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Abstract Mummy was used in traditional medicine as a rem-
edy for inflammation, articular injuries, rheumatism, bone
fractures, wounds and back pains. In previous research, the
healing effects of mummy on a rabbit’s tibial fracture were
studied, and the results supported its efficacy. In consideration
of claims and suggestions by traditional medicine about the
effectiveness of mummy on wound healing, the present study
was aimed at investigating the protective effect of mummy on
gastric ulcer induced by ethanol. Young male albino rats
(NMRI strain, n021, 190–230 g body weight) were randomly
divided into three experimental groups: treatment group, pos-
itive control group and negative control group, each containing
seven rats. All animals had been exposed to starvation for 24 h
and then received oral ethanol (1 ml/200 g body weight). The
treatment group received 100 mg/kg/day mummy; the positive
control group received 200 mg/kg/day cimethidine, and the
negative control group received 5 ml/kg/day distilled water
for 2 weeks by gavages. One hour after the last treatment, all
animals were killed, and their stomachs were dissected. The
number and length of ulcers were determined using stereomi-
croscope; then graticule and the ulcer index and curative ratio
were calculated. Data was analysed using one-way ANOVA
and Tukey’s post hoc test. The administration of mummy
significantly decreased the gastric ulcer score and ulcer index

in the treatment group, compared with the positive control and
negative control groups. The curative ratio in the treatment
group was significantly higher than the negative control and
the positive control groups (89.26 versus 87.79 %, respective-
ly). The results showed excellent effects of mummy on wound
healing after the ethanol-induced gastric ulcer in rats.
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Introduction

Gastric ulcer is a complex pluricausal disease and is known to
develop due to lack of balance between aggressive and pro-
tective factors (Glavin and Szabo 1992; Pradeepkumar Singh
et al. 2007). Various factors have been known to cause gastric
mucosal damage, including systemic stresses and the applica-
tion of local irritants (Kwiecien et al. 2002; Matsuhashi et al.
2007). The main factors, which increase the risk of gastric
ulcer formation, include ethanol Helicobacter pylori,
non-steroidal anti-inflammatory drugs, stress and steroids
(Hernández-Muñoz et al. 2000; Pradeepkumar Singh et al.
2007). For example, alcohol consumption can produce acute
haemorrhagic gastric erosions, and excessive ingestion can
result in gastritis which is characterised by mucosal oedema,
subepithelial haemorrhages, cellular exfoliation and inflam-
matory cell infiltration (Ko et al. 2004; Guslandi 1987). Intra-
gastric application of absolute ethanol has long been used as a
reproducible method to induce gastric lesions in experimental
animals (Szabo et al. 1981; Kanter et al. 2006). Ethanol
reduces levels of non-protein sulfhydryl groups, such as glu-
tathione, thereby increasing the reactive oxygen species
(ROS) that have an ulcerogenic activity. In addition, ethanol
has an ulcerogenic and necrotising effect in experimental
models that results in direct mucosal damage (Ajaikumar et
al. 2005; Matsuhashi et al. 2007).
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Pathologically, an ulcer is a deep necrotic lesion involving
the entire mucosal depth and the muscularis mucosae and is
caused by a break in the mucosal integrity close to the acid-
secreting areas of the gastrointestinal tract. It is often located
in the stomach in the proximal duodenum and rarely in the
oesophagus or jejunum (Brzozowski et al. 2004; Chow et al.
1995).

Herbal drugs have proved to be very effective in the treat-
ment of hyperacidity and gastric and duodenal ulcers. They
can be applied as drugs supplementing or enhancing the
activity of synthetic medicines. Herbal therapeutic prepara-
tions are administered as infusions from individual herbs,
mixtures of herbs, tinctures or herbal preparations (de O. Leite
et al. 2009; Gawron-Gzella et al. 2005).

In traditional medicine, mummy is used to treat inflamma-
tion, joint damage, fractures, spinal injuries and pain. Its effect
on the healing of tibial fractures in rabbits was studied, and the
benefits were confirmed. In another study, the role of mummy
in healing wounds in mice has also been recognised, with the
inhibitory effect of the mummy solution on the growth of
Pseudomonas aeruginosa being evident.

Mummy semi-solid material is extracted from seams in
caves and contains a composition of hydrocarbons, oxygen,
nitrogen and sulphur. These materials are used as wound dress-
ings and fracture in Fars andKerman (Rezvanipour et al. 2007).

Some researchers combine known materials, such as
bitumen chemical and spectral analysis, to indicate the pres-
ence of hydrocarbons. Two types of mummy: fat-soluble
and organic materials, such as alcohol chloroform (localised
type) and water soluble (type of food), have been charac-
terised. The first type contained bitumen, but the second
type was different as the chemical analysis done suggested
the presence of calcium ions, magnesium and nitrogen and
are polysaccharides ( Rezvanipour et al. 2007).

Although this material has a significant effect on curing
gastric ulcer, there are no scientific reports in support of
traditional claims of the anti-ulcer potential of mummy. There-
fore, the aim of the present research is to evaluate the protec-
tive effects of mummy on gastric ulcer induced by ethanol.

Materials and methods

Materials

Rats, cimetidine and mummy were respectively purchased
from Neuroscience Research Center, Darupakhsh Co. and
herbal drug stores (Kerman, Iran).

Experimental design

Young male rats (NMRI strain, n021), weight between
190–230 g were housed in an air-conditioned animal

house at 23±2 °C on a light/dark cycle and supplied
with free access to standard pellet diet (Javaneh Khor-
asan, Mashhad, Iran) and tap water. One week prior to
any treatments, animals were housed and acclimatised in
the controlled room. The animals were divided into
three experimental groups including treatment group, positive
control and negative control groups, each containing seven
rats.

Gastric mucosal ulceration was induced by oral adminis-
tration of ethanol (70 %, 1 ml/200 g body weight). All
animals had been exposed to starvation for 24 h and then
received oral ethanol (1 ml/rat). Mummy and cimethidine
was administered 1 h before the administration of ethanol.
The treatment group received 100 mg/kg mummy; the posi-
tive control group received 200 mg/kg cimethidine, and the
negative control group received 5 ml/kg distilled water by
gavage. Rats were sacrificed by cervical dislocation under
anaesthesia 1 h after ethanol administration; their stomachs
were removed and opened along the greater curvature then
gently rinsed under tap water, and their lesions were examined
macroscopically.

Macroscopic mucosal examination

The stomachs were stretched on a piece of cork with
mucosal surface up then to be examined in a standard
position for macroscopic examination. The scoring of
ulcer was performed using a magnifying glass. Lesion
size (in millimeters) was determined by measuring each
lesion, and its greatest diameter was recorded in the case
of petechial lesions. Four such lesions were considered
to be the equivalent of a 1-mm ulcer. The sum of the
total severity scores in each group of rats divided by the
number of animals was expressed as the mean ulcer
index (UI).

We used the modification scoring systems introduced by
Martin et al. (1994) and Dekanski et al. (1975). The average
scores obtained from three observers for each group were
calculated and expressed as the ulcer index. The data were
expressed in terms of: (1) number of ulcers per stomach, (2)
percentage incidence of ulceration per group and (3) severity
of ulceration (ulcer score).

The UI was calculated by the following equation:
UI0mean ulcer score of similarly treated group percent-

age of ulcerated animals of the same group.
The preventive index (PI) of mummy and cimethidine

against ulceration was calculated according to the method of
Hano et al. (1976).

PI ¼ UI control � UI treated

UI control
� 100
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Histopathological evaluation of gastric mucosa

For histopathological examination, the stomach tissues were
excised and rinsed with ice-cold saline solution (0.9% sodium
chloride) to remove blood and debris adhering to tissues. The
tissues were then fixed in 10 % formalin for 24 h. The fixative
was removed by washing through running tap water over-
night. After dehydration through a graded series of alcohols,
the tissues were cleaned in methyl benzoate, embedded in
paraffin wax. Sections were cut into 5-μm thickness and
stained with hematoxylin and eosin (H&E). After dehydration
and cleaning, the sections were mounted and observed under
light microscope for details.

Statistical analysis

The data were expressed as means ± standard error of the
means (SEM). Differences between the means were estimated
using a one-way analysis of variance, and the Tukey’s test was
performed for multiple comparisons using the SPSS software
for Windows. Results were considered statistically significant
at P<0.05.

Results

Macroscopical findings of the effects of mummy

Table 1 shows the ulcer score (severity) and the percentage
of ulceration of the ethanol-induced gastric ulcer in the rats
in all groups studied. Oral administration of absolute ethanol
produced multiple mucosal lesions in the rats’ stomachs.
Pretreatment with mummy or cimethidine was found to
inhibit ethanol-induced gastric mucosal injury in rats. Pre-
treatment of rats with a single oral dose of mummy signif-
icantly reduced the ulcer score compared with the animals
that received alcohol alone (P<0.001). Cimethidine also
significantly inhibited the ethanol-induced gastric lesions
(P<0.05).

There was a significant decrease in the UI in both
mummy- and cimethidine-treated groups when compared

with that of the control group (P<0.05, Table 2). Table 2
shows the UI and PI values for ethanol-induced gastric ulcer
in all groups studied. In gross examination, the control
group showed larger haemorrhagic ulcers in the gastric
mucosa than the treatment groups (Figs. 1 and 2).

Histopathological examination of the gastric mucosa in
the control group revealed multifocal areas of necrosis and
haemorrhage in the entire portion of the gastric mucosa
(Fig. 3). Affected epithelial cells of the gastric glands had
vacuolated cytoplasm with pyknotic or karyorrhectic nuclei.
In the submucosal layers, oedema, hyperemia and infiltration
of neutrophils were observed. Pretreatment with mummy
showed a protective effect against ethanol-induced injury,
while with 100 mgkg−1 dose of mummy, the protective effect
was mild. Examination showed focal areas of necrosis and
mild diffuse haemorrhage in the superficial portion of the
mucosa, submucosal infiltration by inflammatory cells and
slight oedema (Figs. 4 and 5).

Discussion

The present study was carried out to evaluate the ulcer-
protecting effect of mummy in rats where gastric lesions
were induced by oral administration of alcohol. Various
mediators, such as eicosanoids, leukotrienes, platelet acti-
vating factor and oxygen-derived FR, have been implicated
in the pathogenesis of gastric ulcer (Kanter et al. 2006;

Table 1 Mean ± SEM of gastric ulcer score (severity) and the percentage
of ulceration in all the studied groups

Groups Gastric ulcer
score(mean ± SEM)

Percentage of
ulceration (%)

Control ethanol 5.5±0.38 a –

Mummy 2±0.53 b 71.42

Cimethidine 3.4±0.51 b 100

Results are expressed as mean ± SEM of seven rats, and data were
analysed by one-way ANOVA followed by Tukey’s test. The values
with different small letters differ significantly (P<0.05)

Table 2 Ulcer index and preventive index (%) in all the studied groups

Groups Ulcer index Preventive index (%)

Control ethanol 550±38 a –

Mummy 200±53.45 b 64

Cimethidine 340±51 b 38

Results are expressed as mean ± SEM of seven rats, and data were
analysed by one-way ANOVA followed by Tukey’s test. The values with
different small letters differ significantly (P<0.05)

Fig. 1 Control group. Large hemorrhagic ulcer in the gastric mucosa
(H&E staining)
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Yoshikawa et al. 1991; Tsuji et al. 1990; Capasso et al.
2000). Recent studies have demonstrated that ROS, such
as superoxide anion radical (O-(2) hydroxyl radical) and
lipid peroxidation, play an important role in the pathogene-
sis of acute gastric damage induced by ethanol (Mizui et al.
1987; La Casa et al. 2000; Hernández-Muñoz et al. 2000).
ROS provoked severe changes at the cellular level, leading
to cell death because of their extreme reactivity (Kanter et al.
2006; Stadtman and Berlett 1997).

Injection of absolute ethanol into the gastric lumen in-
duced gross lesions in the glandular part of the stomach
(Natale et al. 2004). It was also apparent that ethanol caused
gastric damage, which was confirmed histomorphometri-
cally by a significant increase in the number of MC and
gastric erosions (Kahraman et al. 2003). In our study,
ulcerogenesis-pronounced destructive changes associated
with haemorrhage in the stomach were observed in the
ethanol-induced group.

Some plant-derived substances have been shown to at-
tenuate ethanol- and stress-induced gastric lesions via acti-
vation of prostaglandin, nitric oxide and sensory nerve
pathways, thus improving the microcirculation (de O. Leite
et al. 2009). Prostaglandins are important, particularly for

the maintenance of gastric mucosal integrity when neuronal
defence mechanisms are impaired (de O. Leite et al. 2009;
Peskar et al. 2002).

This is the first study to demonstrate the gastroprotective
properties of mummy. Our study showed that pretreatment
with mummy caused a significant decrease in the intensity
of the gastric ulcer score induced by ethanol, compared with
the control group. Pretreatment of rats with a single oral
dose of mummy could partly reduce the UI. Likewise,
cimethidine treatment reduced the UI, the percentage of
ulceration and the gravity of gastric mucosal lesions. The
present finding of gastroprotection by mummy supports not
only the traditional use of mummy in gastric disorders but
also potential therapeutic interest in developing mummy as
an anti-ulcer agent ( Rezvanipour et al. 2007).

In conclusion, mummy prevented ethanol-induced gastric
mucosal damage in rats. The effects of mummy might be
due to an anti-ulcer effect in the gastric mucosa via reduc-
tion of the inflammatory cell infiltration and the protective
effects on cytoskeletal proteins mediated by an unknown
mechanism. Thus, mummy may be a novel alternative anti-
ulcer agent that protects cells and improves wound restora-
tion. However, further studies could elucidate the precise

Fig. 2 Mummy treatment group. Mild haemorrhage without ulceration
in the gastric mucosa (H&E staining)

Fig. 3 Control group. Necrosis and haemorrhage in the entire portion
of the gastric mucosa (H&E staining, bar0100 μm)

Fig. 4 Mummy treatment group. Focal area of necrosis in the super-
facial portion of the gastric mucosa (H&E staining, bar0100 μm)

Fig. 5 Mummy treatment group. Diffuse mild haemorrhage in the
gastric mucosa (H&E staining, bar0100 μm)
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mechanism of these phenomena that are important for un-
derstanding gastric mucosal protective systems.
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