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Abstract

Statement of problem: Aspirin is extensively used as an analgesic, antipyretic, anti-thrombotic and anti-
inflammatory drug. It is safe in therapeutic doses but it is toxic in over dosage or in chronic injudicious use, when it
causes acute or chronic toxicity respectively. Acute toxicity causes gastric ulceration and bleeding. Gastric ulcer
developed when the imbalance occurs between aggressive and defensive factors of the stomach and situation
favours aggressive factors enough to cause mucosal damage and lead to ulceration. Many antioxidants have been
trying to study their protective effects of aspirin and others NSAID’s induced gastric ulcers. Coconut and its products
are known for their antioxidant, antibacterial, anti-diabetic, antithrombotic and antiulcer genic effects. Two different
studies are documented about the effect of ethanolic extract of coconut on indomethacin induced gastric ulcers.
Both are paradoxical, and show controversy at different doses of extract. The present study, therefore, designed in
an attempt to observe the effects of high doses of ethanolic extract of coconut on aspirin induced gastric ulcers. This
was conducted at University of Health Sciences Lahore. Thirty rats, weighing 175-220 gm, were divided into six
groups and were treated with different doses of extract for 14 days and were sacrificed on 15th day of experiment.
Methodology involved staining of stomach with H and E and Masson Trichome staining and was observed for
desquamation, mucosal congestion, inflammatory Cells and necrosis. Blood samples were drawn for serum analysis
of Super Oxide Dismutase (SOD).

Findings: The results showed that ethanolic extract of coconut helps to heal the stomach ulcers and gives best
results at 400 mg/kg dose and also helps to reduce oxidative stress which also helps to heal ulcers.

Conclusion and significance: It was concluded that ethanolic extract of coconut provides a very reliable and
cost effective adjunctive therapy to be routinely used in patients who take aspirin and aspirin induced gastric ulcers
as well.

Keywords: Aspirin; Gastric ulcer; Non-steroidal anti-inflammatory
drugs; Super oxide dismutase; Ethanolic extract of coconut;
Desquamation; Congestion; Necrosis

Introduction
Andre Robert introduced the term ‘cytoprotection’ first time. He

used this term for protection of experimentally induced gastric ulcer
by prostaglandins [1]. But later on, this term is broadly used for
protection of gastric mucosal injury except injuries caused by gastric
acid inhibition or neutralization [2]. Despite intensive research of the
last few decades, gastro-protection is incompletely understood, and we
are still far away from effectively treating Helicobacter pylori-negative
ulcers and preventing non-steroidal anti-inflammatory drugs-caused
erosions and ulcers in the upper and lower gastrointestinal tract; hence
"gastric cytoprotection" research is still relevant [3]. Aspirin, also
known as acetylsalicylic acid, is commonly used as an analgesic, anti-
inflammatory, antipyretic, antiplatelet and antithrombotic drug. It is
also used as a protective drug because it decreases the incidence of
transient ischemic attack, unstable angina, coronary artery thrombosis
and myocardial infarction and thrombosis after coronary artery bypass
grafting. At low doses, it lowers the incidence of colon cancer, probably
related to its COX-inhibiting effect [4].

It inhibits the cyclo-oxygenase enzyme (COX) of arachidonic
pathway. There are 2 types of enzymes COX-1 and COX-2. Aspirin
binds with the active sites of both enzymes in the same manner and
leads to irreversible inhibition of both [5]. The main prostaglandin
(PG) synthesized in the gastric mucosa is PGI2. PGI2 increases the
mucus and bicarbonate secretion and dilates blood vessels, preventing
the mucosal injury caused by ischemia. Aspirin decreases the gastric
mucus synthesis inhibiting the synthesis of prostaglandins and lead
into damage of gastric mucosa [6]. Many antioxidants have been trying
to study their protective effects of NSAID’s induced gastric ulcers
including coconut. The coconut palm (Cocos nucifera) is a member of
the family Arecaceae (Palm family) is an important and useful fruit
tree present in the world. The ethanolic extract of C. nucifera was
found to have a vasorelaxant and anti-hypertensive effect via nitric
oxide production and endothelial dependent manner through direct
activation of nitric oxide, muscarinic receptor stimulation or via the
cyclooxygenase pathway [7]. During second world war, in emergency
room young coconut water was used as dextrose water in place of
sterile dextrose [8].

In 2010, two different studies are documented about effect of
ethanolic extract of coconut on indomethacin induced gastric ulcers.
Both are paradoxical, and show controversy at 400 mg/kg doses of
extract. The present study, therefore, designed in an attempt to observe
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the effects of high doses of ethanolic extract of coconut on aspirin
induced gastric ulcers.

Materials and Methods
Thirty wistar albino male rats 6-8 weeks old, weighing 175-220 gm

was procured from University of Health Sciences, Lahore. All the
animals were examined thoroughly and weighed before the
commencement of the experiment. The rats were housed in the
experimental research laboratory of University of Health Sciences,

Lahore, under controlled temperature of 23+2°C and humidity 55% ±
5%, and 12 hours light and dark cycle were maintained, and fed on a
standard rat diet and tap water ad libitum.

Rats were kept for a week for acclimatization and were handled
from time to time to minimize the stress during the experiment.
Completely randomized design is adopted for statistical sampling
experiment by using the balloting method, where all rats were divided
into five groups (A, B, C, D and E) with 6 animals in each group.

Groups Intervention and Dosage Route of Administration Duration of Administration Day of Sacrifice

Group A 5 ml/kg N/S Intraperitoneally Daily for 14 days 15

Group B Aspirin 500 mg/kg dissolved in
D/W Orally Single dose, 24 hours after fasting 15

Group C

Aspirin 500 mg/kg dissolved in
D/W Orally Single dose, 24 hours after fasting

15
Ethanolic extract of coconut 400
mg/kg suspended in 5 ml of N/S

Intraperitoneally 4 hours after aspirin
administration. Daily for 14 days

Group D

Aspirin 500 mg/kg dissolved in
D/W Orally Single dose, 24 hours after fasting

15
Ethanolic extract of coconut 600
mg/kg suspended in 5 ml of N/S

Intraperitoneally 4 hours after aspirin
administration. Daily for 14 days

Group E

Aspirin 500 mg/kg dissolved in
D/W Orally Single dose, 24 hours after fasting

15
Ethanolic extract of coconut 800
mg/kg suspended in 5 ml of N/S

Intraperitoneally 4 hours after aspirin
administration. Daily for 14 days

Table 1: Showing experimental strategy of study.

Preparation of ethanol extract of coconut
The extract was extracted by the pharmacology laboratory of

University of Health Sciences, Lahore. Mature coconut seed was
purchased from local markets and broken into tiny bits and were
grounded with a mechanical grinder and macerated for 24 hours in
absolute ethanol and subsequently filtered with a white cotton cloth
and was concentrated into a dry paste at an optimum temperature of
40°C-50°C, by using a rotary evaporator [9].

Doses of ethanol extract of coconut
Doses of ethanol extract of coconut 400, 600 and 800 mg/kg body

weight given intraperitoneally in the current study is based on previous
studies [9].

Dose of aspirin
Aspirin in powder form was obtained from BDH Limited, Poole,

England. Distilled water was used to prepare acetylsalicyclic acid
solution and given a single dose of 500 mg/kg body weight orally, to 24
hours fasted rats of group B, C, D, and E.

Histological examination
Desquamation was observed on H&E stained slides. Desquamation

was labelled by the presence of shedding or exfoliation of mucosal
cells, disrupted mucosal gastric epithelium [10]. Acute gastric mucosal

disease is capillary and venular congestion with localized areas of
mucosal haemorrhage confined to the lamina propria. Necrosis was
defined by the presence of nuclear and cytoplasmic changes in H&E
stained histological sections. Necrosis was graded according to the
following scale:

Grade 0: No Lesion, Grade 1: Several (≤ 4) focal areas of partial-
thickness mucosal necrosis, Grade 2: Many (>4) areas of partial-
thickness mucosal necrosis, Grade 3: Multiple area of necrosis with 1
area of full mucosal thickness necrosis, Grade 4: Extensive confluent
full-thickness mucosal necrosis often with sloughing or erosion of
necrotic mucosa.

Inflammation was labelled by the presence of inflammatory cells e.g.
neutrophils. The inflammation was graded as Grade 0: Normal
epithelium, Grade 1: Few inflammatory cells, Grade 2: Moderate
amount of inflammatory cells in several layers, Grade 3: High level of
inflammation (more than 50 Inflammatory cells) [11].

• Gastric Erosion Severity Score (GESS): The sum of resultant grades
of necrosis of each group was the gastric erosion severity score.
Mean severity score=GESS/Total number of rats in group

• Gastric Erosion Index (GEI): Gastric Erosion index=Gastric
Erosion Severity Score × Incidence of necrosis (Number of rats in a
group with gastric necrosis).
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Biochemical essay
These blood samples were used to assess the serum SOD enzyme by

using specific commercial kits.

Statistical analysis
Statistical analysis was performed by using SPSS 20.0 software. The

level of significance was selected at ≤ 0.05.

Results

SOD levels
Table 2a and 2b given below show summary statistics (Mean ± SD)

on SOD levels. There is sufficient statistical evidence of p-value=0.014*

(<0.05 as α) that Mean Scores of SOD levels are significantly different
between the treatment groups including the control group.

Groups Group A Group B Group C Group D Group E p-
value

SOD
levels

1.558 ±
0.826

0.575 ±
0.214

1.048 ±
0.254

1.077 ±
0.421

1.477 ±
0.470 0.014*

*Mean differs significantly at the α=0.05 level.

Table 2a: Comparison of SOD levels among groups (Mean ± SD).

(I) Group (J) Group Mean Difference (I-J) Std. Error p-value

Group A (1.558)

Group B (0.575) 0.983* 0.282 0.014*

Group C (1.048) 0.51 0.282 0.392

Group D (1.077) 0.481 0.282 0.449

Group E (1.477) 0.081 0.282 0.998

Group B (0.575)

Group C (1.048) -0.473 0.282 0.465

Group D (1.077) -0.502 0.282 0.407

Group E (1.477) -0.902* 0.282 0.028*

Group C (1.048)
Group D (1.077) -0.029 0.282 1

Group E (1.477) -0.429 0.282 0.558

Group D (1.077) Group E (1.477) -0.401 0.282 0.621

Table 2b: Comparison of SOD levels among groups (A, B, C, D, E); Multiple comparison (TUKEY’s Test).

Microscopic parameters of stomach
Table 3a and 3b shows summary statistics (Mean ± SD) on mucosal

congestion presence. There is sufficient statistical evidence of p-

value=0.005* (<0.05 as α) that mean scores of mucosal congestion are
highly significantly different between the treatment groups including
the control group by colour of stomach.

Presence of

Mucosal Congestion

Group A Group B Group C Group D Group E p-value

7.545 ± 1.462 15.308 ± 3.569 9.463 ± 3.759 5.845 ± 0.915 3.201 ± 0.976 0.005*

Table 3a: Summary statistics of mucosal congestion of stomach ulcer (Mean ± S.D).

Tukey HSD Test for Multiple Comparisons

Dependent Variable: Mucosal Congestion Mean Difference (I-J) Standard Error p-value

(I) Group (J) Group - - -

Group A (7.545)

Group B (15.308) -7.763* 1.433 0.000*

Group C (9.463) -1.918 1.433 0.67

Group D (5.845) 1.7 1.433 0.759

Group E (3.201) 4.344* 1.433 0.041*
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Group B (15.308)

Group C (9.463) 5.845* 1.433 0.003*

Group D (5.845) 9.463* 1.433 0.000*

Group E (3.201) 12.108* 1.433 0.000*

Group C (9.463)
Group D (5.845) 3.618 1.433 0.117

Group E (3.201) 6.263* 1.433 0.002*

Group D (5.845) Group E (3.201) 2.644 1.433 0.371

Table 3b: Comparison of mucosal congestion of stomach ulcer (Mean ± S.D).

The results showed that the ethanolic extract of coconut doses of
400 mg/kg, 600 mg/kg and 800 mg/kg in groups C, D and E all are
significantly effective treatments against ulceration showing the
decreasing trend of mucosal congestion. Figure 1 indicates positive
strong association of the prevalence of desquamation in stomach ulcer
and hence reveal high severity of the prevalence of desquamation in
group B. It is concluded that groups C and D show relatively least
prevalence of desquamation due to treatment effects of ethanolic
extract of coconut 400 mg/kg and 600 mg/kg respectively. However,
group E is homogeneous to control group A, and it has better effect on
treating desquamation.

Figure 1: Bar chart showing comparison of desquamation
prevalence in stomach ulcer.

Figure 2: Bar chart showing comparison of prevalence of
inflammatory cells in stomach ulcer.

Figure 2 shows the comparison of prevalence of inflammatory cells
in stomach ulcer. It is concluded that groups C and D show relatively
least prevalence of inflammatory cells due to treatment effects of
ethanolic extract of coconut 400 mg/kg and 600 mg/kg respectively.
Results of necrosis in stomach ulcer indicate the much stronger
positive relationship and hence reveal high severity of the prevalence of
necrosis in group E and group B. It is concluded that groups C and D
show relatively least prevalence of necrosis due to treatment effects of
ethanolic extract of coconut 400 mg/kg and 600 mg/kg respectively.

Figure 3: Bar chart showing comparison of necrosis prevalence in
stomach ulcer.

Healing proportionality against ulceration
Healing proportionality against ulceration=[1 – GEI/(GEI of Group

B)] × 100%

Following Table 4 and Figure 4, shows the incidence, Severity Score,
and GEI prevalence of necrosis in ulcerated stomach. It also reveals the
Healing Proportionality (HP%) of treatment effects against ulceration
in stomach. Control group A shows 100% health because of neither
ulceration nor any treatment.

Gastric Necrosis

Groups Incidence
Severity
Score

(Mean ± S.D)

GEI

Prevalence in
Stomach Ulcer

Healing
Proportionality
(%) against
Ulceration

Group A 0/6=0 0/6=0 0 100% (1-0/2)

Group B 6/6=1 2 ± 0.894
(12/6) 1 × 2=2 0% (1-2/2)
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Group C 3/6=0.5 0.5 ± 0.548
(3/6) 0.5 × 0.5=0.25 87.5% (1-0.25/2)

Group D 4/6=0.67
4 ± 0.516

(4/6)
0.67 ×
0.67=0.444

77.80%
(1-0.444/2)

Group E 6/6=1 1 (6/6) 1 × 1=1 50% (1-1/2)

Table 4: Shows incidence, SS, GEI and Healing proportionality against
ulceration.

Figure 4: Comparison of incidence (I%) necrosis and healing
proportionality (HP%).

Group B is the diseased group with ulceration is the basis to
determine HP% of treatment effects against ulceration. Therefore,
group C shows 87.5% HP, group D shows 77.8% and group E shows
50% HP against ulceration.

Discussion
NSAID’s had established a defining role as an analgesic, anti-

inflammatory, antipyretic, antiplatelet, antithrombotic and
cytoprotective drug. Beside theses gastrointestinal toxicity associated
with NSAIDs has emerged as an important medical problem [12]. The
present study was designed to evaluate the possible role of ethanolic
extract of coconut on aspirin induced gastric ulcers in wistar albino
rats. Coconut (Cocos nucifera) was reported to protect several organs
against oxidative damage activity as an antioxidant due to high content
of L-arginine and vitamin C, reduces the free radicals and lipid
peroxidation by increasing the level of antioxidant enzymes
respectively [13]. The present study stipulates to evaluate the effects of
ethanolic extract of coconut on aspirin induced gastric ulcers.

The current study revealed that control group A (control) and group
E (treated ulceration) both have homogeneously equal mean scores of
SOD levels and are significantly higher SOD levels than that in group B
(untreated ulceration, consistent with color of stomach), showing p-
values 0.014* and 0.028* (<α 0.05) respectively. This resultantly means
that the ethanolic extract of groups C, D and E is significantly effective
treatment against ulceration as compared to the groups B. However,
our results support previous findings that SOD activity in rat stomach
tissues is decreased by NSAIDs. [14,15]. SOD activity more possibly
was inhibited by aspirin (P<0.01), while all doses of ethanolic extract of
coconut increased SOD activity near the levels of the control groups.

These results indicate that SOD plays an important role in eliminating
gastric damage by partially preventing oxidative damage.

In this study, ulcer inhibition was observed with all the doses of the
coconut extract, and was more pronounced in the 400 mg/kg b.w and
600 mg/kg b.w doses of extract. This result is paradoxical, since
previous work [9] reported that The ethanolic extracts of coconut
increases the gastric erosions induced by indomethacin; rats treated
with 100 mg/kg and 200 mg/kg doses of ethanolic extract of coconut
are reported to have an ulcer inhibition in 65.4% and 67.9% cases,
respectively; whereas 400 mg/kg dose of ethanolic extract of coconut
increased the incidence of ulceration when compared to control [9]. In
the present study, significant protection against aspirin induced gastric
mucosal damage was observed in the animals treated with 400 mg/kg
and 600 mg/kg of the coconut extract. This suggests that the extract is
anti-ulcerogenic at high doses also, which is similar to results of
Chioma et al. [16].

Conclusion
The results showed that ethanolic extract of coconut helps to heal

the stomach ulcers at all doses and gives best results at 400 mg/kg dose
and also helps to reduce oxidative stress which also helps to heal ulcers.
The results of present study suggest that ethanolic extract of coconut is
effective in treating ulcers and reducing its size in ethanolic treated
stomach of wistar albino rats. This is evident both histopathologically
and biochemically by reduction in the inflammation of the stomach.
This is helpful in healing ulcer is also evident histopathologically by
reduction of desquamation, necrosis and congestion of the stomach.
This study also helps us in evolving an inexpensive remedy to heal the
ulcers in the wistar albino rats induced by aspirin and other NSAID’s.

Additional research is needed to monitor biochemical parameters
like OH (hydroxyl radical), catalase (CAT), and H2O2 (Hydrogen
peroxide) should be studied in details.
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