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Abstract

Pain is the main reason for patients with temporomandibular joint disorders to attend dental clinics
seeking for treatment. As for the most common musculoskeletal conditions, pharmacotherapy
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can be used in temporomandibular disorders (TMDs). However, there has been a shift in public Email:

and medical opinion away from systemic analgesics once medical and dental profession became
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concerned about the use of such medications with adverse events. Topical analgesics may

potentially achieve similar effects to oral formulations without their systemic drawbacks. This
review focuses on the contemporary topical agents used in the treatment of TMD. An advanced
search of publications from 1980 to 2016 was made in ScienceDirect, PubMed, Medline, and

Google Scholar databases.
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Context

The issue of pharmacotherapy safety in treating
musculoskeletal pain, has brought attention to topical
application, a safe and still effective route of drug delivery.

Evidence Acquisition

This review focuses on the topical agents used in
temporomandibular disorders (TMDs). An advanced
search of publications starting from 1980 through 2016
was made in ScienceDirect, PubMed, Medline, and
Google Scholar databases using different combinations of
keywords (“topical medication” OR “topical therapeutic”
OR “topical pharmacotherapeutic agent” OR “topical
analgesic”) AND (“temporomandibular joint” OR
“temporomandibular disorder” OR “temporomandibular
joint dysfunction” OR “temporomandibular joint pain”).

The relevance of searched articles to topical
pharmacotherapy of temporomandibular joint disorders
was considered and the following eligibility criteria were
implied: 1) original articles; 2) English-language articles;
and 3) full-text articles.

TMDs are recently classified as muscle disorders,
disc displacements, arthralgia, osteoarthritis and
osteoarthrosis (1). TMDs are the most common
musculoskeletal condition after chronic low back pain
(2). The TM]J pain may be resulted from sensitization of
trigeminal sensory neurons innervating the TM]J region
(3). A patient with TMD may also have a pain complaint in
the neck, shoulder or upper neck region (4). As for other
musculoskeletal disorders, pharmacotherapy may be
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applied in TMD. Commonly used pharmacotherapeutics
in TMD are analgesics, myorelaxants, corticosteroids,
anti-convulsants and anti-depressants. Analgesics can
be divided into two groups: 1. Narcotics (opioids), and 2.
Non-narcotics including salicylates, para-amino-phenol
derivatives (acetaminophen) and non-steroidal anti-
inflammatory drugs (NSAIDs) (5).

Topical Agents

The persistent concern over the use of narcotics (opioids)
in addition to the public awareness of the cardiovascular
risk of traditional NSAIDs and cyclooxygenase-2 (COX-
2) inhibitors, has brought attention to a non-systemic
approach-topical analgesics. The sites of action for
topical analgesic, are soft tissue and peripheral nerves
underlying the application site. In this regard, topical
agents use the cutaneous delivery to specifically target
the site of application. In contrast, transdermal drugs
are administered distal to the site of application (6). A
topical agent must have a low molecular weight less than
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500 Da (7), in association with hydrophobic/ hydrophilic
characters in order to penetrate stratum corneum and
epidermis, respectively (8).

Dexamethasone Iontophoresis
The terms topical and transdermal are alternatively used
for such methods of drug delivery. Both delivery methods
should pass the stratum corneum - barrier to topical
treatment. Once passed this layer, topical analgesics may
have access to the unmyelinated C-fibers and encounter
the epidermal cells. Below this layer, the dermis contains
nociceptive fibers, connective tissue and blood vessels.
Transdermal method deliver medication via percutaneous
absorption with the aim of gaining systemic levels of drugs
in comparison to oral rout of delivery (9,10). Such delivery
of ionized drugs can be enhanced by iontophoresis (11).
The concept of iontophoresis dates back to 1908, when
it was demonstrated that ions could be driven across the
skin by means of an electrical current (12).
Dexamethasone sodium phosphate is the most
commonly used medication with iontophoresis (13).
Traditional administration of the medication directly
into painful TM] without the discomfort of intra-
articular injection has popularized the iontophoresis
(14). Dexamethasone Iontophoresis (DIP) has not
been effective in reducing pain in TM] disorders such
as concurrent TMJ capsulitis and disc displacement
without reduction (15). However, it appeared to be an
effective initial treatment for TM] involvement in juvenile
idiopathic arthritis (16).

Topical NSAIDs

Till 2000, extensively prescribed NSAIDs had been
responsible for approximately one-quarter of all adverse
drug reactions. NSAIDs were widely prescribed for
patients with rheumatic disease, prone to gastrointestinal
complications (17). Topical NSAIDs penetrate slowly into
systemic circulation. Following topical application, peak
plasma levels are less than 10% of the concentrations
obtained from oral dosing. Polyethylene glycol and
limonene - as topical penetration enhancers- increase
the absorption rate of NSAIDs by up to 75 fold (17). In
a rheumatologic knee arthroscopy, the topically applied
ketoprofen levels were 30-fold greater in cartilage than in
plasma. Systemic toxicity or local skin reactions are rarely
induced by NSAIDs (18).

Topically applied diclofenac and oral formulation of
such medication have shown to be equally effective when
treating TMJ dysfunction syndrome (19). Topical NSAIDs
can be found in the forms of plaster, gel, or cream (20).

Potassium/Dmi/HEC gel

A new topical gel and method for rapidly relieving
TM]J, muscles of mastication, and myofacial pain was
developed in 2007. The gel composed of 72% aqueous
hydroxyethyl cellulose, 18% potassium complex, and 10%

dimethyl isorbide. Potassium alters the electrical potential
of the nerves of the central nervous system (CNS) and the
autonomic nervous system (ANS). Its mode of action is
based on sound physiologic science. The potassium/Dmi/
aqueous HEC gel can directly target the affected tissues
without being involved in the regular pharmacological
activities (21). The gel would not enter any of the usual
pharmacokinetic pathways that use intramuscular,
intravenous, or subcutaneous injections of corticosteroids,
sedatives, local anesthetics, muscle relaxants, NSAIDs,
narcotics, and other medications given via oral, rectal, or
vaginal routes of drug delivery (22).

Aqua Titan

Recently, there is an interest in the athletic field for the
garments treated with titanium microparticles (Aqua
Titan) used during recovery from fatiguing sports (23).
Aqua Titan is a material consisting of microscopic
titanium particles dispersed in water. Aqua Titan has
been reported to have positive influence on muscle
tissue, thereby, may have a supplementary role in treating
TMD patients with muscular origin (24). Water-soluble
titanium microparticle-permeated “tape” seems to have
beneficial influence on TMD pain and limitation of daily
functions (25).

Topical Counterirritants

Counterirritants in particular capsaicin, menthol,
camphor, and garlic are analgesics that act on nociceptive
neurons through excitation and desensitization. These
plant formulas act on structurally similar ion channels,
called transient receptor potential (TRP) superfamily
(26,27).

Thermosensitive receptor counterirritants detect a
wide range of temperatures ranging from harmful heat
to extreme cold, also extracellular osmolarity variations,
lipids, pressure and/or acidic pH and depletion of Ca**
deposits (9,28). Other type of counterirritant is topical
rubefacients containing salicylates. Few data describes
the efficacy of salicylates for the treatment of acute
musculoskeletal pain (6). Another counterirritant, often
found in over-the-counter analgesic preparation include
peppermint oil, marsh tea, and poison ivy (29).

Topical Capsaicin

Capsaicin, is a safe and efficient topical agent for the
treatment of neuralgia and arthritic pain. This topical
analgesic is marketed as 0.025%, 0.075% and 0.1% creams
and was approved by the United States Food and Drug
Administration (FDA) in early 1990 (30,31).

Adverse effects of Capsaicin may be observed mainly
at the site of application and include burning and
erythema (32). Capsaicin (trans-8-methyl-N-vanillyl-6-
nonenamide) is a compound of chilli pepper which acts
on impaired nerve endings and blocks CNS impulses.
It depresses the function of type-C nociceptive fibers
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by depleting substance P (SP), the principal neuro-
transmitter of pain from synaptic terminals. Those fibers
had been found in the TM]J structures of monkey (33).
Since SP and prostaglandin E2 are elevated in the TMJ
synovial fluid, in inflammatory TM]J arthropathy, topical
capsaicin may be effective in such cases. Effects of SP on
inflammatory responses are modulated by neuro-peptides
including SP-like immunoreactivity, calcitonin gene-
related peptide, and neuropeptide Y (34,35). However,
in a randomized, double blind study, capsaicin cream
produced no statistically significant influence on TM]
measured variables compared to placebo (36).

Theraflex-TM]

Complied with the FDA regulations, Theraflex is used to
manage osteoarthritis and muscle disorders. Later, a drug
with less potency was derived from the original formula
and was called Theraflex-TMJ. Theraflex-TM] cream,
contains methyl salicylate, copper pyrocarboxylate and
zinc pyrocarboxylate. Methyl salicylate is an ingredient
that is required for incorporating into a counterirritant.
Copper and zinc are essential elements for controlling
inflammation. The anti-inflammatory action of copper
includes the direct inhibitory effect of prostaglandin
synthesis. It was proposed that zinc plays an important
role in human health because of its participation in
multiple enzymatic reactions and its involvement in the
immune system (37).

Ping On

Ping On ointment has been registered in Hong Kong since
1965. Ever since, it has been has been used extensively
as a soothing massage balm for muscular aches, strain
and sprain. The main ingredient of Ping On ointment
(according to manufacturer) consist of peppermint oil
18%; menthol 20%; natural camphor 6%; birch oil 6%;
sandalwood oil 1%; eucalyptus oil 4%; bee wax 8%; and
aromatic oil 3%. It does not contain antibiotics, steroids,
or preservatives (38). The essential oils of eucalyptus
induce analgesia through peripheral and central actions
(39). Menthol has been used since antiquity for medicinal
purposes. It is a plant alcohol called terpene alcohol.
Applied topically, menthol causes tingling sensation and
a feeling of coolness due to stimulation of cold receptors
by inhibiting Ca** currents of neuronal membranes.
Menthol is endowed with analgesic properties through
a selective activation of k-opioid receptors (40). Despite
its wide-spread use, mechanism by which menthol elicits
the same cool sensation as low temperature was almost
recently elucidated (41). Menthol’s ability as a penetration
enhancer makes it an ideal vehicle for topical formulation
(42).

Bee Venom
Apitherapy is the use of honey bee products including
honey, pollen, and bee venom to treat pain, arthritis,

rheumatism, tumors, and skin diseases. The practice of
apitherapy dates back to medicine in ancient Egypt, 6000
years ago. The use of bee products in modern medicine
is confined to treat wounds and burns. Bee products,
including bee venom, may also be used as an appealing
start in arthritis (43,44).

The prime elements of bee venom (mellitin and
phospholipase A)) are responsible for development of
local inflammation and pain. Mellitin’s inhibitory action
on nuclear factor kappa  can be crucial for the effects of
bee venom (45-47).

Anti-inflammatory and analgesic effects of bee venom
may increase pain threshold as a result of counter-
irritation process (48).

Results

NSAIDS

Inanabsorptionstudyin thearticular tissues, when applied
topically, the ketoprofen levels were 30-fold greater in the
cartilage than in plasma (18). Topically applied diclofenac
and oral diclofenac were equally effective in the treatment
for TM]J dysfunction syndrome (19).

Dexamethasone Iontophoresis

Dexamethasone combined with lidocaine could be an
effective mode of delivering ionized anti-inflammatory
drugs to inflamed tissues (12). The same combination
improved mandibular function but did not reduce pain
in disc displacement without reduction (15). TM]-related
symptoms (a heterogeneous sample) did not respond
positively to iontophoretically applied dexamethasone
(14).

Theraflex-TM]J

Theraflex-TM] formulated to treat signs and symptoms
of TM]J disorders. The data suggests that topical cream is
safe and effective for reducing pain in masseter muscle
and TM]J pain (37).

Capsaicin

According to global evaluations, 80% of the capsaicin-
treated patients experienced a reduction of pain after
2 weeks of treatment (30). Capsaicin has been effective
in some patients with peri-ocular and facial pain (32).
A randomized clinical trial has revealed that capsaicin
produces not statistically significant effect on TM]J
variables in comparison to placebo (36).

Potassium/Dmi/HEC gel

The gel routinely provides rapid pain relief within minutes
after it is applied. The author believes that such pain relief
minimizes patient anxiety prior to a definite diagnosis
and treatment (21).

Aqua Titan
Water soluble titanium tape seems to have beneficial
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effects on TMD-related pain and limitation of daily
functions (25). Aqua Titan patch help treat patients
with TM] muscle disorders (24). Altered neuromuscular
stiffness through dermal use of microtitanium particles
can help muscle function after fatiguing exercises (23).

Menthol

Menthol is attributed to the analgesic properties via a
selective activation of k-opioid receptor system as well as
binding to TRPMS (6,40).

Camphor

Over-the-counter camphor-containing balms have been
used to provide analgesia. Recently, TRPV1 the capsaicin
receptor, TRPA1 the garlic receptor and TRPV3 have been
recognized from camphor’s mechanism of action (27).

Essentials oils of Eucalyptus

A recent investigation into the analgesic and anti-
inflammatory effects of essential oils of eucalyptus
concluded with both central and peripheral actions of the
induced analgesia (39).

Bee Venom

Anti-inflammatory and analgesic effects of bee venom
may increase pain threshold due to counter-irritation
effect (43). Accelerated wound healing, anti-arthritis,
and anti-cancer effects of bee venom have been recently
discovered (44-47) without any adverse effects (48).

Discussion
Persistent pain is the main reason for patients with
TM] disorders to look for treatment by physicians or
dentists. Inflammation of TMJ can produce pain and
can also induce sensitization of trigeminal neurons, in
experimental animals. Trigeminal afferent nerves spread
over the structures in the head, including the TMJ. Most
information about noxious stimuli is relayed to CNS by
nociceptive neurons (8,49). Pain and spasms frequently
overlap and hide the cause of the TMJ disorder. For better
diagnosis of such disorder, it is recommended to initially
relieve the patient’s pain. Once pain has been removed,
it will be easier to diagnose and treat the dysfunctional
phase of TM] disorder. For this purpose, some topical
agents — as mentioned in this review - are to relieve pain
as a first measure and non-invasive approach (21).
Following topical application of NSAIDs, peak plasma
levels were less than ten percent of the concentrations
obtained from oral dosing. Systemic absorption from such
topical application is merely 3-5 percent of the oral route.
Hence systemic toxicity from topical NSAIDs are rare. The
length of time before Cmax (peak plasma level) is gained
following topical application, ranged from 2.2 hours to
23 hours - nearly ten times longer than the time needed
for equivalent oral dose. Topically applied NSAIDs reach
a steady level during 2 to 5 days of repeated application

(17). Penetration studies also describe the achievement of
therapeutic concentrations of topical NSAIDs below the
application site (6).

Ernest A. Jennings and his team of anatomy and cell
biology at the University of Melbourne have almost
recently commented on neurobiology of TM] pain. These
authors have stressed on the voltage — gated Na* channels
(VGSCs) as logical targets for blocking sensory neuronal
activity. Activation of VGSCs are critical for the generation
and propagation of neuronal action potentials. Critical
role of Na* in neuronal excitability has led to a series of
studies in the field. According to a distinctive study, Na*
channels were selectively blocked on primary afferent
fibers with TRPV1 receptors, as they were activated by
capsaicin (8).

Capsaicin, the spicy active ingredient in chilli pepper
has been frequently used to relieve neuropathic pain.
A meta-analysis has already reported that capsaicin
cream provided better pain relief for osteoarthritis than
placebo (9,50). Topically applied capsaicin demonstrated
a biphasic pharmaceutical effect. The first phase involves
the activation of TRPV1 and the second phase induces
analgesia through the depletion of neurotransmitters
(SP) (51). The first phase is followed by vasodilation
in response to initial application (of topical agent) and
sensitization of A delta and C nociceptive fibers. The
second phase, in turn, leads to persistent desensitization
of nociceptors. This way, the relief of musculoskeletal
pain may result (52).

Conclusions

In order to find an evidence-based topical analgesic,
physicians or dentists should be acquainted with over-
the-counter topical preparations - as diverse as those in
the present review. Contemporary topical analgesics are
branded as potential topical agents although they may not
be fully documented or supported by randomized clinical
trials. The primary afferent neurons to TM]J region as
well as receptors and channels, may be considered for
further studies in search of targets for peripherally acting
medications for TM] pain.

Authors’ Contribution
All authors contributed equally to this work.

Ethical Statement
Not applicable.

Conflict of Interest Disclosures
The authors declare that they have no conflict of interests.

References

1. Cordeiro PC, Guimaraes JP, de Souza VA, Dias IM, Silva JN,
Devito KL, et al. Temporomandibular joint involvement in
rheumatoid arthritis patients: association between clinical and
tomographic data. Acta Odontol Latinoam. 2016;29(3):123-9.

2. Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G,
Goulet JP, et al. Diagnostic Criteria for Temporomandibular
Disorders (DC/TMD) for Clinical and Research Applications:

41 | Avicenna) Dent Res, Vol 10, No 2, June 2018

http://ajdr.umsha.ac.ir


http://ajdr.umsha.ac.ir

Mortazavi et al

recommendations of the International RDC/TMD Consortium

symptoms. Acta Otorhinolaryngol Ital. 2004;24(5):279-83.

Network and Orofacial Pain Special Interest Groupdagger. J 20. Assandri A, Canali S, Giachetti C. Local tolerability and
Oral Facial Pain Headache. 2014;28(1):6-27. doi: 10.11607/ pharmacokinetic profile of a new transdermal delivery
jop.1151. system, diclofenac hydroxyethylpyrrolidine plaster. Drugs

3. Jennings EA WM, Staikopoulos V, Ivanusic JJ. Neurobiology Exp Clin Res. 1993;19(3):89-95.
of Temporomandibular Joint Pain: Therapeutic Implications. 21. Hodosh M, Hodosh SH, Hodosh AJ. A new, noninvasive
Semin Orthod 2012;18(1):63-72. approach for successfully treating the pain and inflammation

4. Panga SSR, Sekhar R, Sekhar R. Diagnosis and Treatment of TMJ disorders. ] Oral Implantol. 2007;33(6):365-70. doi:
Modalities for Temporomandibular Disorders (Part I): History, 10.1563/1548-1336(2007)33[365:annafs]2.0.co;2.
Classification, Anatomy and Patient Evaluation. International 22. Hodosh M, Hodosh SH, Hodosh AJ. Treatment of aphthous
Journal of Prosthodontics and Restorative Dentistry. stomatitis  with  saturated potassium  nitrate/dimethyl
2011;1(3):186-91. isosorbide. Quintessence Int 2004;35(2):137-41.

5. Bal Kucuk B, Tolunay Kaya S, Karagoz Motro P, Oral K. 23. Hughes JD, Fink PW, Graham DF, Rowlands DS. Effect of
Pharmacotherapeutic agents used in temporomandibular microtitanium impregnated tape on the recovery of triceps
disorders. Oral Dis. 2014;20(8):740-3. doi: 10.1111/ surae  musculotendinous function following strenuous
0di.12255. running. Springerplus. 2013;2:653. doi: 10.1186/2193-1801-

6.  StanosSP.Topicalagentsforthemanagementofmusculoskeletal 2-653.
pain. J Pain Symptom Manage. 2007;33(3):342-55. doi: 24. Matsumoto K, Tsukimura N, Ishizuka T, Kohinata K, Yonehara
10.1016/j.jpainsymman.2006.11.005. Y, Honda K. Local application of Aqua Titan improves

7. Bos JD, Meinardi MM. The 500 Dalton rule for the skin symptoms of temporomandibular joint muscle disorder: a
penetration of chemical compounds and drugs. Exp preliminary study. Int ] Oral Maxillofac Surg. 2015;44(4):483-
Dermatol. 2000;9(3):165-9. 7. doi: 10.1016/j.ijom.2014.11.005.

8. Payne-James J), Bray MJ, Kapadia S, Rana SK, McSwiggan D, 25. Nishiyama A, Kino K, Tsukagoshi K, Tobe S, Otomo N. Effect
Silk DB. Topical nonsteroidal anti-inflammatory gel for the of water-soluble titanium microparticle-permeated tape on
prevention of peripheral vein thrombophlebitis. A double- temporomandibular disorders-related pain: a preliminary
blind, randomised, placebo-controlled trial in normal study. Acta Odontol Scand. 2014;72(6):428-31. doi:
subjects. Anaesthesia. 1992;47(4):324-6. 10.3109/00016357.2013.850173.

9. Bley KR. Recent developments in transient receptor potential 26. Macpherson L), Dubin AE, Evans MJ, Marr F, Schultz PG,
vanilloid receptor 1 agonist-based therapies. Expert Opin Cravatt BF, et al. Noxious compounds activate TRPA1 ion
Investig Drugs. 2004;13(11):1445-56. channels through covalent modification of cysteines. Nature.

10. Brown MB, Martin GP, Jones SA, Akomeah FK. Dermal 2007;445(7127):541-5. doi: 10.1038/nature05544.
and transdermal drug delivery systems: current and future 27. Xu H, Blair NT, Clapham DE. Camphor activates and strongly
prospects. Drug Deliv. 2006;13(3):175-87. desensitizes the transient receptor potential vanilloid subtype

11. Tyle P. lontophoretic Devices for Drug Delivery. Pharm Res. 1 channel in a vanilloid-independent mechanism. ] Neurosci.
1986;3(6):318-26. doi: 10.1023/a:1016327822325. 2005;25(39):8924-37.

12. Harris PR. lontophoresis: Clinical Research in Musculoskeletal 28. Gunthorpe MJ, Benham CD, Randall A, Davis JB. The diversity
Inf lammatory Conditions. J Orthop Sports Phys Ther. in the vanilloid (TRPV) receptor family of ion channels. Trends
1982;4(2):109-12. doi: 10.2519/jospt.1982.4.2.109. Pharmacol Sci. 2002;23(4):183-91.

13. Gurney AB, Wascher DC. Absorption of dexamethasone 29. van Haselen RA, Fisher PA. A randomized controlled trial
sodium phosphate in human connective tissue using comparing topical piroxicam gel with a homeopathic
iontophoresis. Am ] Sports Med. 2008;36(4):753-9. doi: gel in osteoarthritis of the knee. Rheumatology (Oxford).
10.1177/0363546507311597. 2000;39(7):714-9.

14. Reid KlI, Dionne RA, Sicard-Rosenbaum L, Lord D, Dubner 30. Deal CL, Schnitzer TJ, Lipstein E, Seibold JR, Stevens RM,
RA. Evaluation of iontophoretically applied dexamethasone Levy MD, et al. Treatment of arthritis with topical capsaicin: a
for painful pathologic temporomandibular joints. Oral Surg double-blind trial. Clin Ther. 1991;13(3):383-95.

Oral Med Oral Pathol. 1994;77(6):605-9. 31. Hersh EV, Pertes RA, Ochs HA. Topical capsaicin-

15. Schiffman EL, Braun BL, Lindgren BR. Temporomandibular pharmacology and potential role in the treatment of
joint iontophoresis: a double-blind randomized clinical trial. temporomandibular pain. J Clin Dent. 1994;5(2):54-9.

J Orofac Pain. 1996;10(2):157-65. 32. Lincoff NS, Rath PP, Hirano M. The treatment of periocular

16. Mina R, Melson P, Powell S, Rao M, Hinze C, Passo M, and facial pain with topical capsaicin. ] Neuroophthalmol.
et al. Effectiveness of dexamethasone iontophoresis for 1998;18(1):17-20.
temporomandibular joint involvement in juvenile idiopathic 33. Johansson AS, lIsacsson G, Isberg A, Granholm AC.
arthritis. Arthritis Care Res (Hoboken). 2011;63(11):1511-6. Distribution of substance P-like immunoreactive nerve fibers
doi: 10.1002/acr.20600. in temporomandibular joint soft tissues of monkey. Scand ]

17. Heyneman CA, Lawless-Liday C, Wall GC. Oral versus Dent Res. 1986;94(3):225-32.
topical NSAIDs in rheumatic diseases: a comparison. Drugs. 34. Holmlund A, Ekblom A, Hansson P, Lind J, Lundeberg T,
2000;60(3):555-74. doi: 10.2165/00003495-200060030- Theodorsson E. Concentrations of neuropeptides substance P,
00004. neurokinin A, calcitonin gene-related peptide, neuropeptide

18. Rolf C, Engstrom B, Beauchard C, Jacobs LD, Le Liboux A. Y and vasoactive intestinal polypeptide in synovial fluid
Intra-articular absorption and distribution of ketoprofen after of the human temporomandibular joint. A correlation
topical plaster application and oral intake in 100 patients with symptoms, signs and arthroscopic findings. Int J Oral
undergoing knee arthroscopy. Rheumatology (Oxford). Maxillofac Surg. 1991;20(4):228-31.
1999;38(6):564-7. 35. Lotz M. Experimental models of arthritis: Identification of

19. Di Rienzo Businco L, Di Rienzo Businco A, D’Emilia M, substance P as a therapeutic target and use of capsaicin to
Lauriello M, CoenTirelli G. Topical versus systemic diclofenac manage joint pain and inflammation. Seminars in Arthritis
in the treatment of temporo-mandibular joint dysfunction and Rheumatism. 1994;23(6 Suppl 3):10-7. doi: 10.1016/

42 |  Avicenna] Dent Res, Vol 10, No 2, June 2018 http://ajdr.umsha.ac.ir


http://ajdr.umsha.ac.ir

Mortazavi et al

36.

37.

38.

39.

40.

41.

42.

43.

44,

S0049-0172(10)80021-6.

Winocur E, Gavish A, Halachmi M, Eli I, Gazit E. Topical
application of capsaicin for the treatment of localized
pain in the temporomandibular joint area. ] Orofac Pain.
2000;14(1):31-6.

Lobo SL, Mehta N, Forgione AG, Melis M, Al-Badawi E,
Ceneviz C, et al. Use of Theraflex-TMJ topical cream for
the treatment of temporomandibular joint and muscle pain.
Cranio. 2004;22(2):137-44. doi: 10.1179/crn.2004.018.

Li LC, Wong RW, Rabie AB. Clinical effect of a topical
herbal ointment on pain in temporomandibular disorders: a
randomized placebo-controlled trial. J Altern Complement
Med. 2009;15(12):1311-7. doi: 10.1089/acm.2009.0129.
Silva J, Abebe W, Sousa SM, Duarte VG, Machado MI, Matos
FJ. Analgesic and anti-inflammatory effects of essential oils of
Eucalyptus. ] Ethnopharmacol 2003;89(2-3):277-83.

Galeotti N, Di Cesare Mannelli L, Mazzanti G, Bartolini
A, Ghelardini C. Menthol: a natural analgesic compound.
Neurosci Lett. 2002;322(3):145-8.

Patel T, Ishiuji Y, Yosipovitch G. Menthol: a refreshing look at
this ancient compound. ] Am Acad Dermatol. 2007;57(5):873-
8. doi: 10.1016/j.jaad.2007.04.008.

Yener G, Gonilli U, Uner M, Degim T, Araman A. Effect
of vehicles and penetration enhancers on the in vitro
percutaneous absorption of celecoxib through human skin.
Pharmazie. 2003;58(5):330-3.

Nitecka-Buchta A, Buchta P Tabenska-Bosakowska E,
Walczynska-Dragon K, Baron S. Myorelaxant effect
of bee venom topical skin application in patients with
RDC/TMD la and RDC/TMD Ib: a randomized, double
blinded study. Biomed Res Int. 2014;2014:296053. doi:
10.1155/2014/296053.

Amin MA, Abdel-Raheem IT. Accelerated wound healing and

45.

46.

47.

48.

49.

50.

51.

52.

anti-inflammatory effects of physically cross linked polyvinyl
alcohol-chitosan hydrogel containing honey bee venom in
diabetic rats. Arch Pharm Res. 2014;37(8):1016-31. doi:
10.1007/512272-013-0308-y.

Son DJ, Lee JW, Lee YH, Song HS, Lee CK, Hong JT.
Therapeutic application of anti-arthritis, pain-releasing,
and anti-cancer effects of bee venom and its constituent
compounds. Pharmacol Ther. 2007;115(2):246-70. doi:
10.1016/j.pharmthera.2007.04.004.

Kwon YB, Lee HJ, Han HJ, Mar WC, Kang SK, Yoon OB,
et al. The water-soluble fraction of bee venom produces
antinociceptive and anti-inflammatory effects on rheumatoid
arthritis in rats. Life Sci. 2002;71(2):191-204.

Park HJ, Lee SH, Son DJ, Oh KW, Kim KH, Song HS, et al.
Antiarthritic effect of bee venom: inhibition of inflammation
mediator generation by suppression of NF-kappaB
through interaction with the p50 subunit. Arthritis Rheum.
2004;50(11):3504-15. doi: 10.1002/art.20626.

Hellner M, Winter D, von Georgi R, Munstedt K. Apitherapy:
usage and experience in german beekeepers. Evid Based
Complement Alternat Med. 2008;5(4):475-9. doi: 10.1093/
ecam/nem052.

Zhang WY, Li Wan Po A. The effectiveness of topically
applied capsaicin. A meta-analysis. Eur J Clin Pharmacol
1994;46(6):517-22.

Szallasi A. Vanilloid (capsaicin) receptors in health and
disease. Am ] Clin Pathol 2002;118(1):110-21.

Szallasi A, Blumberg PM. Vanilloid (Capsaicin) receptors and
mechanisms. Pharmacol Rev 1999;51(2):159-212.
Carpenter SE, Lynn B. Vascular and sensory responses of
human skin to mild injury after topical treatment with
capsaicin. Br ) Pharmacol 1981;73(3):755-8.

© 2018 The Author(s); Published by Hamadan University of Medical Sciences. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

43

| Avicenna ) Dent Res, Vol 10, No 2, June 2018

http://ajdr.umsha.ac.ir


http://ajdr.umsha.ac.ir



