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ABSTRACT

 الأهداف:  لتحديد أثر شفاء تيوكروم بوليوم في القرحة المعدية 
المحرضة بعقار اندوميثاسين في الجرذ كنموذج حيواني.

الطريقة: تم إحضار عدد 250 جرذ من نوع سبارجيو-داولي من 
مركز مختبر الحيوان بجامعة شيراز – إيران، خلال عام 2007م، وتم 
تقسيمهم إلى أربع مجموعات متساوية بما فيها مجموعة التحكم 
)70( وثلاث مجموعات للتجربة )60 جرذ في كل مجموعة( 
وتلقوا مختلف الجرعات من عقار تي.بوليوم.  تم استخدام عشرة 

جــرذان لدراسة القرحة المعدية المحرضة بعقار اندوميثاسين 
لوجود غشاء  الحيوانات  معدات  تقييم  تم    .)25mg/kg/stat(
مخاطي بعد 24 ساعة من إعطاء عقار تي.بوليوم عبر الفم.  في 
مجموعة التجربة، تم التضحية بعشرة جرذان بعد 24، 48 و 72 
عقار  إعطائهم  بعد  أسابيع   4 و  أسبوعين  أسبوع،  وبعد  ساعة، 

تي.بوليوم وفي مجموعة التحكم بعد تلقي الماء المقطر. 

النتائج:  الجرذان الذين تمت معالجتهم بعقار اندوميثاسين، تبين 
وجود قرحات متعددة.  بعد 4 أسابيع من العلاج بعقار تي.بوليوم، 
تبين وجود المزيد من إعادة التحول الظهاري، التشعب، زيادة في 
في  وانخفاض  المعدية  الظهارية  الخلايا  هجرة  المخاطي،  التنسج 
بعد   <50% بنسبة  القرحة  تي.بوليوم  خفض  الالتهابية.  الخلايا 

أسبوع واحد، %80> بعد أسبوعين، %90> بعد أربعة أسابيع.

خاتمة:  قد يكون سبب التأثير الشفائي لعقار تي.بوليوم ناتج عن 
نشاط مضاد الأكسدة القدرة على تعديل إفراز المخاط من الإثنى 
عشر، اصطباغ الفئة السداسية من الأحماض الدهنية في الجسم 
)بروستاقلاندين( وظهور مستقبل عامل النمو الظهاري.  تقترح 
كمركب  تي.بوليوم  لعقار  الاسمية  الخصائص  مع  النتائج  هذه 

واعد مضاد للقرحة.

Objectives:  To determine the healing effect of 
Teucrium polium (T. polium) in indomethacin-induced 
gastric ulcer in rats. 

Methods:  In the fall of 2007, 250 Sprague-Dawley rats 
provided by the  Shiraz University Laboratory Animal 
Center were divided into 4 equal groups including 
control (70 rats), and 3 experimental groups (60 rats 

each), and each group received different doses of T. 
polium. Ten rats were used to study the induction 
of gastric ulcer by indomethacin (25 mg/kg/stat). 
After 24 hours, their stomachs were evaluated for any 
mucosal ulcer. The T. polium extract was administered 
orally, 24 hours after indomethacin administration. 
In the experimental group, 10 animals were sacrificed 
after 24, 48, and 72 hours, after administration of T. 
polium, and at one, 2, and 4 weeks, and in the control 
group identically after the administration of distilled 
water. 

Results: In rats treated with indomethacin, multiple 
ulcers were evident. After 4 weeks of treatment with 
T. polium, more re-epithelialization, proliferation, 
mucosal hyperplasia, migration of the gastric epithelial 
cells, and decrease in inflammatory cells were 
observed. The T. polium reduced the ulcer indices by 
>50% after one week, >80% after 2 weeks, and >90% 
after 4 weeks.

Conclusion: The healing effect of T. polium may be 
due to antioxidant activity along with the ability 
to modulate the mucin secretion, prostaglandin 
synthesis, and epidermal growth factor receptor 
expression. These results along with the non-toxicity 
properties of T. polium suggests it as a promising anti-
ulcer compound.
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Peptic ulcer diseases (PUDs) are the disruption of the 
mucosal integrity of the stomach, and/or duodenum 

leading to a local defect or excavation due to active 
inflammation, and are chronic in nature. The PUDs are 
very common, and in the United States, approximately 
4 million individuals are affected each year.1 Life time 
prevalence of PUD in the United States is approximately 
12% in men, and 10% in women. Moreover, 15000 
deaths per year were reported due to complications 
of PUD. The non-steroidal anti-inflammatory drugs 
(NSAIDs) are increasingly used for the prevention of 
malignancies, stroke, pre-eclampsia, Alzheimer, and 
many other illnesses.2,3 However, the NSAIDs produce 
gastroduodenal ulcers in 25% of individuals, often 
presented with bleeding and/or perforation. Amongst 
the various factors known to cause gastric ulcer, NSAIDs 
are more prevalent.4 Several different therapies were used 
including antacids and antihistaminics, most of them 
produce many adverse reactions form of mild-to-severe 
ones, such as arrhythmias, impotence, gynecomastia, 
and hematopoietic changes.5 Thus, there is a need for 
a more effective, inexpensive, and less toxic anti-ulcer 
agents. Folk medicine, since many years ago was used 
for the treatment of PUD in many countries and Iran. 
Some of these herbal drugs consist deglycyrrhizinated 
form of licorice (DGL), dried banana powder (Musa 
paradisiaca), chamomile, calendula, marshmallow, 
garlic, corydalis, and comfrey. Plant extracts are some of 
the most attractive sources of new drugs and were shown 
to produce promising results in PUDs.6 The Teucrium 
polium (T. polium [Lamiaceae]) is a wild-growing 
flowering plant, found abundantly in South-Western 
Asia, Europe, and North Africa and has approximately 
220 genara, and almost 4000 species worldwide.7,8 The 
T. polium species were used as medical herb for more 
than 2000 years. Different properties were reported by 
various T. polium species.9 The T. polium is well-known 
for its diuretic, antipyretic, diaphoretic, antispasmodic, 
tonic, anti-inflammatory, antihypertensive, anorexic, 
analgesic,10,11 antibacterial12 and  antidiabetic properties.13 
It also showed an effective protection against ethanol-
induced gastric mucosal damage (92.8%),14 and was 
reported to reduce nicotinamide adenine dinucleotide 
phosphate (NADPH)-initiated lipid peroxidation in rat 
liver microsomes.15 There are no data available in the 
literature on anti-ulcer properties of T. polium in PUDs. 
This study was performed to investigate the healing 
effect of T. polium in indomethacin-induced gastric 
ulcers in rats as an animal model.

Methods. In the fall of 2007, 250 male, 200-250 
g Sprague-Dawley rats provided by the Laboratory 
Animal Center affiliated to Shiraz University of Medical 
Sciences were divided into 4 equal groups including 

control (70 rats), and 3 experimental groups (each 60 
rats). Ten rats were used for the induction of gastric 
ulcer by indomethacin (25 mg/kg/stat orally in distilled 
water), and after 24 hours, they were euthanized, 
sacrificed, and their stomachs were evaluated grossly 
and microscopically for the presence of any mucosal 
ulcer. Two 5µ tissue sections were provided from each 
animals’ stomach, and stained with hematoxylin and 
eosin. There were no deaths prior to completion of 
the experiments. In the experimental group, animals 
were sacrificed after 24 (10 rats), 48 (10 rats), and 72 
hours (10 rats), and at one (10 rats), 2 (10 rats), and 
4 weeks (10 rats) after the administration of T. polium 
(Barieej Essence Company, Tehran, Iran), and in the 
control groups after the equivolume administration 
of distilled water similar to the experimental group. 
In the preparation of T. polium, 100 g of dehydrated 
T. polium was ground to a fine texture, and was 
repeatedly extracted with 80% ethanol. This extract 
was completely dried under vacuum and dissolved in 
distilled water before use. The T. polium extract was 
administered in doses of 200, 300, and 400 mg/kg 
body weight/day orally via a stainless steal intubation 
tube, 24 hours after indomethacin administration.15 
Under the light microscope, one centimeter length of 
each section was divided into 3 fields, and each field 
was scored on a 0-4 scale as described by Esplugues et 
al,16 such as: 0 (normal), 1 (epithelial cell damage), 2 
(glandular disruption, Vasocongestion or edema in the 
upper mucosa), 3 (mucosal disruption, vasoconstriction 
or edema in the mild lower mucosa), and 4 (extensive 
mucosal disruption involving the full thickness of the 
mucosa).16 The overall mean value of the scores for each 
of the fields was considered as the histopathological 
ulcer index for that section. To eliminate the observer 
bias, the pathologists were blinded. Lesions in the 
glandular part of the stomach were measured under 
an illuminated magnifying microscope (10x). Lesions 
were counted and measured along their greater length. 
Petechial lesions were counted with the aid of a grid 
(1 mm2). Each 5 petechial lesions were regarded as 
1 mm of ulcer. The sum of the total length of ulcers 
and petechial lesions in each group of rats was divided 
by its number to calculate the ulcer index (mm). In 
the animal selection, in all experiments, subsequent 
care and the sacrifice procedure were all adhered 
to the guidelines, and were under the supervision 
of the Animal Care Committee of Iran Veterinary 
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Organization. All experiments were carried out under 
aseptic conditions in the Laboratory Animal Center 
of Shiraz University of Medical Sciences. The protocol 
of anesthesia, surgical procedures, postoperative care, 
and sacrifice were identical for all animals. The animals 
were sacrificed under deep ether general anesthesia. The 
study was approved by the Ethics Committee of Shiraz 
University of Medical Sciences. The rats were provided 
by the Laboratory Animal Center of Shiraz University 
of Medical Sciences. The animals were housed in an 
ambient temperature of 21±2°C, and a 65-70% relative 
humidity. They received a balanced diet and had free 
access to water. Before ulcer induction, all animals were 
deprived of food for 24 hours, but had free access to water 
to prevent excessive dehydration during starvation. 

The Statistical Program for Social Sciences version 
15.0 (SPSS Inc., Chicago, Illinois, USA) was used for 

Figure 1 -	 Mucosal disruption involving the full thickness of the mucosa, 
score 3 a) the exfoliation of gastric epithelial cells (Hematoxylin 
and eosin x100) b) the exfoliation of gastric epithelial cells 
(Hematoxylin and eosin x400).

the statistical analysis. The histological ulcer index in 
the stomach was evaluated by independent sample test. 
The results are presented as mean ± SD, and differences 
were considered significant for p<0.05.

Results. After the administration of indomethacin, 
multiple hemorrhagic lesions, and ulcers with disruption 
and edema in all glandular area of the stomach were 
visible (damage scores of 2 and partly 3). When the 
ulceration was at the highest level, the maximum damage 
was present in the gastric mucosa due to the exfoliation 
of gastric epithelial cells, and the disruption of mucosal 
layer (damages score of 3 and mostly 4), (Figures 1a & 
1b). Loss of faveolar, as well as cryptic architecture was 
also observed. The administration of indomethacin 
could induce injury in submucosa, serosa, and muscle 
layers. The healing effect of T. polium was evident even 

Figure 2 -	 Histology showing a) vasocongestion (Hematoxylin and 
eosin x100) b) edema in the upper mucosa (arrow), score 2 
(Hematoxylin and eosin x400).

a a

b
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group, T. polium can reduce the ulcer indices by >50% 
after one week, >80% after 2 weeks, and >90% after 
4 weeks. Seventy-two hours and one week after the 
administration of indomethacin, T. polium in doses of 
300 and 400 mg/kg body weight/day had a significant 
more healing effect than the dose of 200 mg/kg body 
weight/day (p=0.001), but after 4 weeks, all doses 
demonstrated similar effects. 

Discussion. Ulcer healing is a complex process 
and various factors may affect the healing. The 
gastrotoxicity of the NSAIDs such as indomethacin in 
animals can be attributed to their ability to induce the 
reactive oxygen metabolites.17 It can  also delay ulcer 
healing by reducing the prostaglandin (PG) level,18 and 
prevent the PG-mediated angiogenesis. In addition, the 
NSAIDs produce hemorrhagic ulcers by decreasing the 
gastric mucus production.19 It was shown that chronic 
exposure to indomethacin would suppress the gastric 
PG synthesis.20 In our study, indomethacin induced 
gastric damage in >90% of animals when compared to 
other methods, which produced extremely variable rates 
of gastric ulcerations as reported by Tari et al.21 After the  
acute injury the release of mucus, which was previously 
formed in the area can accelerate the recovery of the 
epithelium due to the formation of a mucoid cap and 
a re-epithelialization beneath it. The growth factors 
and their receptors, such as epidermal growth factor 
(EGF) receptor facilitate the ulcer healing due to the 
strengthening of angiogenesis, and an increase in the 
release of gastric mucin. Therefore, medications with 
antioxidant activity that arrest ulcer progression, and 
also promote PGE2 secretion, gastric mucus, and EGF 
receptor can potentiate the healing in gastric ulcers.3

The T. polium has been long recognized in folk 
medicine for the treatment of many pathophysiological 
conditions, such as gastrointestinal disorders, 
inflammations, diabetes, and rheumatism. Its 
extract was shown to induced hypotensive,11 anti-

Figure 3 -	 Squamous metaplasia (Hematoxylin and Eosin x100).

Table 1 -	 Histological comparison of gastric histological ulcer index between groups receiving only indomethacin and 
indomethacin and Teucrium polium (T. polium) (N=20).

Treatment 24 hours
(index ± SD)

48 hours
(index ± SD)

72 hours
(index ± SD)

1 week
(index ± SD)

2 weeks
(index ± SD)

4 weeks
(index ± SD)

Indomethacin
25 mg/kg

     8 ± 0.91 8.05 ± 0.88 8.10 ± 0.78 7.85 ± 0.98 7.50 ± 1 7.40 ± 0.99

T. polium
200 mg/kg 

6.15 ± 0.98 5.65 ± 0.67 4.95 ± 0.75 5.15 ± 0.81      1.90 ± 0.91 0.60 ± 0.68

T. polium
300 mg/kg

5.80 ± 0.76 5.65 ± 0.67 4.25 ± 0.78 3.15 ± 0.98      1.25 ± 0.96 0.55 ± 0.60

T. polium
 400  mg/kg

5.75 ± 0.91 5.60 ± 0.68 4.20 ± 0.83 3.05 ± 0.10      1.20 ± 0.89 0.55 ± 0.60

*10 rats, each rat 2 samples, total samples 20, p=0.001

from the first day of ulcer induction, and the glandular 
damage was confined to localized areas (damage scores 
of 1 and 2) (Figures 2a & 2b). The maximum ulceration 
was seen on the second day after the administration 
of indomethacin, which was effectively healed by T. 
polium. Four weeks after the administration of T. polium, 
more re-epithelialization, cryptic proliferation, mucosal 
hyperplasia, and migration of the gastric epithelial 
cells to the ulcerated zone were observed leading to a 
progressive regeneration of the mucosal architecture 
(damage scores of 0 and 1), (p=0.001), (Table 1). In 
the ulcerated areas, the pattern of healing resembled 
a squamous metaplasia (Figure 3). Treatment with T. 
polium can restore the gastric architecture and increase 
the number of healthy cells, but reduced the number 
of inflammatory cells and decreased the inflammatory 
burden. It can also reverse the damage of the epithelial 
cells in the gastric surface, as well as the mucosal layer 
of gastric lumen produced by indomethacin, which led 
to a faster ulcer healing (damage scores of 0 and 1). In 
comparison to the control group, in the experimental 
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inflammatory,10 hypoglycemic,22 antispasmodic,23 
antibacterial and antipyretic effects.24 Most of these 
effects were related to the antioxidant and free radical 
scavenging properties of T. polium.25 As T. polium was 
shown to have strong in vitro antioxidant properties, 
this study investigated the possible protective effects 
of T. polium against indomethacin-induced gastric 
lesions in rats as an animal model. The mechanism of 
indomethacin-induced stomach ulcer include inhibition 
of prostaglandin biosynthesis, and a reduction in local 
repair.26 Our histopathological examinations revealed 
that administration of indomethacin resulted into a 
marked damage in the gastric mucosa within 24 hours, 
and with elongated hemorrhagic lesions confined to the 
glandular portion. The acute nature of ulceration was 
evident due to the natural recovery (auto healing) of the 
gastric tissues even without any treatment. The process 
of auto healing was slow and visible only after 5 days 
when the ulcer craters receded partially.

The rats treated with T. polium showed a significant 
faster and better healing. Extension of the treatment to 
4 weeks led to a marginally better healing. The effects of 
T. polium in a dose of 300 mg/kg body weight/day did 
not show any significant difference with a dose of 400 
mg/kg body weight/day, but was significantly better than 
a dose of 200 mg/kg body weight/day after one week. 
After 2 and 4 weeks, no significant difference was visible. 
The T. polium in a dose of 300 mg/kg body weight/day 
showed the maximum efficacy of therapeutic dose. This 
finding was also correlated with the folk medicinal use 
of T. polium observed by Sfikas,27 who reported that 
T. polium was effective for the treatment of stomach 
inflammation and peptic ulcers. Moreover, T. polium 
aqueous extract in a dose of 150 mg/kg had a significant 
anti-ulcer effect on reserpine- and stress-induced gastric 
ulcer. The present finding showed that ethanolic extract 
of T. polium also produced a significant protective 
effect on ethanol-induced acute gastric ulceration. The 
present finding also supported the findings of Tyler.28 
The qualitative histopathological assessments were also 
well correlated with these data. Gastric ulcer is now 
believed to be due to an imbalance between acid and 
pepsin and weakness of the mucosal barrier.29 

Several mechanisms were suggested for the effect of 
anti-ulcer principles, including increasing the gastric 
hexosamine level and enhancing the strength of the 
gastric barrier either physically or by blocking the 
hydrogen+, potassium+-ATPase pump,6 stimulation of 
membrane stabilization by interference with calcium2+ 
influx, scavenging oxygen generated free radicals, and 
inhibiting peroxidation of biological membranes.30 
Each extract of the tested plants may present its activity 
by one or more of the reported mechanisms.

In conclusion, the present study showed that T. 
polium in dose of 300 mg/kg body weight/day could 
significantly lead to healing properties on indomethacin-
induced stomach ulceration in rat. The healing could be 
attributed to their antioxidant activity along with the 
ability to modulate the mucin secretion, PG synthesis 
and EGF receptor expression. These results along with 
the non-toxicity properties of T. polium suggests it as 
a promising anti-ulcerogenic compound. However, 
the anti-ulcer effects can be due to all effective plant 
extracts such as tannins and/or flavonoids. Further 
studies seemed to be necessary for the isolation of the 
active ingredients, and to clarify the exact mechanism of 
anti-ulcer activity of these plants.14  
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