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Abstract 

Herbal medicines and other complementary & alternative therapies are now a part of the mainstream healthcare 
system. Adults frequently utilizing herbal remedies to treat pain, which is one of the most prevalent ailments. Although 
herbal remedies are frequently not the most effective analgesics in the market, they can be very helpful for mild to 
moderate pain. Herbal bioactive substances may reduce the effectiveness of conventional treatments for pain. Life 
quality suffers, and excessive medical costs rise as a result of pain. Western medicine may have too many negative 
effects, such as addiction and tolerance. Alternative pain-management approaches may be offered by herbal medicines. 
Neuropathic pain is one of the many types of chronic pain that results from damage to the neurological system, including 
the peripheral nerves. There are few treatments for neuropathic pain now available. Recent studies have also shown 
the value of dietary bioactive compounds in the management of pain like Ginger, Curcumin, Omega-3 polyunsaturated 
fatty acids, soy isoflavones and Lycopene. The goal of this review paper is to determine the function of various bioactive 
and some traditional alternative therapies in the treatment of pain. 
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1. Introduction

Pain is an unpleasant sensation for everyone. Although the sensation may be of different types but it always causes 
discomfort. Pain is best defined as “It is an unpleasant sensory and emotional experience associated with actual or 
potential tissue damage, or described in terms of such damage” by the International Association for the Study of Pain 
[1]. The four major categories of nociception, pain perception, suffering, and pain behaviors help to explain why there 
are so many different types of pain [2]. Pain is an unpleasant sensory and emotional experience that is frequently 
brought on by strong or harmful stimuli and is linked to numerous medical disorders. Pain lowers quality of life and 
results in higher health care costs [3]. Most often, analgesic medications are used to relieve pain. On the peripheral and 
central neural systems, analgesic medications have a variety of effects. Acetaminophen, non-steroidal anti-inflammatory 
medicines (NSAIDs), such as salicylates, ibuprofen, and COX-2 inhibitors, as well as opioid drugs like morphine and 
oxycodone, are all examples of pain relievers. Anti-inflammatory and anti-nociceptive NSAIDs are the mainstay of 
current pain management techniques [4-5]. 

2. Regulators and pathway of pain sensation

When a tissue get injured, chemicals are released into the extracellular tissue that influence the transmission of pain. 
Chemical mediators in charge of Histamine, substanceP, bradykinin, and others can all activate Leukotrienes, 
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prostaglandins and acetylcholine in pain. At the mediators may cause further reactions at the site of damage, such as 
capillary alterations, vasodilatation, or vasoconstriction permeability. Among other things, prostaglandins cause 
inflammation. The necessary enzyme for the synthesis of prostaglandins like Cyclooxygenase is inhibited by aspirin 
These drugs are frequently recommended for inflammation-related painful conditions [6-8]. 

 

Figure 1 Pathway of pain sensation  

3. Alternative therapy 

3.1. Superficial heat therapy 

A non-pharmacological therapy method known as superficial heat application includes applying a heat source to the 
body in order to raise the local tissue temperature. Low-level, superficial heat stimulates temperature-sensitive nerve 
endings (thermo-receptors), which then send messages to the spinal cord and lumbar dorsal fascia that prevent the 
processing of pain signals (nociception) [9-11]. 

 

Figure 2 Superficial heat therapy mechanism for pain [12] 
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 Increase in temperature tends to reduce the stiffness in Facial tissues [13]. 

3.2. Cryotherapy 

Cold therapy is also known as cryotherapy. Swelling can be reduced with cryotherapy, which also helps to alleviate the 
pain. Additionally, it lessens pain sensitivity. When you are managing pain and swelling, especially around a joint or 
tendon, cryotherapy may be extremely helpful. Cryotherapy is the use of freezing materials to cure certain diseases or 
some of their symptoms. The body temperature might be lowered for treatment. The term "hypothermia" refers to a 
drop in body temperature that affects the entire body. "Cryotherapy" or "ice therapy" refers to a drop in body 
temperature that just affects the surface of the body [14]. The effectiveness of thermotherapy and cryotherapy for pain 
reduction in patients with lower back pain was found in studies [15-16]. In most studies, thermotherapy and 
cryotherapy were effective, in long term, on pain relief in the patients suffering from low back pain [17-18] 

Cryotherapy causes reduction in edema and inflammation to the site of pain and results in relief from pain [19]. It was 
concluded by Costello et al. that on application of cryotherapy either pain is relieved immediately or 15 minutes after 
muscle tone [14]. 

3.3. Massage 

For patients undergoing medical or surgical procedures, massage has been found to be an effective pain management 
strategy and offers the potential to reduce pain intensity scores. The effects of massage on stress levels, overall health, 
inflammation and healing have all been determined to be positive [20]. In a comprehensive study and meta-analysis, 
Kukimoto and colleagues discovered that massage was effective in easing pain [21]. According to studies, massage helps 
with pain management, relaxation, and sleep [22]. 

3.3.1. Chair Massage 

Chair massage is a beneficial prophylactic to relax and get relief from pain. It may be carried out on the job. It is a therapy 
that takes place in a particular chair for 15 to 20 minutes. During a massage, the neck, head, upper limbs, and back are 
mostly targeted [23-24]. Other professional groups who are susceptible to musculoskeletal overload have also adopted 
chair massage as a preventative measure [25]. 

3.4. Yoga 

Yoga is practiced as a science-based health discipline that impacts the body and mind to treat or improve quality of life. 
It is also utilized as a supplementary, integrative, and auxiliary medical therapy [26].Yoga mostly concentrates on 
controlled breathing and mild to moderate physical and mental exercises such as [27] 

 Breathing exercise ( pranayama)  

 Meditation (dhyana) 

 Postural yoga ( Asana ) 

By restoring normal circulation levels (1L-6, 1L-17A) and mRNA transcript levels of pro-inflammatory cytokines, yoga 
reduces both systemic and local inflammation in RA [28]. Additionally, yoga enhances autonomic reflex control systems 
and rebalances the sympathetic and parasympathetic limbs' role in inflammatory response [29]. Additionally, practicing 
yoga improves antioxidant levels and lowers oxidative stress [30]. As an integrated health treatment, yoga is suitable 
as an additional management strategy for severe autoimmune arthritis like RA because it involves both psychological 
and physical components [31-32]. Yoga helps people to achieve the homeostatic balance of life by working with their 
psycho-neuro-immune systems [33]. Yoga improved RA patients' quality of life by reducing pain perception, disease 
activity, and depressive symptoms [34]. Yoga reduces hypothalmus pituitary adrenal arousal and feeling of stress, which 
improves metabolic and psychological profiles [35-36]. 

3.5. Acupressure  

The National Clinical Guideline Centre in the UK and the American Academy of Orthopedic Surgeons both support 
alternate pain management therapies for osteoarthritis treatment like Acupressure [37-38]. Chinese medicine's 
acupressure technique, which includes applying pressure to certain acupoints or meridian points, is non-invasive and 
inexpensive [39]. Acupressure is employed for a variety of things. The effectiveness or influence of acupressure as the 
only intervention on pain has been examined in previous systematic reviews [40-41] and also in combination of neck 
pain, labour pain and low back pain treatment [42-44].Other studies looked at acupressure as a supplemental treatment 
for cancer pain to acupuncture [45-46]. 
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3.6. Aromatherapy  

Aromatherapy is a supplementary therapy that involves using the pure oil that is taken from a plant's blossoms, bark, 
stems, and leaves to improve psychological and physical health. Lavender, eucalyptus, and rosemary are just a few of 
the fragrant oils that are employed in aromatherapy [47]. Because of its anti-inflammatory and analgesic qualities, 
lavender essential oil is frequently used in aromatherapy [48-50]. Aromatic lavender oil has apparently been effective 
in reducing pain [51-52]. Numerous nations employ aromatherapy as a patient-centered and all-encompassing 
approach [53]. 

3.7. Music Therapy 

In the context of a therapeutic relationship, music therapy, a field of allied health, is the clinical and evidence-based use 
of music interventions to accomplish customized goals." It includes numerous pain-relieving approaches, including 
guided imagery, relaxation techniques, music interventions, and back massage. A tool for postoperative patients' pain 
relief is known as pain management [54-55]. The American Music Therapy Association defines the use of therapeutic 
music as either music therapy or music medicine [56]. Healthcare professionals use MP3 players with headphones or 
speakers to play pre-recorded music as part of music therapy for patients [57]. Music can psychologically increase the 
release of endorphins from the brain, which has a painkilling effect akin to morphine [58]. 

3.8. Tai Chi 

Tai chi (TC) is a classical systematic exercise that has been practiced for thousands of years and has many practitioners 
worldwide [59-60]. Tai chi uses breathing exercises and physical movement routines to improve physical health and 
emotional well-being [61-63]. Previous research has also concentrated on the benefits of tai chi for people with 
conditions like knee osteoarthritis in terms of pain alleviation and physical improvement [64-65]. 

3.9. Hydrotherapy 

Hydrotherapy is a water-based therapy that can be used internally or externally and in any form, including ice, steam, 
and cold water. One of the naturopathic treatments utilized more frequently in ancient India is this one [66]. 
Physiological and therapeutic effects on numerous body systems and parts are produced by hydrotherapy [67]. In 
addition to increasing blood thickness and stickiness and decreasing oxygen consumption, the cold application also 
helps to decrease blood flow [68]. Mechanical hydrotherapy, which involves warm water soaks and towel massage, 
reduces arthritis-related joint discomfort. Warm water therapy is now employed as an adjunctive treatment for arthritis 
[69-70]. In addition to stimulating sweat glands and dilating superficial blood vessels, hot water also aids in the removal 
of waste from bodily tissue [71]. Patients can simply do hydrotherapy at home without experiencing any negative side 
effects, which helps to alleviate discomfort [72-73]. 

3.10. Acupuncture 

The use of acupuncture in the management of chronic pain disorders [74] include osteoarthritis and shoulder 
discomfort [75-76], low back and neck ache [77]. A form of complementary therapy called acupuncture uses very tiny 
needles to treat patients. To cure pain, practitioners place needles in various places and depths [78-79]. When receiving 
acupuncture therapy, two or four acupuncture needles are attached to an electrical device, which produces a small 
electrical current to stimulate the needles. According to reports, laser acupuncture stimulates acupuncture points 
without the use of needles [80]. 

So, there are a number of alternative therapies (Figure 3) that can help in either pain management or pain alleviation. 
These are also a good alternative to conventional therapies because of no any side effects or discomfort to patient. 
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Figure 3 Different alternative therapies for pain management 

4. Herbal Bioactive in Pain Management  

Herbal bioactive are the active chemical constituents of plants that have a lot of therapeutic applications. These bioactive 
include Alkaloids, terpenoids, coumarins, flavonoids, phenolics, and other bioactive substances that are present in 
plants. These substances display a broad range of bioactivities, including anti-inflammatory, immune-stimulatory, 
antioxidant, antipyretic, analgesic etc. These raw resources are regarded as being both economically and 
environmentally advantageous. Some of them are following- 

4.1. Ginger  

 Biological name: Zingiber officinale 

 Family : Zingiberaceae 

 Part used: Rhizomes 

4.1.1. Chemical constituents 

Ginger contain 5 to 8% resinous substances and the main constituent is gingerol. Ginger also contains 0.25 to 3% volatile 
oil, which contains Zingiberene, Citral, 50% starch, 2 to 3% proteins and small quantity of sugar.  

Because of its antibacterial, antiviral, and analgesic qualities, ginger rhizomes have been suggested as a supplemental 
treatment for rheumatoid arthritis, musculoskeletal discomfort, and throat pain. They are also used as prophylactic [81-
84]. Ginger has been shown to be effective in treating osteoarthritis pain in recent research [85-86]. Cyclooxygenase 
(COX) and lipoxygenase (LOX) pathways involved in the metabolism of arachidonic acid were hindered by ginger's 
active ingredients [87]. According to reports, ginger relieves muscle pain, rheumatoid arthritis, osteoarthritis, and 
edema without causing any negative side effects in the patients [88]. Ginger could be an effective treatment for 
menstrual pain also [89-90]. 

4.2. Turmeric 

 Biological name: Curcuma longa 

 Family: Zingiberaceae 
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 Part used: Rhizomes 

4.2.1. Chemical constituent 

Yellow pigment Curcumin or diferuloylmethane makes up to 60% to 70% of crude turmeric extract, also contains sugar, 
proteins, resins, and volatile oils such as tumerone and atlantone. 

Asian cuisine uses Curcuma longa as a spice and medicinal plant to alleviate inflammation, pain and wound healing. 
Numerous chronic diseases can be impacted by turmeric's bioactive curcuminoid polyphenols. Curcuminoids are also 
used to treat diabetes, metabolic syndrome, and rheumatoid arthritis [91-95]. It has recently been incorporated to 
processed foods, beverages, and nutraceuticals. Among the various bioactive components in turmeric, 
demethoxycurcumin is one of the three curcuminoids, which is the most common [96-97]. A range of possible health 
benefits, such as the treatment of heart disease, arthritis, and Alzheimer's disease, have been identified by numerous 
preclinical studies [98-99]. It has been proven that the anti-inflammatory, antioxidant, and antiapoptotic qualities of 
turmeric and curcumin help to reduce pain [100]. 

4.3. Rosemary 

 Biological Name: Salvia rosmarinus 

 Family : Lamiaceae 

 Part used : Leaves 

4.3.1. Chemical constituent 

Rosmarinic acid, camphor 5.0-21%, 1,8-cineole 15-55%, borneol 1.5-5.0%, camphene 2.5-12%, limonene 1.5-5.0%. 

The phenolic acids, phenolic diterpenes, and phenolic triterpenes are the components of Rosemary officinalis that are 
most potent. According to phytochemical analysis, Rosemary has alkaloids, flavonoids, terpenoids, and essential oil 
[101-104]. Many illnesses, such as stomachaches, headaches, rheumatoid arthritis, and memory loss, have been 
managed and treated using Rosemary bioactive [105]. Another product that contained rosemary, jojoba, and lavender 
essential oils relieved joint pain and rheumatic discomfort by increasing blood flow [106-108] 

4.4. Peppermint  

 Biological Name: Mentha piperita 

 Family : Lamiaceae 

 Part used : Leaves and Flowers 

4.4.1. Chemical Constituents 

Peppermint yields 0.1-1.0% of volatile oil that is composed mainly of menthol (29-48%), menthone (20-31%), and 
methyl acetate (3-10%) with menthofuran(1-7%), pulegone (1-11%), 1,8-cinole (6-7.5%), piperitone and limonene is 
also present[109]. 

The topical application of peppermint oil is recommended for conditions like headache, muscle aches, joint discomfort, 
and itching. Peppermint oil is recommended for treating coughs and colds, as well as for easing pain and stress, in 
aromatherapy [110-112]. Today, researchers are putting a great deal of emphasis to alternative medicine [113]. 
Aromatherapy is a supplemental treatment that can assist individuals to manage their pain and anxiety [114-115]. 
Reflexology stimulates the neurological system and the neurons' release of endorphin and noradrenaline has a positive 
impact on both the mind and body [116]. Analgesic effects are evident in the fragrant plant Mentha piperita [112]. The 
key bioactive chemicals present are carvone, limonene, and menthol for analgesic action [109]. Additionally, by raising 
cells' thresholds for stimulation and lowering synoptic stimulations and transmissions, menthol is useful in reducing 
pain [117].The beneficial effects of peppermint in aromatherapy for the pain of childbirth were found in review of 
literature [118][114]. 

4.5. Eucalyptus Oil  

 Biological Name: Eucalyptus globule 

 Family : Myrtaceae 

 Part used : Leaves 
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4.5.1. Chemical constituents 

The main chemical components of eucalyptus oil are α-pinene, β-pinene, α-phellandrene, 1,8-cineole, limonene, 
terpinen-4-ol, piperitone and globulol [119-120]. 

The volatile molecules produced by any component of the plant, such as the leaves, stems, or flowers, are referred to as 
essential oils [121]. This plant is a rich source of phytochemicals such alkaloids, flavonoids, propanoids, tannins, and 
about 20–80 substances that have been found in several eucalyptus species and used to treat pain [122]. Essential oils 
are the by-products of a plant's metabolic processes and are created by distilling volatile and nonvolatile components 
[123-124]. α-pinene (1.27 to 26.35%) and cineol (49.07 to 83.59%) are the two primary volatile metabolites [125]. A 
proposed treatment method for pain alleviation involves antagonistic activity on receptors [126-127]. The spinal cord 
P2X2 receptor mRNA and protein levels were lowered by 1,8-cineol oral treatment[128]. 

 

Figure 4 Herbal bioactive effective in pain management 

Some other plants are also helpful in the management of pain. A brief detail of these is mentioned in table 1. 

Table 1 Some Indian medicinal plants used for pain management 

S. No. Name  Part used Active constituent  Uses References 

1. Chillipepper 
capsicum 
(Solanaceae) 

Fruit  Capsaicin. Used in the treatment 
of joint muscle pain. 

129,130 

2. Oleaeuropaea 

( Oleaceae) 

Fruit Oleic acid, phenolic 
constituents, squalene. 

Used in natural pain 
relieving  

131 

3. Tripterygium 
wilfordii 

(Celastraceae) 

Leaves and 
roots  

Celastrol and triptolide. Used in rheumatoid 
arthritis, joint pain. 

132, 133 

4. Tanacetum 
partheniumli 

(Asteraceae) 

Leaves Flavonoids, glycosides 
and pinenes 

Used in migraine 134 
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5. Willows salix.alba L. 

(Salicaceae) 

Bark Flavonoids, 
Tannissalicin 
glycosides. 

Used for pain  135- 136 

6. Hypericum 
perforatum 

(Hypericaceae) 

Flowers Hyperforin, Hypericin Neuropathic pain 
chroic pain. 

137-138 

5. Conclusion 

Pain is a major problem these days for all age groups. A number of allopathic medicines are available but many of them 
can cause other side effects in human body. That’s why natural and traditional & alternative therapies for pain relief are 
becoming popular. These are safe and acceptable all over the world. These can be used for all types of pain and also 
validated as safer treatment for pain management. 

Compliance with ethical standards 

Acknowledgments 

Authors acknowledge the help and support provided by ASBASJSM College of Pharmacy, Bela and Department of 
Telemedicine, PGIMER in completion of this review article. We are grateful to all the internet resources for their help in 
collection of the information.  

Disclosure of conflict of interest 

All authors declare no any conflict of interest. 

References 

[1] Merskey H, Bogduk N. Classification of chronic pain. Seattle: International Association for the Study of Pain Press, 
1994; 210. 

[2] Loeser JD. Perspectives on pain. In Turner P, ed. Procedings of the First World Congress on Clinical Pharmacology 
and Therapeutics. London: Macmillan, 1980; 316–26. 

[3] Williams AC and Craig KD. Updating the definition of pain. Pain. 2016; 157: 2420–23. 

[4] Moore RA, Wiffen PJ, Derry S, Msguire T, Roy YM and Tyrrell L. Non-prescription (OTC) oral analgesics for acute 
pain-an overview of Cochrane reviews. Cochrane Database Syst. Rev. 201511: CD010794. 

[5] Demsie DG, Yimer EM, Berhe AH. Antinociceptive and anti-inflammatory activities of crude root extract and 
solvent fractions of Curcumis ficifolius in mice model. Pain research.2019;12 :1399-1409. 

[6] Besson J. The neurobiology of pain. Lancet. 1999; 353: 1610–1615ficifolius in mice model. Journal of Pain 
Research. 2019; 12: 1399–1409. 

[7] Clark W. Sensory-decision theory analysis of the placebo effect on the criterion for pain and thermal sensitivity. 
Journal of Abnormal Psychology. 1969; 74:363–371. 

[8] Feather B, Chapman C, Fisher S. The effect of a placebo on the perception of painful radiant heat stimuli. 
Psychosomatic Medicine. 1972; 34:290–294. 

[9] Green BG. Temperature perception and nociception. Journal of Neurobiology. 2004; 61: 13–29. 

[10] Malanga GA, Yan N, Stark J. Mechanisms and efficacy of heat and cold therapies for musculoskeletal injury. 
Postgrad Medicine. 2015; 127: 57–65. 

[11] Nadler SF, Weingand K, Kruse, RJ. The physiologic basis and clinical applications of cryotherapy and 
thermotherapy for the pain practitioner. Pain Physician 2004; 7: 395–99. 

[12] Freiwald J, Hoppe MW, Beermann W, Krajewski J, Baumgart C. Effects of supplemental heat therapy in 
multimodal treated chronic low back pain patients on strength and flexibility. Clin. Biomech. 2018; 57: 107–13. 



World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 370–383 

378 

[13] Klingler, W. Temperature effects on fascia. In Fascia—The Tensional Network of the Human Body; Schleip, R., 
Findley, T.W., Chaitow, L., Huijing, P., Eds.; Churchill Livingstone Elsevier: Edinburgh, UK, 2012; 421–424.  

[14] Costello JT, Algar LA, Donnelly AE. Effects of whole-body cryotherapy (-110 degrees C) on proprioception and 
indices of muscle damage. Scandinavian Journal of Medicine & Science in Sports. 2012; 22(2):190–98. 

[15] French SD, Cameron M, Walker BF, Reggars JW, Esterman AJ. A Cochrane review of superficial heat or cold for 
low back pain. Spine (Phila Pa 1976) 2006; 31(9): 998–06. 

[16] Kinkade S. Evaluation and treatment of acute low back pain. Am Fam Physician. 2007; 75(8):1181–88. 

[17] Khadilkar A, Odebiyi DO, Brosseau L, Wells GA. Transcutaneous electrical nerve stimulation (TENS) versus 
placebo for chronic low-back pain. Cochrane Database Syst Rev. 2008; (4): CD003008. 

[18] French SD, Cameron M, Walker BF, Reggars JW, Esterman AJ. Superficial heat or cold for low back pain. Cochrane 
Database Syst Rev. 2006; (1): CD004750. 

[19] Gautschi OP, Hildebrandt G, Cadosch D. Acute low back pain-assessment and management Praxis (Bern 
1994) 2008; 97(2):58–68.  

[20] Westman KF, Blaisdell C. Many benefits little risk the use of massage in nursing practice. The American Journal 
of Nursing. 2016;116(1):34-39. 

[21] Kukimoto Y, Ooe N, Ideguchi N. The effects of massage therapy on pain and anxiety after surgery a systematic 
review and meta-analysis. Pain Management Nursing. 2017; 18(6):378-90. 

[22] Dreyer NE, Cutshall SM, Huebner M, et al. Effect of massage therapy on pain anxiety relaxation and tension after 
colorectal surgery a randomized study. Complementary Therapies in Clinical Practice. 2015; 21(3):154-159. 

[23] Ralph S. Therapeutic Chair Massage. Lippincott Williams & Wilkins Philadelphia. 2006; 9780781742344. 

[24] Cabak, A Mikicin, M Łyp, M Stanisławska, I Kaczor, R Tomaszewski. Preventive Chair Massage with Algometry to 
Maintain Psychosomatic Balance in White-Collar Workers. In Advances in Experimental Medicine and Biology. 
2017; 1022: 77–84. 

[25] Engen DJ, Wahner-Roedler DL, Vincent A,Chon TY, Cha SS, Luedtke CA, Loehrer LL, Dion LJ, Rodgers NJ, Bauer BA. 
Feasibility and effect of chair massage offered to nurses during work hours on stress-related symptoms A pilot 
study. Complementary Therapies in Clinical Practice. 2012;18: 212–215. 

[26] Edwards RR, Dworkin RH, Sullivan MD, Turk DC and Wasan AD. Role of psychosocial processes in the 
development and maintenance of chronic pain. European Journal of Pain. 2016; 17: T70–T92. 

[27] Vijayaraghava A, Doreswamy V, Narasipur OS, Unnavil RK and Ssrinivasamurthy N. Effect of yoga practice on 
levels of inflammatory markers after moderate and strenuous exercise. Journal of Clinical and Diagnostic 
Research. 2015; 9(6): CC08-12. 

[28] Gautam S, Tolahunase M, Kumar U and Dada R. Impact of yoga based mind-body intervention on systemic 
inflammatory markers and co-morbid depression in active Rheumatoid arthritis patients: a randomized 
controlled trial. Restorative Neurology and Neuroscience. 2019; 37(1): 41–59. 

[29] Gautam S, Kumar U and Dada R. Yoga and its impact on chronic inflammatory autoimmune arthritis. Frontiers in 
Bioscience. 2021; 13: 77–116. 

[30] Telles S, Sayal N, Nacht C, et al. Yoga can it Be integrated with treatment of neuropathic pain. Integrative Medicine 
International. 2017; 4:69–84. 

[31] Moonaz SH, Bingham CO, Wissow L and Bartlett SJ. Yoga in sedentary adults with arthritis effects of a randomized 
controlled pragmatic trial. Journal of Rheumatology. 2015; 42(7):1194–1202. 

[32] Colgrove V, Gravino-Dunn N, Dinyer S, Sis E, Heier A and Sharma N. Physical and physiological effects of yoga for 
an underserved population with chronic low back pain. International Journal of Yoga. 2019; 12 (3):252–64. 

[33] Gautam S, Kumar M, Kumar U and Dada R. Effect of an 8-week yoga-based lifestyle intervention on psycho-
neuroimmune Axis disease activity and perceived quality of life in rheumatoid arthritis patients a randomized 
controlled trial. Frontiers in Psychology. 2020; 11: 2259. 

[34] Gautam S, Saxena R, Dada T and Dada R. Yoga impact on mitochondrial health clinical consequences. Annals of 
Neurosciences. 2021; 28:114–16. 



World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 370–383 

379 

[35] Venkatesh HN, Ravish H, Wilma CR, Delphine S and Srinivas H. Molecular signature of the immune response to 
yoga therapy in stress-related chronic disease conditions an insight. International Journal of Yoga. 2020;13:9–
17. 

[36] Telles S, Sayal N, Nacht C, et al. Yoga can it be integrated with treatment of neuropathic pain. Annals of 
Neurosciences. 2019; 26(2):82–91. 

[37] Ng JY and Azizudin AM. Rheumatoid arthritis and osteoarthritis clinical practice guidelines provide few 
complementary and alternative medicine therapy recommendations. A systematic review. Clinical 
Rheumatology. 2020; 39(10):2861–73. 

[38] Murray MT. Osteoarthritis In Textbook of Natural Medicine, 5th ed.Pizzorno, JE Murray, M T Eds. Churchill 
Livingstone.St. Louis, MO, USA. 2020;1622–32. 

[39] Godley E and Smith MA. Efficacy of acupressure for chronic low back pain: A systematic review. Complementary 
Therapies in Clinical Practice. 2020; 39:101146. 

[40] Chen YW and Wang H AH. The effectiveness of acupressure on relieving pain: A systematic review. Pain 
Management Nursing. 2014; 15, 539–50. 

[41] Li T Li, Huang X, Tian F, Fan Q and Wu ZY. Clinical efficacy and safety of acupressure on low back pain: A 
systematic review and meta-analysis. Evidence Based Complementary and Alternative Medicine 2021; 8862399. 

[42] Chen Y, Xiang X Y, Chin KHR, Gao J, Wu J, LaoL, Chen H. Acupressure for labor pain management: A systematic 
review and meta-analysis of randomized controlled trials. Acupuncture in Medicine. 2020; 964528420946044. 

[43] Mollart LJ, Adam J and Foureur M. Impact of acupressure on onset of labour and labour duration: A systematic 
review. Women Birth 2015; 28, 199–06. 

[44] Kwon CY and Lee. B Clinical effects of acupressure on neck pain syndrome (nakchim): A systematic review. 
Integrative Medicine Research. 2018; 7: 219–30. 

[45] He Y, Guo X, May BH, Zhang AL, Liu Y, Lu C, Mao JJ, Xue CC, Zhang H. Clinical evidence for association of 
acupuncture and acupressure with improved cancer pain: A systematic review and meta-analysis. JAMA 
Oncology. 2020; 6: 271–78. 

[46] Smith CA, Collins CT, Levett KM, Armour M, Dahlen HG, Tan AL, Mesgarpour B. Acupuncture or acupressure for 
pain management during labour. Cochrane Database Systemic Reviews. 2020; CD009232. 

[47] Ali B, NA Al-Wabel, Shams S, Ahamad A, Khan SA, Fanwar. Essential oils used in aromatherapy: a systemic review 
Asian Pacific Journal of Tropical Biomedicine 5(8) 2015; 601–11. 

[48] GokMetin Z, ArikanDonmez A, Izgu N, Ozdemir L, Arslan IE. Aromatherapy massage for neuropathic pain and 
quality of life in diabetic patients. Journal of Nursing Scholarship. 49 (4) 2017; 379–88. 

[49] Tugut N, Demirel G, Baser M, Ata EE, Karakus S. Effects of lavender scent on patients anxiety and pain levels 
during gynecological examination. Complementary Therapies in Clinical Practice. 2017; 65–69. 

[50] Bakhtiari S, Paki S, Baradaranfard F, Mosleh S and Jokar M. Effect of lavender aromatherapy through inhalation 
on quality of life among postmenopausal women covered by a governmental health center in Isfahan Iran: a 
single-blind clinical trial. Complementary Therapies in Clinical Practice. 2019; 46–50. 

[51] Mohammed AS, Hassanein SM, Soliman FM, Elsheimy HA. Effect of Aromatherapy Massage on Neuropathic Pain 
Among Patients with Type II Diabetes Mellitus. Novelty journals 2019; 6:1077-86. 

[52] Lakhan SE, Sheafer H, Tepper D. The effectiveness of aromatherapy in reducing pain: a systematic review and 
meta-analysis. Pain research and treatment. 2016;8158693. 

[53] Farrar AJ and Farrar FC. Clinical Aromatherapy. The Nursing Clinics of North America. 2020;55(4):489-504. 

[54] Kukimoto Y, Ooe N, Ideguchi N. The effects of massage therapy on pain and anxiety after surgery: a systematic 
review and meta-analysis. Pain Management in Nursing. 2017;18:378–90. 

[55] McCabe C. Effective pain management in patients in hospital. Nursing Standards. 2017;31:42–46. 

[56] American Music Therapy Association. Definition and quotes about music therapy; 2019. 
https://www.musictherapy. org/about/quotes/ (accessed January 09, 2019). 

[57] Chai PR, Carreiro S, Ranney ML, et al. Music as an adjunct to opioid-based analgesia. Journal of Medical Toxicology. 
2017;13: 249–254. 



World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 370–383 

380 

[58] Theorell T, Bojner Horwitz E. Emotional effects of live and recorded music in various audiences and listening 
situations. Medicines. 2019; 6:E16. 

[59] Watkins BA. Endocannabinoids, exercise, pain, and a path to health with aging. Molecular Aspects of Medicine. 
2018;64:68–78. 

[60] Lauche R, Langhorst J, Dobos G, Cramer H. A systematic review and meta-analysis of Tai chi for osteoarthritis of 
the knee. Complementary Therapies in Clinical Practice 2013;21(4):396–06. 

[61] Yuan Y, Chen X, Zhang L, et al. The roles of exercise in bone remodeling and in prevention and treatment of 
osteoporosis. Progress in Biophysics and Molecular Biology. 2016;122(2):122–130. 

[62] Musumeci G. The use of vibration as physical exercise and therapy. Journal of Functional Morphology and 
Kinesiology. 2017;2(2):17. 

[63] Chen YW, Hunt MA, Campbell KL, Peill K, Reid WD. The effect of Tai Chi on four chronic conditions-cancer, 
osteoarthritis, heart failure and chronic obstructive pulmonary disease: a systematic review and meta-analyses. 
British Journal of Sports Medicine. 2016;50(7):397–407. 

[64] Wang C, Schmid CH, Fielding RA, et al. Effect of tai chi versus aerobic exercise for fibromyalgia: comparative 
effectiveness randomized controlled trial. British Medical Journal. 2018;360:k851. 

[65] National Osteoporosis Foundation. What is osteoporosis and what causes it? Available from: 
http://nof.org/articles/7. Accessed July 22, 2014. 

[66] Amudha G. Assess the effectiveness of hot water compress with Epsom salt among elderly women with knee joint 
pain residing at selected urban area Choolai in Chennai (Doctoral dissertation, College of Nursing, Madras 
Medical College, Chennai).2014;Corpus ID:81759389. 

[67] Chugh SN. Textbook of Medical Surgical Nursing. First edition: Avichal publishing Company.2013;199–201. 

[68] Srilekha C and Kumar CP. The study on prevalence and management of osteoarthritis in South India. International 
Journal of Orthopedics. 2019; 5(4):112-7. 

[69] Dias JM, Cisneros L, Dias R, Fritsch C, Gomes W, Pereira L, Santos ML, Ferreira PH. Hydrotherapy improves pain 
and function in older women with knee osteoarthritis a randomized controlled trial. Brazilian Journal of Physical 
Therapy. 2017;21(6):449-56. 

[70] Almassmoum SM, Balahmar EA, Almutairi ST, Albuainain GS, Ahmad R, Naqvi AA. Current clinical status of 
hydrotherapy an evidence based retrospective six-year (2012–2017) systematic review. Bali Medical Journal. 
2018;7:578-86. 

[71] Golež A. Hydrotherapy in elderly: A review of the literature. In28. Rehabilitation wissenschaftliches Kolloquium. 
2019;491. 

[72] AlQubaeissy KY, Fatoye FA, Goodwin PC, Yohannes AM. The effectiveness of hydrotherapy in the management of 
rheumatoid arthritis: a systematic review. Musculoskeletal care. 2013;11(1):3-18. 

[73] Suresh S. Nursing research and statistics. Elsevier Health Sciences; 2018. 

[74] Yuan QL, Wang P, Liu L, et al. Acupuncture for musculoskeletal pain: A meta-analysis and metaregression of 
sham-controlled randomized clinical trials. Scientific Reports 2016;6:30675. 

[75] Lee SH, Lim SM. Acupuncture for poststroke shoulder pain: A systematic review and meta-analysis. Evidence 
Based Complementary and Alternative Medicine. 2016;2016: 3549878. 

[76] Lin X, Huang K, Zhu G, et al. The effects of acupuncture on chronic knee pain due to osteoarthritis: A meta-analysis. 
Journal of Bone and Joint Surgery- American volume. 2016;98(18):1578–85. 

[77] Yuan Q-l, Guo T-m, Liu L, Sun F, Zhang Y-g. Traditional Chinese medicine for neck pain and low back pain: A 
systematic review and meta-analysis. PLoS One. 2015;10 (2):e0117146. 

[78] Liu L, Skinner M, McDonough S, Mabire L, Baxter GD. Acupuncture for low back pain: An overview of systematic 
reviews. Evidence Based Complementary and Alternative Medicine. 2015; 328196. 

[79] Chou R, Deyo R, Friedly J, Skelly A, Hashimoto R, Weimer M, Fu R, Dana T, Kraegel P, Griffins J, Grusing S, Brodt E. 
Nonpharmacologic therapies for low back pain: A systematic review for an American College of Physicians 
Clinical Practice Guideline. Annals of Internal Medicine .2017;166:493–505. 



World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 370–383 

381 

[80] White A, Richardson M, Richmond P, Freedman J, Bevis M. Group acupuncture for knee pain: Evaluation of a cost-
saving initiative in the health service. Acupuncture Medicine. 2012;30(3):170–5. 

[81] Paramdeep G. Efficacy and tolerability of ginger (Zingiber officinale) in patients of osteoarthritis of knee. Indian 
Journal of Physiology and Pharmacology. 2013;57:177-183. 

[82] Srinivasan K. Ginger rhizomes (Zingiber officinale): A spice with multiple health beneficial potentials. Pharma 
Nutrition. 2017;5:18-28. 

[83] Altman RD, Marcussen KC. Effects of a ginger extract on knee pain in patients with osteoarthritis. Journal of 
Rheumatoid Arthritis. 2001;44:2531-2538. 

[84] Van Breemen RB, Tao Y, Li W. Cyclooxygenase-2 inhibitors in ginger (Zingiber officinale). Fitoterapia. 2011;82:38-
43. 

[85] Ahmad A and Rashid S. Screening of some Turkish medicinal plants for their analgesic activity. Pakistan journal 
of pharmaceutical sciences. 1993;6(2): 29- 36. 

[86] Karthika R and Prasath D. Comparative gene expression studies of candidate genes associated with defence 
response in ginger and mango ginger post inoculation with Ralstonia solanacearum. Physiological and Molecular 
Plant Pathology. 2018;103: 1-7.  

[87] Wilson PB. Ginger (Zingiber officinale) as an analgesic and Ergogenic Aid in sport: A systemic review [review]. 
Journal of Strength Conditioning Res/ National Strength & Conditioning Association. 2015;29(10):2980–2995. 
https://doi.org/10.1519/JSC. 0000 

[88] Chen CX, Barrett B, Kwekkeboom KL. Efficacy of oral ginger (Zingiber officinale) for dysmenorrhea: A systematic 
review and meta-analysis [Review]. Evidence Based Complementary and Alternative Medicine. 2016; 2016. 
https://doi.org/10.1155/2016/6295737.  

[89] Shin Y, Suk M, Jang H, Choi H. Short-term effects of Theracurmin dose and exercise type on pain, walking ability, 
and muscle function in patients with knee osteoarthritis. Journal of Exercise Rehabilitation. 2017; 13:684–692. 

[90] Panda S, Nirvanashetty S, Parachur V, Mohanty N, Swain T. A randomized, double-blind, placebo-controlled, 
parallel-group study to evaluate the safety and efficacy of Curene versus placebo in reducing symptoms of knee 
OA. Biomed Research International. 2018; 2018:5291945. https://doi.org/10.1155/2018/5291945, 2018, 1, 8. 

[91] Pan M, Wu J, Ho C, Badmaev V. Effects of water extract of Curcuma longa (L.) roots on immunity and telomerase 
function. Journal of Complementary and Integrative Medicine. 2017;14:14. doi:10.1515/jcim-2015-0107. 

[92] Gaffey A, Slater H, Porritt K, Campbell J. The effects of curcuminoids on musculoskeletal pain: a systematic review. 
JBI Database System Review Implement Reports. 2017;15:486–516. 

[93] Bannuru R, Osani M, Al-Eid F, Wang C. Efficacy of curcumin and Boswellia for knee osteoarthritis: systematic 
review and metaanalysis. Seminars in Arthritis and Rheumatism. 2018;48:416–29. doi.org/10. 
1016/j.semarthrit.2018.03.001. 

[94] Eke-Okoro U, Raffa R, Pergolizzi J, et al. Curcumin in turmeric: basic and clinical evidence for a potential role in 
analgesia. Journal of Clinical Pharmacy and Therapeutics. 2018;43:460–466.  

[95] Liu X, Machado G, Eyles J, Ravi V, Hunter D. Dietary supplements for treating osteoarthritis: a systematic review 
and meta analysis. British Journal of Sports Medicine. 2018;52(3):167-75. 

[96] Kawasaki K, Okuda-Hanafusa C, Aoyagi M, et al. Inhibitory effect of the compounds from the water extract of 
Curcuma longa the production of PGE2 and NO in a macrophage cell line stimulated by LPS. Bioscience 
Biotechnology and Biochemistry. 2018;82:2109–117. 

[97] Singletary K. Turmeric: an overview of potential health benefits. Nutrition Today. 2010;45:216–25. 

[98] Eke-Okoro U, Raffa R, Pergolizzi JJr, Breve F, Taylor RJ and Group NR. Curcumin in turmeric: Basic and clinical 
evidence for a potential role in analgesia. Journal of Clinical Pharmacy and Therapeutics.2018; 43(4):460. 

[99] Ghasemzadeh MR, Amin B, Mehri S, Mirnajafi-Zadeh SJ, Hosseinzadeh H. Effect of alcoholic extract of aerial parts 
of Rosmarinus officinalis L on pain, inflammation and apoptosis induced by chronic constriction injury (CCI) 
model of neuropathic pain in rats. Journal of Ethnopharmacology. 2016; 194: 117–30. 

[100] Rahbardar MG, Amin B, Mehri S, Mirnajafi-Zadeh SJ, Hosseinzadeh H. Antiinflammatory effects of ethanolic 
extract of Rosmarinus officinalis L and rosmarinic acid in a rat model of neuropathic pain. Biomedicine 
Pharmacotherapy. 2017; 86: 441–49. 

https://doi.org/10.1519/JSC.%200000


World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 370–383 

382 

[101] Rahbardar MG, Amin B, Mehri S, Mirnajafi-Zadeh SJ, Hosseinzadeh H. Rosmarinic acid attenuates development 
and existing pain in a rat model of neuropathic pain: an evidence of anti-oxidative and anti-inflammatory effects. 
Phytomedicine. 2018; 40: 59–67. 

[102] Alavi MS, Fanoudi S, GhasemzadehRahbardar M, Mehri S, Hosseinzadeh H. An updated review of protective 
effects of rosemary and its active constituents against natural and chemical toxicities. Phytotherapy Research. 
2020; 35(3): 1313–28. 

[103] Nakisa N, Rahbardar MG, Sokhangouei Y, Afsharmand Z. The effect of core stabilitybased corrective exercises on 
gait parameters in elite soccer players diagnosed with middle crossed syndrome. Journal of Bodywork and 
Movement Therapies. 2021; 27: 620–627. 

[104] Nakisa N, Rahbardar MG. Action mechanisms of anti-rheumatic herbal medicines. In: Toumi H, Ed. Rheumatoid 
arthritis. London: IntechOpen.2021. 

[105] Ghasemzadeh MR, Amin B, Mehri S, Mirnajafi-Zadeh SJ, Hosseinzadeh H. Effect of alcoholic extract of aerial parts 
of Rosmarinus officinalis L. on pain, inflammation and apoptosis induced by chronic constriction injury (CCI) 
model of neuropathic pain in rats. Journal of Ethnopharmacology. 2016; 194: 117–130. 

[106] Vieira K, inventor; Moringo Organics Inc, assignee. Herbal nutraceutical formulation to reduce oxidative stress, 
viral and microbial infections, and inflammation. United States US20190209634A1. 2019 Jul 11. 

[107] de Almeida Gonçalves G, de Sá-Nakanishi AB, Comar JF, Bracht L, Dias MI, Barros L, Peralta RM, Ferreira IC, Bracht 
A. Water soluble compounds of Rosmarinus officinalis L. improve the oxidative and inflammatory states of rats 
with adjuvant-induced arthritis. Food Functions 2018; 9(4): 2328–2340. 

[108] de Oliveira JR, Camargo SEA, de Oliveira LD. Rosmarinus officinalis L.(rosemary) as therapeutic and prophylactic 
agent. Journal of Biomed Science. 2019; 26(1): 1–22. 

[109] Mahboubi M. Menthaspicata L. essential oil, phytochemistry and its effectiveness in flatulence. Journal of 
Traditional and Complementary Medicine. 2018; doi:10.1016/j.jtcme.2017.08.011. 

[110] Ghods AA, Abforosh NH, Ghorbani R, Asgari MR. The effect of topical application of lavender essential oil on the 
intensity of pain caused by the insertion of dialysis needles in hemodialysis patients: a randomized clinical trial. 
Complementary Therapies in Medicine. 2015;23(3):325– 30. doi:10.1016/j.ctim.2015.03.001. 

[111] Cho S-Y, Kim E, Park S-H, et al. Effect of topical anesthesia on pain from needle insertion and injection and its 
relationship with anxiety in patients awaiting apical surgery: a randomized double-blind clinical trial. Journal of 
Endodontics. 2017;43(3):364–69. doi:10.1016/j.joen.2016.10.036. 

[112] Mahboubi M. Mentha spicata as natural analgesia for treatment of pain in osteoarthritis patients. Complementary 
Therapies in Clinical Practice. 2017;26:1–4. doi:10.1016/j.ctcp.2016.11.001. 

[113] Nasiri A, Mahmodi MA. Aromatherapy massage with lavender essential oil and the prevention of disability in ADL 
in patients with osteoarthritis of the knee: a randomized controlled clinical trial. Complementary Therapies in 
Clinical Practice. 2018;30:116–21. doi:10.1016/j.ctcp.2017.12.012. 

[114] Keyhanmehr AS, Kolouri S, Heydarirad G, Mofid B, Mosavat SH. Aromatherapy for the management of cancer 
complications: a narrative review. Complementary Therapies in Clinical Practice. 2018;31:175–80. 
doi:10.1016/j.ctcp.2018.02.009. 

[115] Metin ZG and Ozdemir L. The effects of aromatherapy massage and reflexology on pain and fatigue in patients 
with rheumatoid arthritis: a randomized controlled trial. Pain Management in Nursing. 2016;17(2):140– 149. 
doi:10.1016/j.pmn.2016.01.004. 

[116] Bouya S, Ahmadidarehsima S, Badakhsh M, Balouchi A, Koochakzai M. Effect of aromatherapy interventions on 
hemodialysis complications: a systematic review. Complementary Therapies in Clinical Practice. 2018;32:130–
138. doi:10.1016/j.ctcp.2018.06.008. 

[117] Heshmati A, Dolatian M, Mojab F, Nikkhah S, Mahmoodi Z. The effect of peppermint (Mentha piperita) capsules 
on the severity of primary dysmenorrhea. Journal of Herbal Medicine. 2016;6(3):137–141. 
doi:10.1016/j.hermed.2016.05.001. 

[118] Ghiasi A, Hasani M, Mollaahmadi L, Hashemzadeh M, Haseli A. The effect of aromatherapy on labor Pain relief: a 
systematic review of clinical trials. The Iranian Journal of Obstetrics, Gynecology and Infertility. 2017;20(2):89–
105. 



World Journal of Biology Pharmacy and Health Sciences, 2022, 12(03), 370–383 

383 

[119] Available online: https://commons.wikimedia.org/wiki/File:Eucalyptus_globulus subsp._pseudoglobulus.jpg 
(accessed on 4 June 2022). 

[120] Dhakad AK, Pandey VV, Beg S, Rawat JM, Singh A Biological, medicinal and toxicological significance of Eucalyptus 
leaf essential oil: a review. Journal of the Science of Food and Agriculture.2018;98(3):833–848s. 

[121] Chandran H, Meena M, Sharma K. Microbial Biodiversity and Bioremediation Assessment Through Omics 
Approaches. Frontiers in Environmental Chemistry. 2020; 1: 570326. 

[122] Forouzanfar F, Hosseinzadeh H. Medicinal herbs in the treatment of neuropathic pain: A review. Iranian Journal 
of Basic Medical Sciences. 2018; 21:347–58. 

[123] Aziz ZAA, Ahmad A, Setapar SHM,Karakucuk A, Azim MM, Lokhat D, Rafatullah M,Ganash M, Kamal MA, Ashraf G. 
Essential Oils: Extraction Techniques, Pharmaceutical And Therapeutic Potential—A Review. Current Drug 
Metabolism. 2018;19:1100–1110. 

[124] Mieres-Castro D, Ahmar S, Shabbir R, Mora-Poblete F. Antiviral Activities of Eucalyptus Essential Oils: Their 
Effectiveness as Therapeutic Targets against Human Viruses. Pharmaceuticals. 2021;14:1210. 

[125] Sebei K, Sakouhi F, Herchi W, Khouja ML, Boukhchina S. Chemical composition and antibacterial activities of 
seven Eucalyptus species essential oils leaves. Biology Research. 2015; 48:7. 

[126] Jung HKim, YO Lin, H Cho, JHPark, JH Lee, SD Bae, JKang, KM Kim, YG Pae, AN et al. Discovery of Potent 
Antiallodynic Agents for Neuropathic Pain Targeting P2X3 Receptors. ACS Chemistry Neuroscience. 2017; 
8:1465–1478. 

[127] Borgonetti V, LópezV, Galeotti N. Ylang-ylang (Canangaodorata (Lam.) Hook. f. & Thomson) essential oil reduced 
neuropathic-pain and associated anxiety symptoms in mice. Journal of Ethnopharmacology. 2022; 294:115362. 

[128] Zheng, XB Zhang, YL Li, Q Liu, YGWang, XD Yang, BL Zhu, GC Zhou, CF Gao, Yliu. Effects of 1,8-cineole on 
neuropathic pain mediated by P2X2 receptor in the spinal cord dorsal horn. Scientific Reports. 2019; 9:7909. 

[129] Predel H.G, Ebel-Bitoun C, Peil B, Weiser TW, Lange R. Efficacy and Safety of Diclofenac + Capsaicin Gel in Patients 
with Acute Back/Neck Pain: A Multicenter Randomized Controlled Study. Pain and Therapy. 2020; 9: 279–96. 

[130] Huygen F, Kern KU, Perez C. Expert Opinion: Exploring the Effectiveness and Tolerability of Capsaicin 179 Mg 
Cutaneous Patch and Pregabalin in the Treatment of Peripheral Neuropathic Pain. Journal of Pain Research. 
2020;13: 2585–597. 

[131] GlaxoSmithKline. Lovaza (Omega-3-Acid Ethyl Esters) Prescribing Information GlaxoSmithKline. Research 
Triangle Park, NC, USA, 2019. 

[132] Jiao J,Tang X, Gong X, Yin H, Jiang Q, Wei C. Effect of Cream, Prepared with Tripterygium wilfordii Hook F and 
Other Four Medicinals, on Joint Pain and Swelling in Patients with Rheumatoid Arthritis: A Double-Blinded, 
Randomized, Placebo Controlled Clinical Trial. Journal of Traditional and Chinese Medicine. 2019;39:89–96. 

[133] Hu X, Dong Y,Jin X, Zhang C, Zhang T, Zhao J, Shi J, Li J. The Novel and Potent Anti-Depressive Action of Triptolide 
and Its Influences on Hippocampal Neuro-inflammation in a Rat Model of Depression Comorbidity of Chronic 
Pain. Brain Behavior and Immunity. 2017;64:180–94. 

[134] Sato Y, Sasaki T, Takahashi S, Kumagai T, Nagata K. Development of a Highly Reproducible System to Evaluate 
Inhibition of Cytochrome P450 3a4 Activity by Natural Medicines. Journal of Pharmaceutical Sciences. 2015; 18: 
316–27. 

[135] Shara M, Stohs SJ. Efficacy and Safety of White Willow Bark (Salix Alba) Extracts. Phytotherapy Research. 2015; 
29: 1112–1116. 

[136] Oketch-Rabah, HA Marles, RJJordan, SA Dog L. United States Pharmacopeia Safety Review of Willow Bark. Planta 
Medica. 2019; 85:1192–1202. 

[137] Hodges PJ, Kam P.C. The Peri-Operative Implications of Herbal Medicines. Anaesthesia 2002; 57: 889–99. 

[138] Gillman P.K. Monoamine Oxidase Inhibitors, Opioid Analgesics and Serotonin Toxicity. British Journal of 
Anaesthesia. 2005; 95: 434–441.  


