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ARTICLE DETAILS ABSTRACT

Article History: Avena sativa which is commonly known as oat has beneficial effects against various diseases especially cancer, bowel
syndrome, diabetes, cardiovascular disease and obesity. Gastro protective effect of seed grains of Avena sativa in

Received 12 November 2017 indomethacin induced ulcer in healthy male adult albino rabbits were evaluated in present study. A total of thirty-six

Accepted 12 December 2017 rabbits were divided into six equal groups. Group 1 would be served as control group on routine diet. Indomethacin

Available online 1 January 2018 (indocin) 20 mg/kg was given to 2 group to induce ulcer, 31 group was served by synthetic antiulcer drug Zantac

(ranitidine) at the dose of 10 mg/kg orally while group 4, 5 and 6 were given three different doses of Avena sativa seed
powders 250 mg/kg, 500 mg/kg and 750 mg/kg respectively for 14 days. At the end of experiment rabbits were
sacrificed to collect gastric contents for the estimation of total acid output. The blood sample was collected at 0 and 14
days. Antiulcer activity of this plant was analyzed by measuring different parameters like pH, gastric volume, acid
output and ulcer index. Result showed that Avena sativa at dose of 750 mg/kg reduced the values of total oxidant status
(TOS), malondialdehyde and increased the total antioxidant capacity and catalase activity and these results were
compared with standard drug. From these results it was concluded that Avena sativa has strongest antioxidant
potential.
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1. INTRODUCTION antioxidant capacity as compared to any other cereal components [8].
Avena sativa can improve the blood pressure when it is used with vitamin
C due to its cholesterol lowering effect. A. sativa reduces both total
cholesterol as well as low density lipoprotein. It reduces blood pressure
and is used to treat stress, excitation, tension and anxiety [9]. Itisindicated
in cardiovascular diseases, metabolic diseases such as diabetes and
improving endothelial function but scientific in formations regarding its
ulcer protective activity is not available [10]. Keeping in view the
medicinal value of its components, the gastro protective activity of Avena
sativa was evaluated in experimentally induced ulcerated albino rabbits.
The main objective of study was to evaluate the antioxidant and gastro
protective efficacy of Avena sativa seed powder in response to
indomethacin induced gastric toxicity.

Gastric ulcer is a lesion in the normal mucosal layer of the stomach that
extends through the muscular is mucosa into sub mucosa or deeper [1]. It
is a common disease that affects 10% of population. Approximately
500,000 ulcerated patients are diagnosed in the United States each year.
Mostly middle-aged people are affected by peptic ulcer disease, but 70
percent of patients are between the ages of 25 and 64 years. Life time
occurrence is just about 11-14% for men and 8-11% for women [2]. Ulcer
is generally caused by disturbance in the balance between destructive
(acid/pepsin secretion and Helicobacter pylori infection) and shielding
factors (mucosal barrier, mucus secretion, prostaglandins) in the stomach
[3]. Some physical, chemical and microbial agents which are involved in
ulceration of gastrointestinal tract are stress, smoking, alcohol ingestion,
non-steroidal anti-inflammatory drugs and Helicobacter pylori [4]. 2. MATERIAL AND METHODS
NSAIDs are the most prescribed drugs which are an important cause of
gastric damage. These are most frequently used among women. The
concurrent use of these drugs injures the GIT tract because of their acidic
properties. NSAIDs also show systemic effects by inhibiting
cyclooxegenase. It is an enzyme which is involved in biosynthesis of
prostaglandins. Prostaglandin which is responsible for the maintenance of
gastric mucous is blocked by COX-1 inhibitors such as aspirin,
indomethacin, ibuprofen and ketoprofen [5]. Gastric/peptic ulcers can be
prevented by lowering the gastric acid production and by increasing the
protection of stomach mucosal wall. Ulcer therapy has progressed from
vagotomy to histamine H: receptor antagonists, anticholinergic drugs,
antacids and proton pump inhibitors. Hz receptor antagonist is the major
class of synthetic drug for the management of peptic ulcer [6].

2.1 Animals

36 male adult albino rabbits weighing 1.5-2 kg were purchased
from NIH (National Institute of Health) and housed at experimental
animal room, Department of Physiology and Pharmacology, University
of Agriculture, Faisalabad, Pakistan. Rabbits were kept at room
temperature (22+2°C). Rabbits of different groups were placed in
different cages to facilitate accurate evaluation. Prior to the
experimentation, rabbits were acclimatized for one week and provided
with standard feed and water ad libidum. The experiment was
conducted with prior approval by the Directorate of Research and
Advanced studies and with the consent of the society of Ethics of
Animals, University of Agriculture, and Faisalabad Pakistan.

In connection with severe side effects of antiulcer drugs, focus is now
diverted towards the use of herbal medicines against gastric ulcer [7].
Avena sativa (oat) is the gastro protective plant which belongs to the
family graminaceae. Its phytochemical analysis showed that it has highest
lipid fractions as compared to any other feeding crops. Avenanthramides
are polyphenols which are present only in oat seeds. It shows higher

2.2 Feed and Drugs

The rabbits were provided normal routine feed till the completion of
experiment. The feed was made available twice a day, in morning and
evening. However, drinking water was available throughout 24 hours.
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Indocin® (indomethacin) was given at the dose rate of 20 mg/kg for
induction of ulcer [3]. The synthetic antiulcer drug zantac® was purchased
from GlaxoSmithKline Laboratories Limited Karachi, Pakistan. Drug was
administered to the adult rabbits at a dose rate of 10 mg/kg orally once in
a day for 14 days [11].

2.3 Plant Material

Seed grains of Avena sativa were purchased from the local herbal dealers
of Faisalabad. The plant material was authenticated and compared with its

standard in the herbarium maintained by Department of Botany,
University of Agriculture Faisalabad. The samples were preserved in the
pharmacology laboratory of department of physiology and pharmacology,
University of agriculture Faisalabad. These seed grains were powdered
with the help of a special electrical grinder. This process was done with
precaution that the temperature did not raise up to 402C. This powder was
passed through mesh sieve no. 200 and then stored in airtight container
for further experimental use.

2.4 Treatment Protocol

Tablel: Feeding and drug administration schedule in rabbits during the experimental period of 0-14 days

Group1: Untreated Control on normal routine diet.

Routine diet for 0-14 days

Group 2: Untreated control on indomethacin (indocin) 20 mg/kg

Rabbits received routine diet + indomethacin for 0-14 days.

Group 3: Treated control on synthetic antiulcer drug Zantac
(ranitidine)

Rabbits received routine diet + ranitidine and indomethacin for 0-14 days

Group 4: Treated on Avena sativa seed grain powder 250 mg/kg orally

Rabbits received routine diet + indomethacin+ Avena sativa (oat) seed grain powder for 0-14 days.

Group 5: Treated on Avena sativa seed grain powder 500 mg/kg orally

Rabbits received routine diet + indomethacin+ Avena sativa (oat) seed grain powder for 0-14 days.

Group 6: Treated on Avena sativa (oat) seed grain powder 750 mg/kg

Rabbits received routine diet + indomethacin and Avena sativa seed grain powder for 0-14 days.

2.5 Surgical Procedures

The animals were fasted for at least 6 hours before the surgical procedure.
On the 14 days of experiment these animals were sacrificed. The rabbits
were slaughtered one by one, blood samples were collected and then the
stomach of the animal was separated with the help of sharp scissors. The
stomach was cut along the greater curvature and the contents were
collected into small tubes. These gastric contents were then centrifuged at
2000 rpm for 5 minutes. The supernatant was separated, and its volume
was expressed as ml/100 g body weight. This supernatant was used for
the estimation of various biochemical parameters.

2.6 Blood Sampling
Blood samples were collected in gel tubes. These were then centrifuged,
and serum was separated. It was collected in small clean bottles and was

stored at refrigeration temperature. It was used for the evaluation of
different antioxidant parameters.

2.7 Procedure for Antiulcer Evaluation Studies

2.7.1 Determination of pH and gastric volume

The pH of the supernatant obtained was determined with the help of pH
meter. The gastric volume of supernatant obtained was measured
precisely by using the micro pipette.

2.7.2  Acid Output

The acid output was calculated by titrating the supernatant fluid with
0.05N NaOH. Acidity was expressed as mEq/L per 100 gram of body
weight [12].

Acidity = Volume of NaOHx Normality x 100 mEq/1/100g 0.1

2.7.3  Ulcer Index Calculations

The number of ulcers was noted, and the severity was determined with the
following scores: Ulcer index will also be determined by following
formula: Ulcer index (UI) was calculated using the formula [13]. Ul = US +
UN + UP x 107, Ulcers were given scores based on their intensity as
follows: 0 = normal stomach, 0.5 = red coloration, 1 = spot ulcer, 1.5 =

hemorrhagic streak, 2 = ulcers, 3 = perforation. The percentage of ulcer
protection will be determined as follows: [14].

Curative Ratio: The curative ratio from the ulcer was calculated for the
treated groups by using the following equation. Percentage protection
from ulcers = CUI-TUI/CUI

Biochemical Examination Malondialdehyde/MDA (nmol/L):
Malondialdehyde (MDA) was calculated [15].

Catalase (ku/L): Enzymatic activity of enzyme catalase was measured
[16].

Total oxidant status/TOS (umol/L): The total oxidant status in serum was
measured [17].

Total Antioxidant capacity/TAC (mmol/L): The total antioxidant
capacity in serum samples was measured [18].

2.8 Statistical Analysis

The values were expressed as mean + SE. Statistical analysis was
performed by one-way analysis of variance (ANOVA) and statistical
differences among different treatment groups were determined by
Duncan’s Multiple Range test at 5 % level of significance [19].

3. RESULTS
3.1 Antiulcer Evaluation Parameters

Results showed that Mean * SE values of ulcer scores were increased
significantly (P<0.01) in rabbits treated with indocin (2.75+0.21).
Ranitidine reduced ulcer scores (0.5+0.13) in comparison with indocin
treated rabbits (2.75+0.21). A. sativa at dose rate of 250, 500 and 700
mg/kg significantly reduced ulcer scores (2.08 £0.23), (1.58 +0.20) and
(0.67 = 0.10) respectively. It was also observed that pH was decreased
significantly in indocin treated rabbits (0.99+0.12). Ranitidine enhanced
pH (4.74+0.32) of gastric mucosa. Seed powder of A. sativa at dose rate
of 250, 500 and 700 mg/kg significantly enhanced the pH (1.77+0.21),
(2.77+0.28) and (4.58+0.34) respectively. Results also demonstrated that
gastric volume was increased significantly in indocin treated rabbits
(19.0£0.33). Ranitidine reduced gastric volume (9.85+0.37). Seed powder
of A. sativa at dose rate of 250, 500 and 700mg/kg significantly decreased
gastric volume (16.4+0.31), (13.6+0.23) and (11.3+0.18) respectively
(Table. 2).

Table 2: Mean + SE values of ulcer scores, pH and gastric volume after the 14 days of treatment with per oral drugs and Avena sativa seed powder in rabbits.

Group Dose Ulcer Score pH Gastric Volume
Control Routine feed 3.9540.33 10.6+0.31
Indomethacin 20 mg/kg 2.75%0.21 0.99+0.12 19.0+0.33
Ranitidine 10 mg/kg 0.5+0.13 4.74+0.32 9.85+0.37
A.sativa 250 mg/kg 2.08 +0.23 1.77+0.21 16.4+0.31
A.sativa 500 mg/kg 1.58 £0.20 2.77+0.28 13.6+0.23
A.sativa 750 mg/kg 0.67 +£0.10 4.58+0.34 11.3+0.18
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Results demonstrated that total acid output was increased
significantly (P<0.01) in indocin treated rabbits (26.5+0.39).
Ranitidine reduced total acid output (17.1+0.28) in comparison with
indocin treated rabbits (26.5+0.39). Seed powder of A. sativa at dose
rate of 250, 500 and 700 mg/kg significantly reduced total acid output
(24.1£0.34), (20.2+0.39) and (15.8+1.52) respectively. It was also
noted that ulcer index was increased significantly (P<0.01) in
indocin treated rabbits (13.09+0.006). Ranitidine reduced ulcer index
(2.78+ 0.006) in comparison with indocin treated rabbits

(13.09+0.006). Seed powder of A. sativa at dose rate of 250, 500 and
700 mg/kg significantly reduced ulcer index (6.75%0.009),
(4.40£0.007) and (3.18+0.003) respectively. Curative ratio was
calculated for treated groups which determined that three doses of
seed powder of A sativa 250, 500 and 700 mg/kg showed 48.43%,
66.38% and 75.7% gastric protection respectively. Ranitidine was
used as synthetic antiulcer drug which showed 79.06% protection
(Table. 3).

Table 3: Mean + SE values of acid output, ulcer index and curative ratio after the 14 days of treatment with per oral drugs and Avena sativa seed powder

in rabbits.
Group Dose Acid output Ulcer index Curative ratio %
Control Routine feed 14.1+0.25 0 0
Indomethacin 20 mg/kg 26.5+0.39 13.09+0.006 0
Ranitidine 10 mg/kg 17.1+0.28 2.78+0.006 79.06
A.sativa 250 mg/kg 24.1+0.34 6.75+0.009 48.43
A.sativa 500 mg/kg 20.2+0.39 4.40+0.007 66.38
A.sativa 750 mg/kg 15.8+1.52 3.18+0.003 75.7

3.2 Biochemical Examination

Oxidative health biomarkers were also measured in the current study.
Results suggested that indocin significantly enhanced the TOS (4.51+0.07)
and MDA (9.41%0.36) levels while it caused a significant reduction in TAC
(0.89 £0.09) and catalase (2.93+ 0.29) activity. However, administration
of ranitidine significantly enhanced the TAC (1.5 £0.023) and catalase

(8.07+0.26) activity and caused a significant reduction in TOS (2.69+0.16)
and MDA (4.74 £0.30) levels. Seed powder of A. sativa 250, 500 and 700
mg/kg significantly increased the TAC (1.13 £0.04, 1.22 +0.06, 1.47+0.04)
and catalase (4.32+0.35, 5.95%0.24, 7.49%0.29) activity respectively
hence significantly reduced the levels of TOS (3.90+0.15), (3.34£0.03),
(2.64£0.14) and MDA (7.64+0.16), (6.08+0.26), (5.05%0.17) respectively
(Table. 4).

Table 4: Mean + SE values of TOS, TAC, MDA and Catalase after the 14 days of treatment with per oral drugs and Avena sativa seed powder in rabbits.

Group Dose TOS TAC MDA Catalase
Control Routine feed 3.34+0.44 1.61+0.02 3.78+0.15 9.51+0.85
Indomethacin 20 mg/kg 8.68+1.03 0.89 £0.09 9.41+0.36 2.93+0.71
Ranitidine 10 mg/kg 4.60+0.75 1.5+0.023 4.74 £0.30 8.07+0.63
A.sativa 250 mg/kg 7.70+0.82 1.13 +0.04 7.64%£0.16 4.32+0.86
A.sativa 500 mg/kg 6.58+0.77 1.22 +0.06 6.08+0.26 5.95+0.49
A.sativa 750 mg/kg 4.92+0.63 1.47+0.04 5.05+0.17 7.49+0.29

4. DISCUSSION

Peptic ulcer is the most common gastrointestinal disorder which
encompasses gastric and duodenal ulcer [20]. In this disease, mucosal
defensive mechanism (mucus secretion, mucosal barrier, cell
regeneration, blood flow and prostaglandins) moves towards the mucosal
offensive mechanism. Some physical, chemical and microbial agents which
are involved in ulceration of gastrointestinal tract are stress, smoking,
alcohol ingestion, non-steroidal anti-inflammatory drugs and Helicobacter
pylori [4]. Synthetic drugs (antacids, proton pump inhibitors, and
anticholinergic and histamine receptor blockers) are used for the
treatment of gastric ulcer. Prolong use of these drugs produce adverse
effects and develop the tolerance which limits the use of these drugs [21].
For these reasons, the search for new drugs is very important and
medicinal plants play a key role in these studies. Many extracts and
isolated compounds from plants have shown promising results in the
treatment and prevention of gastric ulcers [22].

One of the most important NSAIDs is indomethacin which is used in
various pathological diseases like arthritis and inflammation. It induces
ulcer by inhibiting the enzyme cyclooxygenase which has two (COX-1 and
COX-2) isoforms [23]. Indomethacin reduces the nitric oxide biosynthesis
in gastric mucosa by reducing the level of eNOS which in turn damages the
mucosal wall [24].

Butanolic fraction of A. sativa showed most potent activity through
inhibition of COX mediated generation of arachidonic acid metabolites
[25]. Butanolic fraction also inhibits LP-1 and 12-HETE metabolites of
LOX. It is reported that cardiovascular and anti-inflammatory activities of
A. sativa are mediated through inhibition of LOX and COX pathways. This
new information provides a theoretical basis for development of new anti-
inflammatory approaches targeted to COX and LOX enzyme activity [26].

It has been studied that oat contains polyphenols which are involved in
generation of eNOS and improve the endothelial functions [27]. Saponins
are the active constituent of most of the plants. Their gastric protective
activity in several ulcer models is reported. Their activity against
ulceration is not only due to stimulation of mucous membrane defensive
factors but also due to inhibition of gastric acid secretion through
inhibition of PGF2q and synthesis of protective mucous layer on gastric
mucosa. The activity of the A. sativa against gastric ulcer could thus be
attributed to the occurrence of saponins [3].

Alkaloids (secondary metabolites) are present in 20% of plant. It has been
reported in many biological activities like antitumor, diuretic, antiviral,
antimicrobial and anti-inflammatory. Alkaloid possess antiulcer activity
by increasing the pH and luminal gastric output of basal bicarbonate [1].

Ranitidine is a synthetic drug which reduces the gastric content by
antagonizing the binding of histamine to H2receptor on parietal cells [28].
It reduces the concentration of hydrogen ions in the gastric juice. But long-
term use of histamine receptor antagonists may cause gynecomastia in
males and galactorrhea in females, arrhythmia, confusion, cardiac arrest,
headache and bowel upset [29]. Avena sativa is distinct among the cereal
grain due its multifunctional nutrition values. It was used as medicinal
plant because of its unique profile [30]. Oat contains avenanthramides
having antihistaminic property, so it can also reduce the concentration of
H+in the gastric juice and increase the pH of gastric contents [31].

In this study we have evaluated the ulcer protective activity of Avena sativa
seed grains. Its powder was used in male albino rabbits at graded doses.
Its efficacy against ulcer was assessed by measuring the ulcer scores, ulcer
index, acid output, pH, curative ratio and gastric secretions. Results of
these parameters showed that group which was given indomethacin has
highest value of ulcer index, ulcer scores, acid output, gastric volume and
lower value of pH. But the group which was served indomethacin along
with ranitidine showed significant lower values of ulcer index, gastric
volume and also increased the value of pH. Similar results were exhibited
by the group which was served with indomethacin and Avena sativa at
dose of 750 mg/kg. Other factor which is responsible for induction of ulcer
is generation of reactive oxygen species. These species are produced in
response to disturbance in oxidant and antioxidant cellular process [3].
MDA is an organic compound that is used as a biomarker to determine the
level of oxidative stress in an organism. Increased levels of MDA increase
the levels of lipid per oxidation process [32].

Results of these analysis showed that groups which were served with
ranitidine and Avena sativa at dose of 750 mg/kg possess reduced value of
MDA. Avena sativa showed strongest antioxidant potential because it
contained several constituents with antioxidant activity like vitamin E,
flavonoids, tocopherols, sterols, vanillic acid, phenolic compounds and
phytic acid. Simple polyphenolic and phenolic acids which are present in
oats exhibit potent antioxidant activity both in plants and in those animals
that consume those [33]. Oat possesses health associated benefits due to
its antioxidant ability [34].
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A group of amides and avenanthramides has been found in oats. Oat grain
extract contains more than 25 different types of avenanthramides. It has
10-30 times greater antioxidant capacity as compared to other phenolic
compounds which are present in oats like caffeic acid and vanillin [35]. A
monitor of immune response to infection is the suppression of NF-kp. It
acts as a key in restraining the propagation of cancer cells and decreasing
the level of inflammation [36]. Avenanthramides which are active
constituents of oat inhibit NF-kf activation [37]. They play an important
role in reducing the proliferation and inflammation in ulcerated area. This
activity increases the synthesis of endogenous antioxidant enzymes like
catalase, glutathione peroxidase, superoxide dismutase and reduces the
levels of MDA and TOS in the serum.

5. CONCLUSION

The present study provides preliminary data that powder of seed grains
of Avena sativa possess gastroprotective activity against gastric mucosal
damage induced by indomethacin. It can be concluded that the ingredients
of Avena sativa can be regarded as the contributing factors in the
treatment of peptic ulcer disease. The advanced research may discover its
exact mechanism in PUD. However, more research work is needed to find
out the active principle in this plant extract so that it can be purified,
characterized and commercialized for the treatment of gastric ulcer.
Enormous numbers of studies are to be done to bring its products to
commerecial exploitation.
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