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Abstract: 

About 20% of all individuals experience some level of pain every day due to various 

accidents and illnesses. Both the pharmaceutical business and academic institutions place 
a premium on finding new and improved painkillers. In this article, we examine the 

literature on the molecular mechanisms of inflammatory pain, the potential dangerous side 

effects of nonsteroidal medicines, and the most popular and clinically investigated natural 

alternatives to these medications. In this study, we examine the available options for 

managing pain with medication. 
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1.1 Introduction: 

Pain is an unpleasant feeling brought on by stimuli that are either too strong or too harmful. 

It is also understood to be the unpleasant sensory or emotional experience linked to actual 
or potential tissue injury. Many factors, including motivational, emotional, sensory-

discriminating, affective, and cognitive facets, are said to contribute to the feeling of pain. 

A wide variety of noxious chemical agents can be utilized as nociceptive stimuli for pain 

assessment and in vivo testing of analgesics. [1-4] 

The traditional signs of inflammation are pain, heat, redness, and swelling (dolor, calor, 
rubor, and tumour). Pain and the need for neurosurgical consultations can be brought on by 

issues involving the spine's joints, muscles, tendons, ligaments, and bone structure. 

Treatments to alleviate suffering and improve patients' quality of life are typically more 

urgently required than surgical procedures. [5] 

Today, a variety of pain-relieving formulae are available, with medicinal plants standing 

out due to their widespread availability and popularity.  

Chronic inflammatory disorders, which are likely related with pain, may benefit from the 

use of many plant-derived substances. Approximately forty percent of all pharmaceuticals 

sold today have their pharmacological origins in nature.  
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There are estimates that plants account for 25%, microbes for 13%, and animals for 3%. 
Medicines produced from plants include morphine, salicin, artemisinin, capsaicin, atropine, 

pilocarpine, digitalis, quinine, scopolamine, and captopril. [6] 

1.1.1 NSAIDs: 

Pain relievers including aspirin, ibuprofen, and naproxen are under the category of non-

steroidal anti-inflammatory medications. All of these medications achieve their desired 
effects by preventing the production of prostaglandins. Prostaglandins, along with other 

substances produced by the body in response to tissue damage or infection, play a crucial 

role in the inflammatory and painful responses. The enzymes cyclooxygenase-1 (COX-1) 
and cyclooxygenase-2 (COX-2) are what NSAIDs target in order to relieve pain and 

inflammation (COX-2). When the action of these enzymes is blocked, the body's ability to 

produce prostaglandins is hampered. The overall effect is a lessening of inflammation and 

pain. 

When you take a pain reliever, the drug is administered uniformly throughout the body 
rather than directly to the source of the discomfort. Moreover, they do not pick and choose 

where in the body they work to block prostaglandin formation, and instead will have that 

effect everywhere. Prostaglandins are abundant throughout the body, and one of their 
functions is to keep the lining of the digestive tract safe from damage. Because of this, 

NSAIDs can cause stomach ulcers and gastrointestinal discomfort. Drugs that protect the 

lining of the stomach may be recommended to patients taking NSAIDs for an extended 

period of time (such as after surgery). [7-10] 

1.1.2 Objectives: 

• Explain why it's important to know how to use naloxone. 

• Toxic effects from nonsteroidal anti-inflammatory drugs (NSAIDs) are rather 
prevalent, so it's important to know what to look for on a physical exam. 

• Find the most typical unwanted effects of acetaminophen treatment. 

• Analyze the role that better communication and collaboration between members of the 

interdisciplinary team plays in influencing patients' access to and use of effective pain 

management strategies for both acute and chronic pain. 

1.2 Review of Literature: 

Because of this lack of belief, acetaminophen was not used to treat allodynia or hyperalgesia 
in inflammatory pain situations for a long time. One study found that unlike strong COX 

inhibitors, acetaminophen had no effect on neutrophil activation (Hanel and Lands, 1982). 

For instance, acetaminophen at the therapeutic concentration suppresses COX activity when 
arachidonic acid and peroxide levels are low, but has minimal effect when these levels are 

high, as seen in severe inflammatory disorders like rheumatoid arthritis (Hanel and Lands, 

1982). Meanwhile, our team discovered that the acetaminophen metabolite AM404 causes 

analgesia in the inflammatory pain model of rats (Ohashi et al., 2017). Our behavioural 
experiments in an inflammatory pain rat model support the idea that acetaminophen and 

AM404 provide analgesia to thermal stimulation, as seen in naive rats.  
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Furthermore, acetaminophen metabolite AM404 directly inhibits excitatory synaptic 
transmission via TRPV1 receptors expressed on terminals of C-fibers in the spinal dorsal 

horn, as demonstrated by in vivo and in vitro whole-cell patch-clamp recordings, 

respectively. Acetaminophen and AM404 induced greater analgesic effects in the 
inflammatory pain model rats compared to naive rats (Ohashi et al., 2017). Inflammation is 

associated with an increase in the number of neurons that are positive for the TRPV1 protein 

in the dorsal root ganglia and in the unmyelinated axons of the digital nerves (Carlton and 

Coggeshall, 2001). Therefore, acetaminophen and AM404 treatment in the inflammatory 
pain model rats with elevated TRPV1 activity implies potent analgesic effects. Accordingly, 

our results are in line with the literature, and we hope that our findings will encourage 

doctors to seek other acetaminophen-based pain management strategies. 

Although case reports of acetaminophen-induced liver damage are uncommon when the 
drug is administered as directed, they do exist. In most cases, acetaminophen will be given 

to the patient either orally or intravenously. As needed, acetaminophen can be taken in 1,000 

mg increments every 4 hours up to a maximum daily dose of 4 g for the treatment of pain 

or fever. Concentrations between 5 and 20 mg/ml are used for medicinal purposes. 
Acetaminophen has a very high oral bioavailability of 60–88% (Bertolini et al., 2006), and 

after oral administration of 1,000 mg acetaminophen, the plasma maximum concentration 

(Cmax) is 12.3 μg/ml, area under the curve over 6 h (AUC0–6) is 29.4 μg/h/ml, and AUC 
extrapolated to infinity (AUC0–∞) is 44.4 μg/h/ml. The time to maximal concentration (Tmax) 

is 1.0 h, and the elimination half-life (t1/2) is 2.53 h. In contrast, after intravenous 

administration of 1,000 mg acetaminophen, the plasma Cmax is 21.6 μg/ml, AUC0–6 is 
42.5 μg/h/ml, and AUC0–∞ is 50.0 μg/h/ml. The Tmax is 0.25 h, and the t1/2 is 2.17 h (Singla 

et al., 2012). 

1.2.1 Research Methodology: 

We gathered secondary information for our research on pain relievers- chemical 

composition from a wide variety of print and digital resources, including encyclopaedias, 
scholarly journals, and government reports. It has been established that the two primary 

systems targeted in the treatment of pain are the pathways involving cyclooxygenase (COX) 

enzymes and opioid receptors, with recent research also focusing on the suppression of 

monoamine reuptake. There has been recent interest in the endocannabinoid and vanilloid 
systems for their potential to alleviate pain as a result of researchers exploring alternative 

treatments. 

1.3 Result and Discussion: 

• Active compounds derived from natural sources possessing analgesic properties: 

Active chemicals derived from natural sources have been used for pain treatment and other 

medical applications since ancient times. For instance, opium has been utilized for the past 

seven thousand years. Different active components extracted from various natural 
treatments were isolated, refined, and used up to the eighteenth century. In the time since, 

both natural counterparts and synthetic drugs inspired by natural pharmacophores have 

entered the market. 

https://www.frontiersin.org/articles/10.3389/fphar.2020.580289/full#B8
https://www.frontiersin.org/articles/10.3389/fphar.2020.580289/full#B43
https://www.frontiersin.org/articles/10.3389/fphar.2020.580289/full#B43
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Aspirin: The Willow tree, Salix Alba, of the family Salicaceae, is the source of aspirin, or 

acetylsalicylic acid (Figure 1.1). One of the most used treatments for minor pain, it is also 

one of the most inexpensive. Because it blocks the production of eicosanoids, a powerful 

pain mediator, aspirin was the first nonsteroidal anti-inflammatory medicine (NSAID). [11] 

 

Figure 1.1: Apirin 

In addition, aspirin's ability to block the activity of the cyclooxygenase (COX) enzymes 

paved the way for the development of further synthetic NSAIDs. 

1.3.1 Paracetamol: 

Paracetamol is unusual in the class of analgesics because it does not fall neatly into either 
of the two main categories. Reasons for this include our incomplete understanding of how 

paracetamol works to relieve pain. It is believed to function by blocking cyclooxygenase 

enzymes, much like NSAIDs, but there is additional evidence to suggest it affects the 

endocannabinoid system, which has been linked to pain. 

Table 1.1: Clinical pharmacological activities of paracetamol 

Analgesic High activity 

Antipyretic High activity 

Anti-inflammatory Low activity 

Antiplatelet Low activity 

Antidepressant Anecdotal 

Cognitive-enhancer Anecdotal 

Although it has been shown to cause liver damage in some cases, paracetamol is 
nevertheless recommended as an analgesic, especially for the elderly and the fragile. As an 

added bonus, its effectiveness is improved in fast-dissolving formulations, and it possesses 

a valuable opioid-sparing activity that lessens the occurrence of unpleasant events and the 

danger of problems associated with high doses of opioids. 
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1.3.2 Opioids: 

Opioids, both natural and synthetic, are powerful analgesics because they bind to opiate 

receptors in the brain (CNS). Opioids refer to any substances that act on opioid receptors, 

like those found in opium, to cause morphine-like effects. Abuse of Papaver somniferum's 

(family: Papaveraceae) opium juice is as old as recorded history, making it one of the 
earliest medical herbs known to man. Among the approximately 25 alkaloids found in 

opium include morphine, codeine, and the Baine. [12] 

1.3.3 Morphine: 

Chronic pain, minor surgery, and postoperative pain were all treated with morphine 

beginning in the 1850s. The opiate morphine is extracted most frequently from opium. What 
we're talking about here is the dried latex that may be extracted from the unripe seedpods 

of the Papaver somniferum plant by making shallow cuts with a knife. 

1.3.4 Menthol: 

Menthol is extracted from peppermint (see Figure 1.2). (Menthapiperita, family: 

Lamiaceae). Historically, menthol's ability to suppress Ca2+ currents in neuronal membranes 

has made it useful as an antipruritic, antimicrobial, and cooling in topical treatments. 

 

Figure 1.2: Menthol 

Modulation of Ca2+ currents has also been linked to pain threshold regulation. 
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1.3.5 Salvinorin A: 

Salvinorin A (Figure 1.3) is a nonnitrogenous selective kappa opioid receptor ligand initially 

reported in Salvia divinorium (Lamiaceae, previously Labiatae). For pain that originates in 

the spinal cord, salvinorin a serves as an agonist for the k opioid receptors. 

 

Figure 1.3: Salvinorin A 

Unfortunately, k opioid receptor agonists produce unwanted side effects; thus, they are not 

commonly prescribed as analgesics. 

1.3.6 Mitragynine: 

With its unusual molecular structure, mitragynine is one of the most interesting nitrogen 

compounds. Rooted in the Mitragyna speciosa, a common Thai herb (Rubiaceae). Thai 
heroin addicts have turned to this herb for years to ease the discomfort of opium withdrawal. 

Despite its widespread availability in the US and UK, M. speciosa is currently outlawed in 

Thailand, Malaysia, South Korea, and Australia [13]. 

1.3.7 Capsaicin: 

Both hot peppers and sweet bell peppers come from the Solanaceae family's Capsicum 
genus. More than 20 species of capsicum, all of which originated in Central and South 

America, are now found in every continent. C. annuum, C. chinense, C. frutescens, C. 

pendulum, and C. pubescens are the only five species that are widely farmed. [14]. 

1.3.8 Aconitum Alkaloids: 

Plants in the genus Aconitum (Ranunculaceae) are known by a variety of common names, 

including aconite, monkshood, wolf's bane, women's bane, Devil's helmet, and blue rocket. 

Plants in the genus Aconitum (primarily A. japonicum Thunberg and A. carmichaeli 

Debeaux) have been employed in Ayurvedic, Chinese, Tibetan, and Greco-Roman 
treatments for thousands of years. Some members of the Aconitum genus were common in 

nineteenth-century European medicine [15]. 
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1.3.9 Polygodial Sesquiterpenes: 

The bark of Drymis winteri (Winteraceae) and related plants, which are used medicinally 

in several South American nations like Brazil, mostly contain polygodial sesquiterpene. In 

traditional Chinese medicine, Drymis winteri is used to reduce inflammation and cure 

respiratory conditions like asthma and allergies [16]. 

1.3.10 Caffeine: 

More than 60 plant species contain caffeine, an alkaloid. Beverages made from coffee 

beans, tea leaves, and kola nuts are the most common sources of caffeine (1, 3, 7-

trimethylxanthine) (Cola acuminate, family: Sterculiaceae). In the medical field, caffeine 

has been used with ergotamine for migraines and with NSAIDs for pain relief [17]. 

1.3.11 Ginsenosides: 

Panax ginseng (Araliaceae) is a plant whose root is commonly used for its purported 

medicinal properties. Among the several ginsenoids found in ginseng root, the ginseng 

saponins have been shown to have the most pharmacological effect in studies (Figure 1.4). 

 

Figure 1.4: Ginsenoids 

It is thought that ginsenoids play a role in pain regulation and in the development of 

antinociception and tolerance to opioids. 

1.4 Natural Products with Analgesic Properties: 

The pain-relieving effects of aspirin, morphine, codeine, the Baine, and other naturally 
occurring substances have been documented. One of the most common substances used to 
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treat minor pain is aspirin, which is made from salicylic acid that was originally taken from 
the bark of the willow tree (Salix Alba). Plant-based morphine, codeine, and the Baine are 

used as pain relievers (Figure 3.5) [18] 

 

Figure 1.5: Chemical structures of analgesic compounds from medicinal plants. 

Medicinal plants produce a wide variety of active phytochemicals, including steroids, 

alkaloids, tannins, phenol, and polyphenols. 
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1.5 Conclusion: 

Headaches, tight muscles, arthritis, and other aches and pains can all be eased with the use 

of pain killers. The various pain relievers available, each with their own set of benefits and 

drawbacks, might be confusing to patients. There are medications that work better on some 

forms of pain than others. A pain reliever's effectiveness may also vary slightly from person 

to person. 

Many forms of pain can be effectively treated with OTC medications. Acetaminophen 

(Tylenol) and nonsteroidal anti-inflammatory medications (NSAIDs) are the two most used 

over-the-counter (OTC) pain relievers (NSAIDs). You can get over-the-counter NSAIDs 

including aspirin, naproxen (Aleve), and ibuprofen (Advil, Motrin). 

If over-the-counter pain medications aren't cutting it, your doctor may prescribe something 

stronger. It is also possible to obtain stronger doses of many NSAIDs with a doctor's 

prescription. Opioids are among the most potent analgesics. Although they are highly 

efficient, they do not always come without grave risks. Addiction is also possible. Use them 

strictly under a doctor's supervision due to the inherent dangers. 
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