

Paracetamol: A Prodrug of that AM404 is that Active Metabolite

Paracetamol (N-acetyl-para-aminophenol or Acetaminophen) metabolised and undergoes a
deacetylation to p-aminophenol within the liver however conjointly within the central nervous
system [9]. Following its viscus deacetylation to p-aminophenol, is metabolized within the
brain by the carboxylic acid organic compound hydrolase (FAAH) to provide N-
arachidonoylphenolamine (AM404) [3-5]. It has been prompt that AM404 is also liable for the
analgesic mechanism of paracetamol [9,10].
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The materia medica of AM404 formation by paracetamol within the central nervous system
has been studied and justify by 2 totally different teams [9,11].

Hdogestatt and collaborators have shown that once twenty min administration of intraperitoneal
injections of p-aminophenol (10, 30 and 100 mg/kg) or paracetamol (30, 100 and 300 mg/kg),
these compounds were regenerate to AM404 at the doses of 3, 2, 44 and 667 pmol/g and 0.14,
1.6 and 10.3 pmol/g, severally [9]. Once administration of paracetamol in rats that is deuterium-
labelled, they detected hydrogen atom labelled AM404 and p-aminophenol within the brain.
They showed that, formation of p-aminophenol was gift altogether tissues, however highest
levels within the liver area unit according which AM404 was primarily found within the brain.
The later results were confirmed in an exceedingly recent study of Murasamatsu et al. (2016)
[11].

Murasamatsu et al. (2016) incontestable the conversion of Tempra in AM404 in rats treated
with orally paracetamol (20 mg/ kg), and therefore the peak of AM404 concentration obtained
was 150 pg/g at the half-life worth of 0.3 h [11].

AM404 may be a potent agonist of the TRPV1 receptor that is transient receptor potential
vanilloid kind one, associate degree Anandamide Membrane Transporter (AMT) blocker, a
low-affinity substance of the sort one Cannabinoid receptor (CB1) and what is more, it has
been shown that AM404 induces physiological condition and physiological condition in animal
models [9,12-16].

Some studies have explained the impact of AM404 in modifying inflammation and aerophilous

stress. Its effects on dipping aerophilous stress are related with the presence of a phenolic resin
cluster in its structure [17].

Different Molecular Targets of AM404

« COX Enzyme: The first past hypothesis for the action of paracetamol, projected by Flower
and Vane, was the inhibition of COX [18]. Paracetamol show solely weak inhibitory impact
on autacoid production in cell culture, with IC50 values of 100uM [19]. In cell cultures,
inhibition of COX enzyme by paracetamol was discovered in numerous kinds of cell, brain
slices. On animal’s studies, paracetamol reduced autacoid in spinal fluid [20], in brain and
within the medulla spinalis. Curiously, AM404 was shown to be AN matter of COX catalyst
on isolated cyclooxygenase-1 and cyclooxygenase.

« TRPV1 Receptor: Recently studies have shown that AM404 is additionally a potent matter
of the chemical irritant receptor named as TRPV1, as reported in patch-clamp experiments
[21]. Stimulatingly, native injection of AM404 within the paw of mice resulted in pain

behaviour (licking and lifting of the injected paw), a behaviour not found in TRPV1—/— mice
[22].
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The contribution of TRPV1 receptor to the action of paracetamol has been shown by each
genetic and medical specialty approaches to inhibit it. Pharmacologically blockage of TRPV1
receptor by capsazepine in rats additionally minimise the analgesic impact of paracetamol [22].

» CB1 Receptor: AM404 is additionally capable to indirectly activation of the cannabinoid
receptor CB1 by inhibiting the degradation and re-uptake of anandamide [23,24]. Study
showing the involvement of this receptor within the action of paracetamol is CB1 knockout
mice and rats pre-treated with a particular CB1 antagonist (AM251) were insensitive to
paracetamol [22]. From these results, we have a tendency to show that the analgesic result of
p-aminophenol was additionally suppressed or decrease by AM251 [25-27]. Remarkably, it
absolutely was shown during a neuropathic rat pain model that the synergic or additive result
of anti-nociception of paracetamol with gabapentin, tramadol and memantine was attenuated
by pre-treatment with AM251 [28-30]. Within the same study, the intrinsic analgesic result of
gabapentin, tramadol or memantine, wasn't full of CB1 receptor antagonist.

« Serotoninergic Pathway Activation: Tjolsen et al., (1991) and Pini et al., (1996) show the
involvement of the serotonergic system within the action of paracetamol [31,32]. They show
that the analgesic impact of paracetamol was decrease when lesion of the serotonergic
bulbospinal pathway by 5-6-dihydroxytryptamine or total reduction of the central monoamine
neurotransmitter (5-HT) synthesis by p-chlorophenylalanine.

This results were proved by other team exploitation 5,7-dihydrixytryptamine [33,34]. Some
study say that paracetamol failed to bind with 5-hydroxytryptamine receptors [35,36].
Prompted investigation of the mobilization of the monoamine neurotransmitter. The results
showed that paracetamol exaggerated in a very dose-dependent manner the tissue
concentrations of 5-HT within the cortex, neural structure, striatum, hippocampus and neural
structure [35, 37].

This study showed that the spinal role of 5-HT1A, 5-HT2A, 5-HT2C and 5-HT7 receptor
subtypes of monoamine neurotransmitter receptors was concerned within the action of
paracetamol [33,38-44].

However, studying on the involvement of 5-HT3 receptors yielded conflicting results in each
animals and humans [38,39,44-50].

New Methods to Alleviate Pain: Medical Specialty Vectorization to Focus on Brain
TRPV1 Receptors

A high-concentration of chemical irritant, associate V-E Day patch (Qutenza®) is employed
clinically for alleviate neuropathic pain in Europe and also the USA. It’s been recommended
that it’s because of defunctionalisation of peripheral TRPV1 [51,52].
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To validate this strategy, we have a tendency to study once more, with ED Hogestéatt (2005)
and PM Zygmunt (2000), 4-Hydroxy3-Methoxybenzylamine (HMBA), a primary methane
series analog of p-aminophenol [9,12]. HMBA created olvanil and arvanil in-vitro in brain
homogenates and in-vivo in mouse brain [34].

Conclusion

In summary, we have a tendency to provide proof that show that paracetamol may be a prodrug
that desires to overcome a two-step metabolism to create AM404, its active matter that
mediates the analgesic impact via completely different supra-spinal targets to activate the
bulbospinal serotonergic pathways. AM404 interferes in many steps of the assembly of
prostaglandins in LPS-activated neuroglia. This study provide new important perceptions on
the potential medicinal drug activity of AM404 and provides new mechanisms in respect of the
central action of paracetamol within the modulation of autacoid production by neuroglia.
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