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Commiphora molmol Engl.
(Burseraceae), known commonly as ‘‘myrrh’’ or
Murr (in Arabic) is one of the most common herbs.
It is reported to possess several pharmacological
activities that includes antihypertensive1,
hypolipidemic2, antiinfective3, antiulcer4 and
anticancer effects5.

Myrrh is reported to possess healing
benefits during injuries6. It has been reported for
gastric ulcer preventive effect earlier wherein it is
reported to prevent development of gastric ulcers
induced by necrotizing agents and pylorus ligation
in rats1. However, so far there is no report on the
effect of myrrh on ulcer healing, an effect that
correlates clinically with effect on ulcer patients

consuming myrrh. Furthermore, the effect of co-
administration of this herb with modern drugs is
not known though it is a known fact that this herb
is frequently used along with modern drugs. On
the contrary, myrrh is reported to increase the
number of leucocytes in normal animals as well
animals inflicted with skin wound or mild gastric
ulcers induced by sodium chloride, indicating
activation of cell mediated immunity, though the
effect on healing of ulcer was not evaluated7. The
effect on the number of leucocytes contributing to
ulcer healing is not clear and it was proposed that
the increase in number of leucocytes may have
increase/decrease or no effect of healing of gastric
ulcers. The present study was carried out to
determine the effect of myrrh on chronic gastric
ulcers induced by acetic acid and its effect on
healing of gastric ulcers when co-administered with
ranitidine, a known antiulcer agent.
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Myrrh (Commiphora molmol Engl.) is a widely used herb throughout the world.
The present study evaluates the ulcer healing effect of myrrh and effect of co-administration
of myrrh with ranitidine on ulcer healing in acetic acid induced chronic gastric ulcers in
rats. Myrrh was administered at two different doses of 500 mg/kg and 1000 mg/kg orally
while ranitidine was given at a dose of 50 mg/kg orally. Myrrh increased the healing of the
ulcers in a dose-dependent manner. It increased the ulcer score and ulcer index compared
to vehicle treated animals. Histological studies of the ulcerated tissues supported the
macroscopic findings as demonstrated by regeneration of surface epithelium. As expected,
ranitidine increased gastric ulcer healing while the combination of ranitidine and high
dose of myrrh (1000 mg/kg, p.o) showed increased ulcer healing compared to ranitidine
alone. It was concluded that myrrh increases gastric ulcer healing and potentiates the
effect of ranitidine on ulcer healing in rats.
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MATERIALS AND METHODS

Materials
Commiphora molmol oleo-gum-resin was

purchased from local market in Riyadh (Saudi
Arabia). It was identified and authenticated by Prof
A M Sadabi, College of Applied Medical Sciences,
Shaqra University (Saudi Arabia). A suspension
of the myrrh was prepared in water by mixing finely
powdered myrrh with water without addition of
any suspending agent. This suspension was
stored in refrigerator at 2-4°C until use.
Preliminary phytochemical analysis

The myrrh suspension was subjected to
preliminary phytochemical screening using
commonly used methods8,9.
Animals

Male Wistar albino rats weighing between
180-210 g were used. The animals were maintained
under standard conditions of 12:12 h light dark
cycle at a temperature of 25±2°C. The experimental
protocol was approved by the research committee
of the institute for its ethical and scientific content.
Acetic acid-induced chronic gastric ulcer

The method reported by us earlier was
followed10. Rats were fasted for 24 h prior to the
induction of ulcer. Animals were lightly
anesthetized and the abdomen was opened
through a midline incision, made below the xiphoid
process to expose the stomach. Glacial acetic acid
(0.05 mL) was applied onto the serosal surface of
the stomach using a cylindrical mould (6 mm) that
was allowed to remain there for 60 s. The mould
was then rinsed using normal saline to remove the
acid solution, to prevent possible damage to the
surrounding tissues close to the point of
application. The abdominal wall was closed by
interrupted sutures. The animals were then divided
into six different groups; the first group served as
control and received vehicle while group 2 received
ranitdine (50 mg/kg, p.o)10. The third and fourth
group rats were treated with myrrh suspension at
doses of 500 mg/kg or 1000 mg/kg body weight.
The doses were selected from pilot studies. The
last two groups received combination of myrrh (500
mg/kg) with ranidine (50 mg/kg, p.o) and myrrh
(1000 mg/kg) with ranidine (50 mg/kg, p.o)
respectively. Rats were killed 6 h after the last dose,
stomach was removed and was cut open along the
greater curvature. The total mucosal area and total

ulcerated area were measured. The ulcer index was
determined using the formula:
Ulcer index =         10

 X
where X = total mucosal area/total ulcerated area.

The ulcers were assigned scores based
on the intensity as follows; 0= no ulcer, 1=
superficial lesion, 2= deep or penetrated ulcer and
3= perforated ulcer wherein the stomach is
supported by surrounding tissues.

The ulcerated tissue was subjected to
histopathological studies to determine the effect
on surface epithelial tissue. The liver and kidney
sections were also taken to determine the effect of
treatments on these organs.
Statistical Analysis

Values are expressed as mean±standard
error of mean (SEM). Statistical significance was
determined by one-way analysis of variance
(ANOVA) followed by Tukey’s test for comparison
of all parameters. Statistical significance for ulcer
score was determined using Kruskal-Wallis test
with post test. The statistical analysis was done
using computer software (Graphpad lnstat
DATASET 1, ISD, software version 3.0 for
Windows). Values of p<0.05 were considered to
indicate statistical significance.

RESULTS

The phytochemical analysis of the myrrh
suspension revealed presence of sesquiterpines
(isoprenoids), sterols, steroids, furanoses
quiterpenes, oxidase enzymes, ethanol soluble
resins, tannins, acidic polysaccharides, alcohol-
soluble resin, volatile oils, lindestrene and
curzerenone.

Application of glacial acetic acid onto the
serosal surface of the stomach led to development
of penetrating ulcers in the control group. The
ulcers were deep with scattered surface epithelium
(seen only partially) as compared to stomach from
normal animals (Fig. 1-2).

The standard ranitidine increased the
ulcer healing as indicated by reduction in both
ulcer score and the ulcer index (Table 1).
Histological examination of the stomach from
ranitidine treated animal revealed that there was
regeneration of surface epithelium (Fig. 3).

Treatment with myrrh suspension at both
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Fig. 1. Histology of stomach from untreated
rat showing intact mucosa (100X)

Fig. 2. Histology of stomach from control rat showing
ulcerated area without any epithelium (100X)

Fig. 3: Histology of stomach from rat treated
with ranitidine (50 mg/kg, p.o) showing ulcerated

area with regenerated epithelium (100X)

Fig. 4. Histology of stomach from rat treated
with myrrh (500 mg/kg, p.o) showing ulcerated

area with partially regenerated epithelium (100X)

Fig. 5. Histology of stomach from rat treated
with myrrh (1000 mg/kg, p.o) showing ulcerated

area with regenerated epithelium (100X)

Fig. 6. Histology of stomach from rat treated with
ranitidine and myrrh (500 mg/kg, p.o) showing

ulcerated area with regenerated epithelium (100X)
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doses (500 and 1000 mg/kg) increased the ulcer
healing when compared to the control group. The
ulcerated area was less in both the myrrh treated
groups that led to a significant decrease in ulcer
index when compared to the control group. The
ulcers were superficial and ulcer score was
significantly less in myrrh treated group (1000 mg/
kg) treated group compared to control group
(p<0.05). The macroscopic results were supported
by histological findings; stomach of animals treated
with myrrh had more surface epithelium indicating
that ulcers were healed in group of animals treated
with myrrh (Fig 4 and Fig 5).

The co-administration of ranitidine with
myrrh (1000 mg/kg, p.o) significantly augmented
the ulcer healing of ranitidine (p<0.01 (Table 1).
Histological examination of the ulcerated tissues
from animals of these groups showed that surface
epithelium was completely regenerated epithelium
(Fig 6 and Fig 7).

Table 1. Effect of Commiphora molmol water extract on different gastric ulcer models in rats

Acetic acid induced chronic gastric ulcers

Groups Ulcer index Ulcer score Mortality

Control 0.52 ± 0.031 2.50 ± 0.548 1/7
Ranitidine (50 mg/kg, p.o) 0.22 ± 0.026*** 0.67 ± 0.516* 0/6
Myrrh (500 mg/kg, p.o) 0.39 ± 0.017** 1.50 ± 0.547 1/7
Myrrh (1000 mg/kg, p.o) 0.33 ± 0.021*** 0.83 ± 0.753 0/6
Myrrh (500 mg/kg, p.o) +Ranitidine (50 mg/kg, p.o) 0.15 ± 0.014*** 0.50 ± 0.548* 0/6
Myrrh (1000 mg/kg, p.o) + Ranitidine (50 mg/kg, p.o) 0.09 ± 0.025***++ 0.167 ± 0.408*** 0/6

All values are mean±SEM, n=6, *p<0.05, **p<0.01, ***p<0.001 compared to control. ++p<0.01 compared to ranitidine
treated group.

Fig. 7. Histology of stomach from rat treated with
ranitidine and myrrh (1000 mg/kg, p.o) showing

ulcerated area with regenerated epithelium (100X)

DISCUSSION

In the present study, administration of
myrrh increased the healing of chronic gastric
ulcers induced by acetic acid in rats. This is the
first report on the ulcer healing effect of myrrh,
which was reported earlier to prevent development
of ulcers induced by necrotizing agents and
pylorus ligation1. Furthermore, the findings of the
present study provides further insight into the
effect of myrrh on healing of sodium chloride
induced ulcers, wherein the authors could not
conclude the effect on ulcer healing due to an
increased the number of leucocytes prior to ulcer
development for four weeks and for two weeks
after induction of ulcers may actually increase7.

Myrrh is one of the most widely used
herbs in the Arabian countries and is commonly
known as ‘Balsam of Mecca’ to show its
importance in the Arabian society. As mentioned
earlier, myrrh is reported to possess several
pharmacological effects. The antiinflammatory,
antipyretic and antihistaminic effects of C. molmol3

and hypolipidemic2, hypocholesteremic,
antiartherosclerotic11 and antiarthritic potential12.
Apart from that, the phytochemistry of myrrh has
been extensively studied. It is reported to have
volatile oils (up to 17%), resins (up to 40%), and
gum (up to 60%). The different volatile oils present
include terpenes, sesquiterpenes, esters,
cinnamaldehyde, cuminaldehyde, cumic alcohol,
eugenol, heerabolene, limonene, dipentene, pinene,
m-cresol and cadinene were identified. The resins
present include commiphoric acids, commiphorinic
acid, herrabomyrrhols, heeraboresene, commiferin,
ketosteroids, compesterol, fl-sitosterol,
cholesteroletc13.
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The mechanism of action for ulcer healing
effect cannot be explained with the present data.
However, earlier reports suggest that myrrh can
influence ulcer healing through several
mechanisms. It is known to increase mucus
production, as well as nucleic acid production, and
the concentration of non-protien sulfhydryl
compound required for maintenance of
gastroduodenal mucosa1. Myrrh is also reported
to possess strong antioxidant effect that can also
contribute to ulcer healing effect3. Myrrh is also
known to possess strong antimicrobial effect. It is
known to inhibit growth of different types of
bacteria and fungi3. This antibacterial effect could
also contribute to the increased ulcer healing
observed with this herb.

Co-administration of high dose of myrrh
with ranitidine augmented the antiulcer effect of
ranitidine. This synergistic effect could be due to
different mechanism of action of myrrh and
ranitidine. As mentioned earlier, myrrh is reported
to increase gastric mucus secretion, prostaglandin
release and scavenge free radicals while ranitidine
is a known antiulcer agent that reduces gastric
acid secretion through its action on H2-
histaminergic receptors in the stomach14. The
gastric antisecretory effect of ranitidine along
gastric cytoprotective effect of myrrh could have
resulted in enhanced ulcer healing effect in the
present study. In the present study, ranitidine was
chosen over other known antiulcer agents because
it is one of the oldest and most widely used
antiulcer drugs. We propose that a similar effect
may be observed when myrrh is consumed along
with other gastric antisecretory agents from the
same chemical class such as famotidine and
probably with proton pump inhibitors such as
omeprazole. However, it is difficult to predict the
effect of co-administration of myrrh with gastric
cytoprotective agents such as misoprostol, as they
have the same mechanism of action and the effect
could be additive or one agent may compete and
antagonize the effect of other due to similar
mechanism of action.

To conclude, myrrh increases healing of
acetic acid induced chronic gastric ulcers in rats
and it potentiates the ulcer healing of ranitidine in
rats.
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