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Complementary and alternative medicines such as herbal medicines are not currently part of the conventional

medical system. As the popularity of and global market for herbal medicine grows among all age groups, with

supporting scientific data and clinical trials, specific alternative treatments such as herbal medicine can be

reclassified as a practice of conventional medicine. One of the most common conditions for which adults use

herbal medicine is pain.
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1. Introduction

Complementary and alternative medicine (CAM) incorporates a wide range of practices, interventions, therapies,

applications, professions, theories, and claims that are not currently part of the conventional medical system. Over

time and with supporting scientific data and clinical trials, a specific CAM treatment such as herbal medicine can be

reclassified as a practice of conventional medicine. With the present positive social perspective on herbal

medicine, its popularity is growing among all age groups . It is a common belief that CAM enables individuals to

be more involved with their care, control or offset the adverse events of conventional medicine, and/or find

harmony with their culture or philosophies . Patients often seek every possible option for receiving the benefits of

medical care while avoiding adverse events .

One of the most common conditions in the United States for which adults use CAM is pain. This includes

musculoskeletal pain such as cervical, lumbar, or joint pain as well as specific conditions such as arthritis or

migraine. Although pain is a physiological and vital response to potential or actual tissue injury, in some cases

(such as musculoskeletal pain or special conditions like arthritis) it can become chronic and cause biological

changes to the central nervous system or peripheral tissues. Chronic pain can be debilitating and constitutes a high

social and economic burden on the health system . In some cases, due to adverse drug reactions, lack of

efficacy, or high risk for serious complications, traditional treatments such as opioids or non-steroidal anti-

inflammatory drugs (NSAIDs) must be discontinued. Such patients, particularly the elderly, have little option but to

suffer from chronic pain or seek nontraditional treatment modalities.

Herbal medicine is one of the most commonly sought forms of CAM. In the United States, herbal medicine is

currently used by nearly twenty million Americans , with an annual turnover of more than 1.5 billion dollars and

growth of approximately 25% each year . According to Hexa Research, the global herbal medicine market was
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valued at USD 71.19 billion in 2016 . It has been estimated that at least 60% of individuals with arthritis pain or

other musculoskeletal pain have tried CAM .

According to the World Health Organization (WHO) 1996 guidelines, herbal medicine comprises active end

products that contain underground or aerial parts of either plants or plant materials or a combination of both. Most

herbal medicines affect the eicosanoid metabolism by inhibiting either both or one of the lipoxygenase and

cyclooxygenase (COX) pathways . Their use is generally based on traditional methods, and the ideal extract

dose and treatment duration for most herbal medicines have yet to be determined.

Many consumers of herbal medicine believe these treatments are natural and safe, yet herbal medicines contain

pharmacological active ingredients that can be associated with numerous and diverse adverse events . Herbal

medicines are frequently taken alongside synthetic drugs, which can lead to harmful herb–drug interaction. In many

countries, herbal medicines are largely unregulated and have suboptimal product quality; in some Asian herbal

mixtures, toxic amounts of heavy metals or mixed synthetic prescription drugs have been reported . Such

concerns represent serious safety issues and suggest the possibility of adverse health events for users.

Herbal medicines are usually not the most potent analgesic treatments available. However, they can be highly

beneficial for mild to moderate pain . To translate complementary and integrative medicine using herbs into

clinical practice and to enable acceptance into treatment guidelines, further rigorous studies are required to confirm

the effectiveness and safety of these medicines.

2. St John’s Wort

St John’s Wort (SJW) is extracted from the flowers and leaves of the plant Hypericum perforatum native to Asia

and Europe, which was later introduced to North America by the Europeans. It includes at least 10 active

constituents but the two principal pharmacological components are hyperforin and hypericin (Figure 1), which are

responsible for their beneficial effects . Hypericin can inhibit serotonin, norepinephrine, and dopamine

reuptake, weakly inhibits monoamine oxidases (MAOIs) A and B and the crude extracts have a high affinity for

gamma-aminobutyric acid (GABA) receptors. This has led to its role as an anxiolytic, sedative, antidepressant, and

analgesic .
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Figure 1. Chemical structures of hyperforin  and hypericin .

Among the herbs reviewed, SJW has the most potential for drug interaction. Adverse events are mostly due to its

drug interaction with other selective serotonin reuptake inhibitors (SSRIs, such as paroxetine), MAOIs, opiates,

tricyclic antidepressants, cold and flu medications which can lead to serotonin syndrome . It has also been

shown to be uterotonic in in vitro studies and rarely causes photosensitivity . Its flavonoid components especially

quercetin have been shown to have analgesic activity . SJW has also been found to cause nausea, vomiting

and anxiety when taken with sertraline, an antidepressant used in the treatment of chronic pain .

Hyperforin activates a regulator of the cytochrome P450 (CYP450) 3A4 transcription and results in the expression

of 3A4 in the hepatocytes. St. John’s wort can also induce 2C9, 2D6, 2C19, 2E1, and 1A2. Concomitant use of

opioids such as fentanyl, hydrocodone, codeine, tramadol, oxycodone and methadone with SJW may decrease the

opioid concentrations and lead to withdrawal symptoms. Conversely, discontinuing the SJW may also cause

increased opiate concentration causing toxicity . The likely mechanism of this interaction between SJW

and codeine is by inducing CYP3A4 metabolism, codeine conversion to the inactive norcodeine increases,

resulting in less codeine being available for CYP2D6 to form its active metabolite morphine. It has also been

reported that SJW active agents can inhibit MAOI A and B, but at concentrations up to 10 μM it may not be

clinically relevant . SJW’s analgesic effect plus its interaction with other analgesics such as fentanyl, morphine,

ketamine, oxycodone has been studied in clinical trials.

3. Ginger

Ginger, also known as Zingiber officinale, has beautiful flowers but its tuberous rhizome has been used as a spice

and medicine by herbalists mostly in India and China for the past 2500 years. The plant is found in most tropical

countries . It has uses for muscle pain and swelling, arthritis, headaches, digestive and appetite problems,

prevention of motion sickness, postoperative nausea and vomiting, hyperemesis gravidarum, and also cold and

bacterial infections due to its anti-oxidant mechanism . Gingerols, especially 6-gingerol (Figure 2), are the

active components of ginger. Ginger’s anti-emetic activity is not well understood but it is proposed to be caused by

direct stimulation of the gastrointestinal tract or by antagonizing serotonin in the gut or central nervous system 
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. Its anti-inflammatory effects come from inhibiting arachidonic acid metabolism . Based on the available

data there is a delayed therapeutic action and therefore it does not help treat acute pain conditions such as

exercise-induced muscle pain .

Figure 2. Chemical structure of 6-gingerol .

The adverse effects of ginger include drowsiness, excessive sedation, and arrhythmia , and perioperative

physicians should be aware of its potent thromboxane-synthetase inhibition, which interferes with platelet

aggregation and increases bleeding time based on in-vitro studies . However, it has not been proven in in

vivo human studies . The concomitant use of ginger with other herbs or drugs with similar pharmacologic

potential such as naproxen may increase the risk of bleeding and therapy modification should be considered . If

needed platelet functions status testing should be done before neuraxial or regional anesthetic procedures in any

patient with bleeding or bruising history.

4. Turmeric

The rhizome of the turmeric plant also known as Curcuma longa contains an active polyphenolic compound called

curcumin (Figure 3). It has traditionally been used as an antiseptic, anti-inflammatory agent for wound healing as

well as an antioxidant and analgesic agent . Curcumin can regulate inflammatory cytokines such as

interleukin (IL)-1 beta, IL-6, IL-12, Tumor necrosis factor (TNF)-alpha, interferon (IFN) gamma, and associated AP-

1, NF-kappa B, and JAK-STAT signaling pathways. With its anti-inflammatory effects, it has been used in

autoimmune diseases such as rheumatoid arthritis, inflammatory bowel disease, and multiple sclerosis . In

terms of drug interactions, turmeric supplementation of paclitaxel chemotherapy was found to improve the quality

of life and pain scores in breast cancer patients .
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Figure 3. Chemical structure of curcumin .

Oral turmeric is well tolerated and safe for general use. Due to its poor bioavailability, higher doses are often used

to achieve a systemic effect . Studies have shown curcumin can inhibit platelet-activating factor and arachidonic

acid platelet aggregation . Due to its anti-thrombotic effects, concomitant use of turmeric with other drugs with

similar pharmacologic potential such as naproxen may increase the risk of bleeding, and therapy modification is

recommended.

Several pre-clinical studies have investigated interactions between curcumin and drugs. One such study in mouse

models of acute nociceptive pain demonstrated a synergistic interaction in combination with pregabalin .

Curcumin was found to downregulate opioid-related nociceptin receptor 1 gene expression, which codes for

nociceptin opioid peptide receptor (NOP), one of the four opioid receptors. This suggests an inhibitory effect on

morphine-induced activation of the same gene, possibly decreasing tolerance and addiction to morphine and other

analgesic opioids . A synergistic anti-nociceptive effect was also noted in the combination of curcumin and

diclofenac, an NSAID, in rats. Although curcumin did not produce significant alteration in oral diclofenac

bioavailability, this interaction may have therapeutic advantages . Another study on rats also noted that curcumin

exhibited a synergistic interaction with a sub-analgesic dose of diclofenac .
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