
Abstract
Background: Nigella sativa seeds have been in use as a natural remedy for over 
thousands of years in various parts of the world. These seeds are reported to have 
beneficial effects almost on every system of the body. Objective: To evaluate the 
gastro-protective effect of Nigella sativa on aspirin induced gastric ulcer with 
comparison to omeprazole. Materials and method: This experimental study was carried 
out in the department of Pharmacology and Therapeutics, Dhaka Medical College, 
Dhaka, Bangladesh in collaboration with the department of Pathology, Delta Medical 
College, Dhaka, Bangladesh. A total number of 30 healthy albino rats were used in this 
study. The experiment was divided into 2 parts: Experiment-1 and Experiment-2. 
Experiment-1 comprised of 12 rats: Group-A and Group-B having 6 rats in each group. 
Ulcer was produced by administration of aqueous suspension of aspirin (200 mg/kg 
body wt) in Group-B where Group-A served as control and was provided with normal 
saline (2 ml/kg body wt). All the rats were sacrificed after 4 hrs to confirm gastric ulcer 
by histopathology. Experiment-2 comprised of 18 rats: Group-C, Group-D and Group-E 
having 6 rats in each group. Group-C served as disease control group and provided with 
normal saline (2 ml/kg body wt). Group-D was provided with alcoholic extract of 
Nigella sativa (150 mg/kg body wt) and Group-E was provided with omeprazole 
suspension (20 mg/kg body wt). After 8 days of treatment, animals were fasted for 24 
hrs. Then aqueous suspension of aspirin (200 mg/kg body wt) was administered and 
after 4 hrs all rats were sacrificed. Gross and microscopic examinations were performed 
to evaluate the results. Results: Aspirin caused marked gastric damage in negative 
control group which was prevented in omeprazole suspension and Nigella sativa extract 
treated groups significantly. The protective effect was maximum with omeprazole 
followed by alcoholic extract of Nigella sativa. Conclusion:  Alcoholic extract of 
Nigella sativa showed significant protection against aspirin induced gastric ulcer in 
rats as compared to omeprazole.
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Introduction
Peptic ulcer disease is believed to be due to an 
imbalance between aggressive and protective

factors in the stomach.1 Drug treatment of peptic 
ulcer is targeted at either counteracting aggressive
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factors (acid, pepsin, platelet aggravating factor, 
leukotrines, etc.) or stimulating the mucosal 
defences (mucus, bicarbonate, normal blood flow, 
prostaglandins, nitric oxide).2 The goals of treating 
peptic ulcer disease are to relieve pain, heal the 
ulcer and prevent ulcer recurrence. Currently, there 
is no cost effective treatment that meets all these 
goals. Hence efforts are on to find a suitable 
treatment from natural product sources. A large 
percentage of world population, especially in the 
developing countries, relies on natural remedies to 
treat a variety of diseases. So a large number of 
spices and herbs have been evaluated by various 
researchers for their anti ulcer effects.3

Nigella sativa (kalojira) seeds have been in use as 
a natural remedy for over 4000 years in various 
parts of the world. These seeds are reported to 
benefit almost every system of the body.4-7 It is 
reported to have various pharmacological 
activities like anti diabetic, analgesic, anti 
inflammatory, anti oxidant, anti tumour, wound 
healing and very few reports on gastro-protective 
activity against NSAIDs induced gastric 
damage.8-13

Although, to prevent gastric damage, many of the 
drugs are available like proton pump inhibitors, H2 
blockers but they also have adverse effects. Newer 
drugs which have minimal adverse effects with 
maximum benefit are continuously searched 
worldwide to prevent the gastric damages induced 
by NSAIDs. So, in this regard study was planned 
to evaluate protective effects of Nigella sativa 
against aspirin induced gastric damages in 
experimental rats.

Materials and method
This experimental study was conducted in the 
department of Pharmacology & Therapeutics, 
Dhaka Medical College, Dhaka, Bangladesh in 
collaboration with the department of Pathology, 
Delta Medical College, Dhaka, Bangladesh from 
January 2010 to December 2010.

Experimental animals: The experiment was 
carried out on a total number of 30 healthy albino 
rats. The rats were aged between 8-10 weeks of 
both sex and weighing between 150-175 gm. They 
were kept in medium sized metallic cages in 
animal house of Pharmacology department at 
Dhaka Medical College, Dhaka, Bangladesh. They 
were allowed to live at room temperature, fed on 
standard pellets of rat food and allowed to drink 
tap water.

Plant material: Alcoholic extract of Nigella 
sativa was made from kalojira which was bought 
from local market of Dhaka, Bangladesh.

Drugs and chemicals

i) Aspirin was bought from local medicine shop, 
Dhaka, Bangladesh.

ii) Omeprazole sachet was bought from local 
medicine shop, Dhaka, Bangladesh and diluted 
with water to make suspension.

iii) 0.9% Sodium Chloride (normal saline) and 
distilled water were supplied by the department of 
Pharmacology of Dhaka Medical College, Dhaka, 
Bangladesh.

Preparation of plant extract: 1000 gm of Nigella 
sativa (kalojira) was purchased from the local 
market. The seeds were dried and crushed into 
coarse powder which was macerated with alcohol 
(99%v/v) using soxhlet apparatus. The extract was 
evaporated by rotator evaporator at an optimum 
temperature of 40-50oC under vacuum. The 
extractive value (v/v) of alcoholic dry extract was 
4.25%.

Experiment design: The experiment was divided 
into 2 parts: Experiment-1 and Experiment-2.

Experiment-1

It comprised of 12 rats which were divided into 2 
groups each having 6 rats. Groups were labelled as 
Group-A and Group-B.
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Group-A:  This group served as control group and 
they were provided with normal saline (2 ml/kg 
body wt) orally by gastric tube.

Group-B:  This group was provided with aqueous 
suspension of aspirin (200 mg/kg body wt) orally 
by gastric tube. After 4 hrs all rats were sacrificed 
by an overdose of diethyl ether and stomach was 
collected for gross and histopathological study. 
Experiment on these groups was carried out to 
evaluate the effect of aqueous suspension of 
aspirin in rats.

Experiment-2

It comprised of 18 rats. They were divided into 3 
groups each containing 6 rats labelled as Group-C, 
Group-D and Group-E.

Group-C:  This group served as disease control 
group and were provided with normal saline (2 
ml/kg body wt) orally by gastric tube for 8 days.

Group-D:  They were provided with alcoholic 
extract of Nigella sativa (150 mg/kg body wt) 
orally by gastric tube for 8 days.

Group-E:  They were provided with omeprazole 
suspension (20 mg/kg body wt) orally by gastric 
tube for 8 days.

After 8 days of treatment, animals were fasted for 
24 hrs. Then administration of aqueous suspension 
of aspirin (200 mg/kg body wt) by gastric tube and 
after 4 hrs, all rats were sacrificed by an overdose 
of diethyl ether and stomach was collected for 
gross and histological study. Experiment in these 
groups was carried out to evaluate the gastro- 
protective effect of alcoholic extract of Nigella 
sativa on aspirin induced gastric ulcer in rats as 
compared to omeprazole.

Morphological parameter studied

i) Number of lesion (Mean±SD) per rat in each 
group.

ii) Individual lesion length and breadth in mm 
(Mean±SD) for each group.

iii) Individual lesion area (length × breadth) in 
square mm (Mean±SD) for each group.

iv) Mean ulcer index in mm for each group.

Ulcer index

Stomach was cut along the greater curvature,

Fig 1: Flow chart of Experiment-1

Fig 2: Flow chart of Experiment-2
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washed and placed on a card board and ulcer index 
was counted from the glandular portion. Each 
lesion was measured along the greatest length and 
evaluated singly according to their dimensions and 
severity. Ulcer index = 10/x;    (x = area of 
glandular portion of stomach / area of ulceration in 
mm2 scale).14

Statistical analysis:  All relevant information for 
each rat was recorded in a predesigned data 
collection sheet. Collected data were screened and 
compiled. All data were recorded in tabulated 
form and the results were expressed as Mean±SD. 
Unpaired t-test was done to find then significant 
difference between groups.

Results

Table I shows the effect of aqueous suspension of 
aspirin in rats. Group-A had no lesion in the 
stomach but in Group-B there were ulcers of 
different dimensions. Thus, aqueous suspension of 
aspirin was shown to have strong ulcer producing 
effect in rats.

Table I: Effect of Aspirin on mean lesion length, 
lesion breadth, lesion area and lesion index in 
each group

Group-A was served as control group and was 
provided with normal saline (2 ml/kg body wt) by 
gastric tube.

Group-B was provided with aqueous suspension 
of aspirin (200 mg/kg body wt) by gastric tube.

Table II shows the comparative gastro-protective 
effects of Nigella sativa and omeprazolein rats. 

Table II: Effects of alcoholic extract of Nigella 
sativa and omeprazole on mean lesion length, 
lesion breadth, lesion area and lesion index in 
each group

Group-C was disease control group and they were 
provided with normal saline (2 ml/kg body wt) for 
8 days.

Group-D was provided with alcoholic extract of 
Nigella sativa (150 mg/kg body wt) for 8 days.

Group-E was provided with omeprazole 
suspension (20 mg/kg body wt) for 8 days. After 8 
days of treatment, animals were fasted for 24 hrs, 
then administration of aqueous suspension of 
aspirin (200 mg/kg body wt) by gastric tube. 

Comparing Group-D with Group-C (control)

There was a significant reduction in ulcer length, 
ulcer breadth, ulcer area and ulcer index seen in 
Group-D which waspre-treated with alcoholic 
extract of Nigella sativa. Resultswere highly 
significant (p<0.001). Thus, alcoholic extract of 
Nigella sativa showed to have a significant 
gastro-protective effect in rats.

Comparing Group-D with Group-E

Reduction of ulcer length, ulcer breadth, ulcer area 
and ulcer index was not significant between the 
groups (p>0.05). Thus, Nigella sativa showed to 
have equal efficacy as omeprazole in 
gastro-protection in experimental rats.

Discussion
Uncontrolled acid secretion and ulceration of 
gastric mucosa due to several reasons is a serious 
problem to human health all over the world. Many

Group-A
(n=6)

Mean±SD

Group-B
(n=6)

Mean±SD

Parameters 

Mean lesion length in mm
Mean lesion breadth in mm
Mean lesion area in mm2

Mean lesion index mm2

0
0
0
0

6.52±3.80
1.63±1.35

13.58±15.91
31.50±9.61

Group-C
(n=6)

Mean±SD

Group-E
(n=6)

Mean±SD

Parameters 

Mean lesion length in mm
Mean lesion breadth in mm
Mean lesion area in mm2

Mean lesion index mm2

6.75±3.71
1.63±1.29

13.66±15.14
36.00±11.08

2.38±1.84
0.64±0.66
2.58±5.26
9.91±2.82

Group-D
(n=6)

Mean±SD
3.48±2.25
0.77±0.48
1.30±3.55
14.51±2.47
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natural products and modern synthetic agents have 
been used to treat peptic ulcer disease but so far a 
complete cure has not been discovered and 
exploration of new anti ulcer drug has remained a 
field of active research.15

In an effort to further search, the present study is 
undertaken to search the curative and safe agents 
for the treatment of peptic ulcer in our indigenous 
medicinal plants. The gastro-protective efficacy of 
Nigella sativa extract is determined in albino rats 
having aspirin induced ulcers. The aspirin model 
has already been utilized for screening the new 
compounds for their anti ulcer effects. Use of this 
model for the same purpose has been employed for 
several workers including Akhtar& Munir16 and 
Eddlestonet al.17

The present study was carried out to evaluate the 
gastro-protective effect of alcoholic extract of 
Nigella sativa in albino rats. In this study, aqueous 
suspension of aspirin was used to induce gastric 
ulcer in rats. The dose androutes of administration 
of aspirin were selected from Rajkapoor& 
Anandan.18 Oral administration of single dose of 
aqueous suspension of aspirin (200 mg/kg body 
wt) produced significant gastric mucosal damage 
in rats. Similar observations were reported by 
number of researchers.19 It was concluded that 
aqueous suspension of aspirin is a potent 
ulcerogenic agent in rats. The protective role of 
Nigella sativa extract was demonstrated in 
prevention of gastric ulcer developed in aspirin 
treated rats. The dose and duration of alcoholic 
extract of Nigella sativa were selected from Bruits 
& Bucar.10

In this study, there was remarkable and significant 
change in the mean value of ulcer number, ulcer 
length, ulcer breadth, ulcer area and ulcer index in 
rats treated with alcoholic extract of Nigella sativa 
and omeprazole as compared with rats provided 
with normal saline. This was consistent with the 
previously reported work by Ghannadiet al.20

Therefore, it can be concluded that Nigella sativa 
extract has role in prevention of gastric ulcer 
developed in aspirin treated rats. Finally, the 
experimental and histological findings provided 
support for the gastro-protective effect of alcoholic 
extract of Nigella sativa in aspirin induced gastric 
damage in rats. A similar histological finding was 
observed in an experiment performed by 
Al-Mofleh & Haider.21 Pretreatment with Nigella 
sativa and omeprazole prevented histopathological 
changes such as congestion, haemorrhage, 
oedema, inflammatory and dysplastic changes. 
The findings of this study were in well agreement 
with various data reporting that alcoholic extract 
of Nigella sativa reduced the number of lesions, 
lesions length, lesions breadth, lesions area and 
ulcer index in rats.22 The current study 
demonstrated that Nigella sativa has 
gastro-protective activity as well as omeprazole.

Conclusion

Nigella sativa is almost equally effective in healing 
of gastric ulcer as is omeprazole. The observations 
and results of this study provided a rationale for 
the use of Nigella sativa in the development of a 
new drug for the therapy of gastric ulcer disease. In 
Bangladesh, Nigella sativa is not used in gastric 
ulcer therapy in routine practice. On the basis of 
present study, it is suggested that further broad 
spectrum studies as well as clinical trials should be 
conducted before the use of this product as routine 
medicine.
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