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Review

Myrrh: A Resin of
Ancient Tradition at the Service
of Science

Abstract
The resinous exudates of Commiphora myrrha, known as ‘myrrh’, are used
in Traditional Chinese Medicine for the treatment of trauma, arthritis,
fractures and other diseases. The isolated metabolites and crude extracts
of myrrh have exhibited a wide of in vitro and in vivo pharmacological
effects, including antiproliferative, antioxidant, anti-inflammatory and antimicrobial activities. Myrrh has also been used in the ayurvedic medical
system because of its therapeutic effects against inflammatory diseases,
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coronary artery diseases, gynaecological disease, obesity, etc.
Expansion of research materials would provide more opportunities for
the discovery of new bioactive principles from the genus Commiphora.
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used to cure wounds, ulcers, and different diseas-

Introduction

es of the respiratory, gastrointestinal and urinary
tract [7]. It has also been proven to be effective

The repetitive use of drugs to treat many

against HSV-1 infections and microbial activity,

diseases can cause various side effects. This

demonstrating its successful use in conventional

has led to a search for medicinal herbs as al-

treatments for aerosolised therapy for the treat-

ternative medicine. Medicinal herbs have been

ment of bronchitis and sinus infections [3, 8].

used around the world since ancient times [1].

Moreover, the resinous exudates of the

The World Health Organization reports that

genus Commiphora are commonly used as per-

90% of the world’s population relies on tradi-

fume, incense, or embalming ointment [9].

tional medicine

[1, 2]

. Yet, natural medicinal ex-

tracts can be more viable, cheaper, and safer
compared to synthetic drugs.
Commiphora myrrha (Nees) Engl., also
known as Balsamdendron Myrrha and Commiphora molmol, is a plant species of the genus
Commiphora, from the family Burseraceae. Its
primary distribution is semi-arid and arid areas, including southern Arabia, northern Somalia, India, Sudan, northern Kenya, and Ethiopia,
growing at an altitude of 1500–3000 feet in very
hot and sunny areas [2, 3, 4, 5].
The word myrrh is derived from the Arabic
‘murr’ meaning bitter, and its functions have been

Chemical constituents
Myrrh contains 3% – 8% essential oil, 30%
– 60% water-soluble gum and 25% – 40% alcohol-soluble resins [10].
Phytochemical investigation previously
resulted in the isolation and identification of
many metabolites including terpenoids, steroids, flavonoids, lignans, carbohydrates, and
long chain aliphatic alcohol derivatives from
the Commiphora species [11, 12, 13, 14, 15, 16].

documented in the writings of Hippocrates since
the time of ancient Rome. In fact, it is believed
that myrrh was among the three presents that
the Magi gave to the infant Jesus . Moreover, it

Terpenoids

[6]

was reported that Greek soldiers would not go
to battles without a potion of myrrh to place on

Monoterpenoids and
sesquiterpenoids
It was observed that the composition of

their injuries [4].
Myrrh is the resin derived from making

volatile oil from different Commiphora species

incisions in the stem of the plant, causing oleo-

varies largely. Monoterpenoids mainly occur in

resin to exude and dry as it is extracted from

volatile oil and identified by GC (gas chroma-

the plant. Indeed, the phloem includes schizog-

tography) based techniques. Monoterpenoids,

enous tubules that are filled with yellowish fine

including

grained resinous fluid and lysigenous cavities.

myrcene and limonene, have been detected.

The leaves are around half an inch long, and

Sesquiterpenoids, including b- germacrane, eu-

there are no flowers.

desmane, guaiane, cadinene, elemane, bisabo-

a-pinene,

camphene,

b-pinene,

Myrrh has a range of applications and

lene and oplopane groups, have been detected.

benefits, including anti-inflammatory proper-

The structures of sesquiterpenoids from the

ties and many infectious diseases treatments,

genus Commiphora are mainly classified into

and is becoming a very popular and valuable

more than twenty furanosesquiterpenoids,

alternative medicine

covering

[4, 5]

. Its extracts have been

furanogermacrane,

furanoeudes439
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manes, furanoguaiane, furanocadinane and

eases. Indeed, myrrh interacts with the anti-in-

furanoelemane, since the first isolation of fura-

flammatory activity MAPK (mitogen-activated

nosesquiterpenoid from C. molmol

protein kinase) pathway by blocking all the syn-

[5, 17]

.

The presence of furanosesquiterpenoids is

thesis of genes that lead to the production of

characteristics of this genus.

inflammatory enzymes [23]. In this study, scientists evaluated the effects on Adjuvant-induced

Diterpenoids

Arthritis (AIA) in rats. The results stated the

Recently, a pimarane diterpenoid and

elevated expression levels of TNFα, PGE2, IL-

a racopimaric acid and two abietane diter-

2, NO, and malondialdehyde (MDA) in serum;

penoids – abietic acid and dehydroabietic acid

swelling in the paws of AIA rats was significant-

– have been reported from C. myrrha

ly decreased after treatment with myrrh in a

[16]

.

manner comparable to results from the use of

Triterpenoids

indomethacin. The authors found that, in mech-

Triterpenoids are major constituents isolat-

anistic terms, myrrh reduced the inflammatory

ed from Commiphora species, covering damma-

cascade, mainly TNFα-mediated, through the

rane, polypodane, octanordammarane, cycloar-

down-modulation of the specific transcription

tane, oleanane, lupane, ursane, and lanostane.

factors c-jun and c-fos.

Recently, ten cycloartane triterpenoids with novel

The anti-inflammatory action of myrrh

substitution at C-2 position have been isolated

was also clinically evaluated in adults diag-

from C. opobalsamum and C. myrrha

nosed with ulcerative colitis. Myrrh, in this case

[14, 15, 16]

.

administered by mouth together with chamo-

Miscellaneous

mile and activated charcoal, has shown clinical

In Commiphora species, many other sec-

efficacy comparable to mesalazine in terms of

ondary metabolites are encountered such as

measured score, relapses during therapy, and

carbohydrates, flavonoids, lignans and long

side effects. The effect on intestinal markers of

chain aliphatic derivatives. Carbohydrates have

pathology (calprotectin, lactoferrin and elastase

been reported from the gum of Commiphora,

of polymorphonuclear cells) – typically non-sub-

and commonly exist in the form of polysaccha-

jective parameters – clearly demonstrates the

ride

. Acid hydrolysis of the gum produces

powerful anti-inflammatory role played mainly

mono-ordi-saccharides. The flavonoids of this

by myrrh. It is possible, in fact, to exclude the

genus are found in the flower, stem and bark,

action of chamomile as it has recently (2018)

but not obtained in the resinous exudates.

been described as useful in the treatment of ul-

1,2,3,4-tetrahydroxy long chain aliphatic de-

cerative colitis but only in the guise of its known

rivatives occur in the gum, for instance, D-xy-

anti-anxiety role [24].

[18, 19, 20]

lo-guggultetrol-18 and guggultetrol-20

[21]

, which

commonly exist in the form of ferulic acid esterorglycoside [14, 22].

Analgesic activity
One of the most important pharmaco-

Pharmacological activity
Anti-inflammatory activity

logical activities described for myrrh is the
opioid-related analgesic action. In the study
of Dolara et al. (1996) [25], the authors isolated
furanoeudesma-1,3-diene, curzerene and fu-

Myrrh and its compounds are highly ef-

ranodiene from myrrh. They then reproduced

fective in the treatment of inflammatory dis-

abdominal pain through the writhing test. Fura440
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noeudesma-1,3-diene was shown to be at least

Epidermophyon. Perhaps even more clinically

as effective as morphine in reducing painful

relevant, the anti-candida effects directed against

abdominal contractions triggered by the ad-

C. albicans, glabrata, rugosa, parapsilosis, tropicalis

ministration of acetic acid. The effect was can-

and dubliniensis strains were evident. These ac-

celled out with the administration of naloxone

tions were pharmacologically comparable with

– an opiate antagonist. The same effect, and its

that obtained in the control plates treated with

cancellation in the presence of naloxone, was

nystatin and amphotericin B

again demonstrated in the hot plate test. These

authors investigated the antiprotozoal role of

data demonstrated the morphine-like analgesic

myrrh extract, highlighting, in a cohort of wom-

effect of myrrh. The same analgesic effect was

en with metronidazole-resistant trichomonia-

then confirmed approximately 20 years later

sis, a good clinical action against Trichomanas

by another research group (Di Pierro, 2019)

.

vaginalis (11 out of 13 subjects recovered from

In this case, a clinical trial performed in adults

trichomoniasis thanks to myrrh). In according

against a placebo demonstrated the analgesic

to this latest evidence, myrrh extract can be

effect of myrrh. Myrrh was administered for 20

considered an antimicrobial that certainly has a

days between 200 mg and 400 mg / dose – as

broad spectrum of action [29]. The antibacterial

an extract titrated in total furanodienes – in in-

role of myrrh was finally evaluated in an animal

dividuals suffering from headache, febrile pain,

model of caecal ligation and puncture. In mod-

myalgia, arthralgia, lumbosciatica and pain due

els of this type, the leakage of faecal material

to dysmenorrhoea, showed a dose-type analge-

into the peritoneal cavity leads the animal to

sic behaviour response (therefore greater than

sepsis, and death, in a short time. This occurs

400 mg / day) in the absence of side effects at-

mainly due to the enormous release of TNF-α

tributable to the treatment and not highlighted

LPS-mediated that leads the animal to septic

even in the placebo group

shock. As elegantly shown by the authors, oral

[26]

[26]

.

Antimicrobial activity

[28]

. Finally, some

administration of myrrh in a dose-dependent
manner abrogated the release of inflammato-

The antibacterial, antifungal and anti-pro-

ry cytokines (including TNF-α), and reduced the

tozoal effects of the myrrh derivative have been

risk of sepsis, prolonging the survival of some

extensively investigated by numerous authors.

animals and improving their survival rate [30].

Also attributable, albeit to a lesser extent, to
aqueous extracts, myrrh has shown efficacy in

Toxicity

contrasting the in vitro growth of species such

A goat was poisoned and eventually died

as S. aureus, S. pyogenes, E. coli, P. aeruginosa,

from the oral administration of C. myrrha resin

S. enterica and K. pneumoniae. The verified an-

at a dose of 1–5 g/kg/d. The safe dose of the

tibacterial action was, in some tests, compara-

resin was suggested to be 0.25/kg/d [31].

ble with what was shown, in terms of minimum

Side effects of the extract of C. mukul resin have

inhibitory concentration (MIC), by ciprofloxacin

been observed including mild gastrointestinal

and tetracycline

discomfort, possible thyroid problems and gen-

[27]

.

The antifungal action of myrrh was also

eralized skin rash [32]. The volatile oil of myrrh can

found to be extremely relevant. Particular ev-

irritate the skin, respiratory and digestive systems,

idence has been derived from in vitro tests

and may cause an allergic response, nausea and

against fungal strains that can normally create

a decrease in locomotor activity

skin and scalp infections such as the genera

reasons, in Traditional Chinese Medicine, myrrh

Cladosporium, Trichophyton, Microsporum and

is pre-treated with heat to reduce the volatile oil

[33, 34]

. For these
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content before being prescribed [35, 36].
The resin of C. erlangeriana is poisonous to humans and animals and used for arrow poison in
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