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INTRODUCTION 

Gastric ulceration is a benign lesion on the mucosal 

epithelium upon exposure of the stomach to excess acid 

and aggressive pepsin activity.
[1]

 Stress, smoking, 

nutritional deficiencies and frequent intake of non-

steroidal anti-inflammatory drugs(NSAIDs)develop the 

gastric ulcer prevalence in the world.
[2]

 There is a 

balance in the stomach between the aggressive digestive 

capabilities of acid plus pepsin and the mucosal barrier. 

Ulceration occurs when there is a disturbance of the 

normal equilibrium caused by either enhanced 

aggression or diminished mucosal resistance. Several 

factors are implicated in the pathogenesis of gastric 

ulcer. These include increased acid–pepsin secretion, 

impaired bicarbonate neutralization, impaired mucus 

secretion and precipitate lesions on the mucosal layer.
[3]

 

Acid and pepsin secretion must be considered together 

because in practice it is difficult to distinguish the effects 

of each alone.
[4]

 

Many factors such as gastric acid and pepsin secretion, 

gastric microcirculation, prostaglandin E2 (PGE2) 

content,
[3]

 and proinflammatory cytokines interleukin- 

1(IL-1) and tumor necrosis factor (TNF- α)play 

important roles in the genesis of gastric mucosal damage, 

and its subsequent development.
[5,6]

 It has been reported 

that increases in nitric oxide synthase (NOS) activity is 

involved in the gastric mucosal defense and also in the 

pathogenesis of mucosal damage.
[7,8]

 

 

The ideal aims of treatment of gastric ulcer disease are to 

relieve pain, heal the ulcer and delay ulcer recurrence. To 

date, no drug meets all the goals of therapy. A wide 

range of drug is currently available for treatment of 

gastric ulcer which includes proton pump inhibitors, H2- 

blockers, antacids and anticholinergics. The most 

common adverse effects of these drugs are 

hypergastrinemia, hypersensitivity, gynecomastia, 

impotence, arrhythmia and blood dyscrasias such as 

thrombocytopenia.
[9,10,11]

 These effects sire the rationale 
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ABSTRACT 

The objective of this study was to evaluate the antiulcer effects of pretreatment with red chilli pepper (RCP) and 

garlic (GA) bulb juices at a dose(8ml/kg body weight) against indomethacin--induced gastric ulcer in rats(40 

mg/Kg body weight) and was compared with ranitidine (RAN) as reference drug at a dose (100 mg/kg b.wt.). 

Methods: Animals were divided into five groups; namely, healthy rats (Control (-ve)), ulcerated rats (Control 

(+ve)), RAN Protection (Ranitidine+Indomethacin ),RCP Protection(RCP + Indomethacin )and GA Protection(GA 

+ Indomethacin ). Results: The results revealed that oral administration of RCP or GA juices as pretreatment 

showed a significant reduction in lesion index. The mechanism of its gastro protective activity may be attributed to 

significant reduction in volume gastric juice, total acidity of gastric juice, gastric ulcer index, malondialdehyde 

level, serum interleukin-1, serum tumor necrosis factor-alpha, gastric cyclooxygenase activity and gastric total 

nitric oxide concentration along with significant elevation gastric prostaglandin level and gastric cytochrome P450 

reductase activity compared with ulcerated control (+ve) group. The juice extracts also markedly attenuated the 

reduced of gastric antioxidant enzymes as well as pH and mucin content in the ulcerated rats. Microscopic and 

histopathological examinations confirmed the above results and revealed that pretreatment with RCP or GA juices 

improved the gastric mucosal damage induced by indomethacin. In conclusion: These findings indicated that 

pretreatment with RCP and GA juices could be used for healing acute gastriculcer disease, the probable 

mechanisms are via cytoprotective effect coupled with antisecretory activity. 

 

KEYWORDS: Indomethacin, Gastric ulcer, Red chilli pepper, Garlic, Antioxidants, Histopathological changes. 

 

http://www.ejpmr.com/


Moram et al.                                                                   European Journal of Pharmaceutical and Medical Research 

 

www.ejpmr.com 

 

 

101 

for the development of new antiulcer drugs. For this 

reason, the hunt is still on to discover a natural medicine 

having antiulcerogenic properties. 

 

Plants medicine is fast emerging as alternative synthetic 

drugs for treatment of ulcer possibly due to lower costs, 

availability, lower adverse effects and perceives 

effectiveness. Many tropical plants have been 

scientifically reported to possess potent antiulcer 

activity.
[12,13]

 

 

Capsicum annum linn commonly known as Red pepper 

belonging to family Solanaceae, red pepper popularly 

known as Chilli. Red pepper are usually consumed as 

food and used as additives in the food industry. In fact, in 

Indian, Native American, and Chinese traditional 

medicine, Capsicum species have been used for the 

treatment of arthritis, rheumatism, skin rashes, dog/snake 

bites, and flesh wounds.
[14, 15]

 Red pepper may prevent 

cancer, heart disease, stroke, blood clots, obesity, high 

blood pressure, high cholesterol, bronchitis, emphysema, 

coughs and colds.
[16-19]

 

 

Furthermore, red pepper benefit in dealing with diabetes 

and reducing the risk of type 2 as they improve insulin 

regulation. These therapeutic applications are related to 

the capsaicinoid, phenolic compound, and carotenoid 

content of red peppers. The active principle in red 

peppers is capsaicin (8-methyl-N-vanillyl-6-noneamide), 

which considered one of many alkaloids that is referred 

to as a Capsaicinoid.
[20]

 

 

Allium sativum Linn commonly known as garlic belongs 

to family Liliaceae. Garlic contains water-soluble and 

oil-soluble organosulfur compounds (OSCs) such as 

diallyl sulfide (DAS), diallyl disulfide (DADS), diallyl 

trisulfide (DATS) and ajoene are produced during the 

decomposition of allicin, which is released upon 

crushing garlic.
[21,22]

 Apart from its use as spice, garlic is 

reported to possess a wide variety of pharmacological 

actions, among which, the best known are its effect on 

cardiovascular system and in prevention of gastric 

cancer.
[23,24]

 Garlic has proven beneficial health effects 

including antibacterial, anti-inflammatory ,antifungal, 

hypolipidemic, and hypoglycemic properties. Since, 

garlic is widely used as spice and also as medicine for 

the treatment of various diseases.
[25]

 

 

Popularly known that the consumption of garlic and red 

pepper in excessive amounts leads to gastric ulcers in 

view of its irritant and likely acid secreting nature. 

Persons with ulcers are advised either to limit or avoid its 

use. 

 

On the other hand, other scientists found that some 

spices especially red chillis pepper and garlic have a 

good medicinal effect on healing ulcers. They found that 

red chillis pepper involves functional substances called 

capsaicin which has a gastroprotective effect against 

experimental gastric mucosal injury in animals.
[26]

 Also, 

they found that garlic contains functional substance 

called organosulfur compounds which has anti-

inflammatory activity against ulcers.
[27,28]

 On the 

contrary, other scientists
[29,30] 

remarked that hot and spicy 

food as long use of aspirin is the main cause of chronic 

gastritis leading to ulcer disease. In this respect, red 

pepper and garlic incriminated in the increase of acid 

secretion.
[31]

 

 

For as much as this clash, this study carried out to 

elucidate the antiulcerogenic activity using fresh juices 

of raw red  pepper and garlic bulb in animal models.  

 

MATERIALS AND METHODS 

1- Chemicals 

1-1Indomethacin (Liometacen)®: Each ampoule 

contains 50 mg indomethacin (The NILE Co. for Pharm. 

& Chemical Ind.). The dose for rat was 40 mg/kg body 

weight orally given to induce ulcer.
[32]

 

 

1-2Ranitidine (Zantac)® 

Each tablet contains 150 mg of ranitidine hydrochloride 

(Glaxo Smith Kline Industries.) that inhibits gastric 

ulcer. Ranitidine drug was dissolved in distilled water in 

dose 100 mg/kg body weight of rat using a stomach 

tube.
[33] 

 

2- Plant materials 

The raw Red Chilies Pepper (Capsicum annum linn), and 

garlic(allium sativum ) were obtained from the local 

vegetable market  (Cairo, Egypt). Both samples of raw 

Red Chills Pepper and Peeled garlic bulbs were washed, 

dried, cute and   squeezed using juicer. The juice that 

came out was collected and filtered. Each one of them 

was administered at dose 8ml/kg body weight of rats 

orally by stomach tube. 

 

3-Animals 

Thirty female wistar albino rats of Sprague Dawley 

strain were obtained from Laboratory Animal Colonies, 

Helwan, Egypt.  The average weight was 150±10g.  

They were maintained under standard conditions of 

temperature, humidity and light (12 h dark, 12 h light) 

and provided with standard commercial pellets diet and 

having free access to water. Before testing, the animals 

were fasted for 36 h with access to water ad libitum. 

 

Experimental design 

The animals were divided into five groups of six rats 

each. Gastric ulcers were induced in rats by a single oral 

dose of indomethacin (40 mg/Kg b.wt).
[32 ]

 The animals 

were sacrificed eight hours after treatment. The standard 

drug (Ranitidine) and fresh juices of red pepper and 

garlic   were given orally 30 minutes prior to 

indomethacin treatment. 

 

Group I healthy rats (Control (-ve)): Rats in this group 

were considered as control and received only saline 

1ml/100 gm b.wt. 
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Group II ulcerated rats (Control (+ve)): Rats in this 

group were orally received indomethacin at dose (40 

mg/Kg b.wt) to induced ulcer. 

 

Group III RAN Protection (Ranitidine +Indomethacin): 

Rats in this group were orally given ranitidine at dose 

(100 mg/Kg b.wt) 30 minutes before administration of 

indomethacin. 

 

Group IV RCP Protection (RCP + Indomethacin ): Rats 

in this group were orally given fresh juice of red pepper 

at dose (8 ml/Kg b.wt) 30 minutes before administration 

of indomethacin. 

 

Group V GA Protection (GA + Indomethacin ): Rats in 

this group were orally given fresh juice of garlic bulb at 

dose(8 ml/Kg b.wt30 minutes before administration of 

indomethacin. 

 

On completion of experimental period, the animals were 

sacrificed. Blood samples were collected via cardiac 

puncture. Blood was allowed to stand for 15 minutes at 

temperature of 37ºc, then was centrifuged at 4000 rpm 

for 20 min by EBA8 centrifuge (obtained from china) for 

the separation of serum. Serum was removed and kept in 

plastic vials at -20ºc until used for biochemical analyses. 

 

Methods 

1-Assessment of Gastric Secretion 

1-1 Measurement of volume and Ph of gastric juice 

At the end of the experimental period, the rats were 

sacrificed and the stomach was removed. The gastric 

content was collected and centrifuge for 10 min at 3000 

rpm and the supernatant was separated. The volume and 

pH of centrifuged gastric juice were measured by 

graduated cylinder and digital pH meter. The volume 

was expressed as ml.
[34]

 

The gastric juice decrease percentage was calculated for 

each treated group according to the method described by 

Parmar and Desai 
[31]

 by using the following equation: 

Decrease ratio (DR) = (VC - VT/VC) x 100. 

where: 

VC = Volume of gastric juice in control positive group. 

VT = Volume of gastric juice in treated group 

 

1-2 Determination of free acidity
[35]

 

An aliquot of 1ml gastric juice diluted with 1ml of 

distilled water was taken into a 50 ml conical flask and 

2-3 drops of topfer’s reagent as indicator was added to it 

and titrated with 0.01N NaOH until a canary yellow 

colour was observed. 

The volume of 0.01N NaOH consumed was noted. The 

free acidity was calculated by using the following 

formula: 

Acidity = Vol. of NaOH × Normality × 100 mEq/L 

                                               0.1 

 

1-3 Determination of total acidity 

Titration was further continued against 0.01N NaOH 

using phenolphthalein as indicator, until a permanent 

pink colour was observed. The volume of 0.01N NaOH 

consumed was noted. Total acidity was also calculated 

by using the same formula as that of free acidity. 

 

2-Determination of Gastric mucin
[36] 

After the collection of gastric juice, the glandular portion 

excisions that opened the lesser curvature were opened. 

The everted stomachs were soaked for 2 h in 0.1% alcian 

blue 8GX dissolved in 0.16 M sucrose buffered with 0.05 

M sodium acetate adjusted to a pH with hydrochloric 

acid. Uncomplexed dye was removed by two successive 

washes of 15 and 45 min in 0.25 M sucrose solution. Dye 

complex with mucus was diluted by immersion in 10 ml 

aliquots of 0.5 M magnesium chloride for 2 h. The 

resulting blue solutions were shaken briefly with an 

equal volume of diethyl ether and the optical density of 

the aqueous phase was measured at 605 nm using 

spectrophotometer. The mucin content of the sample was 

determined from the standard curve of mucin, which has 

been expressed in microgram/gram of wet gland tissue. 

 

3-Determination of pepsin
[37]

 

Aliquots of 20 µl of the gastric content were incubated 

with 500 µl of albumin solution (5 mg/ml in0.06 N 

hydrochloric acid) at 37C for 10 min. The reaction was 

stopped with 200 µl of 10% trichloroacetic acid and the 

samples were centrifuged at 1500 rpm for 20 min. The 

supernatant was alkalinized with 2.5 ml of 0.55 M 

sodium carbonate and 400 µl of 1.0 N Folin's reagent 

was added to the tubes, which were incubated for 30 min 

at room temperature. The absorbance of the samples was 

determined by spectrophotometry at 660 nm. The 

concentration of pepsin is determined by a standard 

curve. 

 

4-Determination of Gastric Mucosa 

Gastric mucosal of cyclooxygenase (Cox-2) activity, 

prostaglandin E2 (PGE2) level, cytochrome P450reductase 

(Cyto P450) activity and total nitric oxide (TNO) 

concentration were determined according to Hemler and 

Lands,
[38]

 Hamberg and Samuelsson,
[39]

 Mc-Lean and 

Day
[40]

 and Griess et al.
[41]

 respectively. 

 

5-Determination of Gastric oxidative stress markers 

Oxidative stress markers were measured in gastric tissue 

homogenates included super oxide dismutase (SOD)
[42] 

activity, catalase (CAT)
[43] 

enzyme activity, nonprotein 

sulfhydryl (NP-SH)
[44] 

and malondialdehyde (MDA)
[45] 

concentration.   

 

6- Measurement of Serum Parameters 

Interleukin-1(IL-1), Tumor necrosis factor-alpha (TNF-

α) were determined according to Grassi et al.
[46]

 and 

Beutler et al.,
[47]

 respectively. 

 

7-Determination of degree of ulceration (ulcer index)  

The surface area (A) mm2 covered by each lesion was 

measured
[48] 

and the sum of erosion areas per rat stomach 

was calculated. Percentage ulcerated surface (US) was 

calculated as 

http://www.ijp-online.com/article.asp?issn=0253-7613;year=2010;volume=42;issue=3;spage=185;epage=188;aulast=Srivastava#ref16
http://www.ijp-online.com/article.asp?issn=0253-7613;year=2010;volume=42;issue=3;spage=185;epage=188;aulast=Srivastava#ref16
http://www.ijp-online.com/article.asp?issn=0253-7613;year=2010;volume=42;issue=3;spage=185;epage=188;aulast=Srivastava#ref17
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             Total area covered by ulcer 

% US = ---------------------------------------- X 100 

             Total corpus mucosal surface 

Ulcer index was calculated from percentage ulcerated 

surface, The following score was used in order to 

calculate ulcer index: 

0. No ulcer      6. 15 - 20 

1. US <0.5      7. 20 - 25 

2. 0.5 - 2.5      8. 25 - 30 

3. 2.5 - 5         9. 30 - 35 

4. 5-10           10. US >35 

5. 11-15 

U.I. = [Ulcerated area/total stomach area] × 100. 

%Ulcer inhibition = [U.I. in control − U.I. in test] × 

100/U.I. in control. 

 

8-Histopathological Examination 
For the light microscopic examination, the stomach 

tissues were collected from all the animals’ groups, fixed 

in 10% neutral buffered formalin (pH=7.0), dehydrated 

in ascending grades of ethyl alcohol, cleared in xylene, 

impregnated in paraffin wax and sections of 5–7 μm 

thickness were taken. Sections were stained with 

Harri’shaematoxylin & eosin according to Bancroft and 

Stevens,
[49]

 and examined for any structural changes 

under light microscope. 

 

9-Statistical Analysis 

Data were analyzed using one-way analysis of variance 

(ANOVA) using the Statistical Package for Social 

Science (SPSS) program, version 17.0 followed by 

Newman–Keuls post hoc test for multiple comparisons. 

Differences were considered significant at (p < 0.05) 

level.  

 

3. RESULTS 

The statistical data in Table (1)show the effect of red 

Pepper and garlic juices on gastric secretions of 

indomethacin ulcerated rats. Indomethacin 

administration caused significant (p < 0.05) increase in 

free acidity and total acidity of gastric juice associated 

with significant (p < 0.05) decrease in pH value with a 

corresponding significant (p < 0.05) increase in gastric 

volume of gastric content. Pretreatment with the 

ranitidine drug or fresh juices of red pepper and garlic 

bulb produced significant decrease in gastric volume, 

free acidity and total acidity coupled with significant 

increase in pH value when compared with ulcerated 

control rats.  The values of Decrease ratio (DR) were 

significantly decreased in all treated rat groups compared 

with control (+ve) group. 

 

Indomethacin administration brought about a significant 

(p < 0.05) increase in specific pepsin activity as well as 

significant reduction (p < 0.05) in mucin content of 

gastric mucosa of ulcerated rats when compared with the 

normal (-ve)control (table 2). The observed changes in 

these parameters were significantly attenuated (p < 0.05) 

in the Pretreatment rats with juices test plants. 

Pretreatment with red pepper juice revealed more potent 

efficacy in the modulation of both pepsin activity and 

mucin contents of gastric mucosa of ulcerated rats. (table 

2) 

 

Table (3) revealed the effects of juices test plants on the 

lipid peroxidation and antioxidant enzymes activities of 

gastric mucosal of indomethacin ulcerated rats. MDA 

level was significantly increased (p < 0.05) in gastric 

tissues associated with significant(p < 0.05) decrease in 

nonprotein sulfhydryl (NP-SH) content in the ulcerated 

animals. A significant reduction (p < 0.05) was also 

observed in the activities of SOD and catalase (CAT) 

enzymes in the indomethacin-induced animals. 

Commendably, both  juices test plants regimen resulted 

in significant improvement (p < 0.05) in these parameters 

and the observable effects compared favorably well with 

both normal control and standard drug (ranitidine) 

employed in the study.   

 

Inhibitory action of indomethacin on prostaglandin 

synthesis coupled with free radicals formation has been 

opined as critical biochemical events in the pathogenesis 

of gastric ulceration. 

 

The statistical data in Table (4) presented that, ulcerated 

positive control group showed significant(p < 

0.05)increase in gastric cyclooxygenase (COX2) activity 

and total level nitric oxide  while, there were 

significant(p < 0.05)  decrease in gastric prostaglandin E2 

and cytochrome P450reductase activity compared to (-ve) 

control group. The pretreatment groups with  ranitidine 

drug or fresh juices of red  Pepper and garlic bulb  

showed a significant (p < 0.05) decrease ingastric 

cyclooxygenase (COX2) activity and total nitric oxide 

while, there were significant (p < 0.05) increase in 

gastric prostaglandin E2 and cytochrome P450reductase 

activity compared to ulcerated (+ve) control group. 

 

As shown in Table (5), indomethacin administration rats 

led to significant (p < 0.05)increases in serum 

interleukin-1and tumor necrosis factor-alpha levels 

compared to (-ve) control group. The pretreatment 

groups with ranitidine drug or fresh juices of red Pepper 

and garlic bulb showed significant (p < 0.05) decrease in 

serum interleukin-1 and tumor necrosis factor-alpha 

levels compared to ulcerated (+ve) control group. 

 

Gross Examination of Gastric Lesions 

Control group showed no gross mucosal lesions (Fig. 1 

A). Indomethacin   showed marked gross mucosal 

lesions, including long hemorrhagic bands of different 

sizes and petechial lesions (Fig 1B). Animals pretreated 

with RCP and GA showed very mild mucosal lesions 

(Fig 1C& D) while animals pretreated with ranitidine 

showed few minute mucosal lesions (Fig 1E). 

 

The statistical data presented in table(6) show a 

significant increase in the mean percentage of ulcerated 

mucosal surface area and ulcer index in the indomethacin 

induced ulceration group as compared to the control 
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group (P<0.05). There was also a statistically significant 

difference between the mean percentage of the ulcerated 

mucosal surface area and ulcer index in the pretreatment 

groups with ranitidine, garlic juice and red pepper as 

compared to the indomethacin induced ulceration group 

(P<0.05). However, there was no statistically significant 

difference of the mean percentage of the ulcerated 

surface area in the pretreatment group with ranitidine as 

compared to the pretreatment groups with garlic juice or 

red pepper (p<0.05) 

 

Histopathological Results 
(H&E) stained sections of the stomach of the healthy 

control group showed intact epithelial lining of the 

gastric mucosa with moderate mucin secretion. The 

lamina propria and the muscular is mucosa of the 

stomach appeared normal.(Fig. 2 A). 

 

H&E-stained sections of the stomach of ulcerated rats  

(Control (+ve)) revealed that indomethacin-induced 

severe degenerative changes in the stomach tissue, 

characterized by extensive deep mucosal ulceration 

involving more than half of mucosal thickness, necrosis 

of lamina epithelia, exposed muscular is mucosa, 

congestion of blood vessels associated with massive 

leukocyte cells infiltration, gastric pit damage and 

vacuolization of the glandular portion, particularly in 

mucus-secreting cells.(Figs. 2B,C).On the other hand, 

H&E stained sections of ranitidine Protection group 

showed leukocyte cells infiltration in sub mucosal layer, 

the gastric mucosa showed only few erosions and focal 

superficial mucosal ulceration involving less than one 

third of mucosal thickness.(Figs. 2D,E). While, in red 

Pepper and garlic Protection groups; the gastric mucosa 

showed focal superficial mucosal ulceration involving 

about one third of the gastric mucosal thickness, 

(Figs.2F, G, H,I). 

 

 

Table (1): Effect of fresh juices of red pepper and garlic bulb on gastric juice analysis  against indomethacin -

induced gastric ulcers in rats. 

               PARAMATERS 

GROUPS 

Volume of gastric 

juice (ml) 
DR (%) 

PH of gastric 

juice 
free acidity Total acidity 

Control (-ve) 2.95 ± 0.42 
d
 ----------------- 4.93  ±  0.28 

a
 3.67 ± 0.18

d
 4.82 ± 0.43 

e
 

Control (+ve) 6.13 ± 0.43 
a
 ----------------- 1.78 ±  0.12 

e
 11.70 ± 0.39

a
 13.92 ± 0.43

 a
 

RAN Protection 3.35 ± 0.24 
c
 45.37±  1.40

 a
 4.57 ±  0.14 

b
 4.58 ± 0.63 

c
 5.93 ± 0.37 

d
 

RCP Protection 3.50 ± 0.13
 c
 42.81± 2.42 

b
 4.13 ±  0.33 

c
 4.98 ± 0.65 

bc
 6.67 ± 0.39

c
 

GA Protection 3.93 ± 0.16 
b
 35.73± 2.90

c
 3.77  ±  0.22 

d
 5.43 ± 0.52

b
 7.75 ± 0.48 

b
 

Values are expressed as means ± S.D, n=6  

There is no significant difference between means have the same letter in the same Column (P<0.05) 

 

Table 2: Effects of fresh juices of red pepper and garlic bulb on pepsin activity and mucin content against 

indomethacin -induced gastric ulcers in rats. 

             PARAMATERS 

 

GROUPS 

Gastric wall mucus content 

(μg of alcian blue/g of wet gland) 

Pepsin activity 

(μmole/ml 

Control (-ve) 235.78 ± 1.93 
c
 29.67 ± 0.83

e
 

Control (+ve) 187.14 ± 4.38 
d
 68.63 ± 0.82

a
 

RAN Protection 308.14 ± 3.75
 a
 31.21 ± 0.83

d
 

RCP Protection 303.87 ± 3.85 
a
 34.98 ± 0.78 

c
 

GA Protection 297.34 ± 4.43 
b
 37.59 ± 0.75

 b
 

Values are expressed as means ± S.D, n=6  

There is no significant difference between means have the same letter in the same Column (P<0.05) 

 

Table 3: Effect of fresh juices of red pepper and garlic bulb on some oxidative stress markers against 

indomethacin  -induced gastric ulcers in rats 

          PARAMATERS 

 

GROUPS 

MDA 

 

SOD 

(Unit/mg protein) 

CAT 

(Unit /g) 

NP-SH μmol/g 

tissue 

Control (-ve) 6.47 ±0.15
 c
 81.75  ± 3.16

 a
 8.46 ±0.67

 a
 3.71±0.033

 a
 

Control (+ve) 19.16 ±2.16
 a
 42.67 ±  1.43

 d
 4.65 ±0.47

 d
 1.68±0.074

 c
 

RAN Protection 7.80 ±0.35
 b

 79.81 ±  2.20
 a
 8.37 ±0.59

 a
 3.44±0.026

 a
 

RCP Protection 8.26 ±0.52
 b

 76.39 ± 1.91
 b

 7.58 ±0.54
 b

 3.19±0.017
 b

 

GA Protection 8.94 ± 0.50
 b

 70.03  ± 1.73
 c
 6.35 ±0.54

 c
 2.91±0.012

 b
 

Values are expressed as means ± S.D, n=6  

There is no significant difference between means have the same letter in the same Column (P<0.05) 
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Table 4:  Effect of fresh juices of red pepper and garlic bulb on  gastric tissues total  nitric oxide concentration, 

cytochrome P450reductase activity, cyclooxygenase activity and prostaglandin E2 concentration against 

indomethacin  -induced gastric ulcers in rats 

        PARAMATERS 

 

GROUPS 

TNO 

(pg/mg) 

Cox-2 

(ng/mg) 

PGE2 

(pg/mg) 

Cyto P450Reductase                                                   

(ng/mg) 

Control (-ve) 36.74 ± 2.13
d
 5.25 ±0.36 

e
 544.49  ± 27.52

 a
 2.08 ±0.15

a
 

Control (+ve) 67.93 ± 2.50
a
 16.49±0.45 

a
 310.92 ±  9.61

 d
 0.56 ±0.06

d
 

RAN Protection 39.48 ± 1.16
c
 6.41±0.45 

d
 497.43 ±  24.61

 b
 1.97 ±0.13

a
 

RCP Protection 40.71 ± 1.36
c
 6.99±0.43 

c
 467.47 ± 14.91

 c
 1.56 ±0.08

b
 

GA Protection 46.41 ± 1.79
b
 8.10 ± 0.35 

b
 447.60  ± 14.94

 c
 1.19 ±0.06

c
 

Values are expressed as means ± S.D, n=6  

There is no significant difference between means have the same letter in the same Column (P<0.05) 
 

Table 5: Effect of fresh juices of red pepper and garlic bulb on serum Interleukin-1 and tumor necrosis factor-

alpha against indomethacin- induced gastric ulcers in rats 

                       PARAMATERS 

 

GROUPS 

IL-1 

(pg/ ml)) 

TNF-α 

(pg/ ml) 

Control (-ve) 15.27  ±  0.55
e
 3.91 ± 0.30

 d
 

Control (+ve) 47.66 ±  1.18
 a
 14.90 ± 0.59

 a
 

RAN Protection 17.73 ±  1.67
 d

 4.39 ± 0.46
 d

 

RCP Protection 21.79 ±  1.35
 c
 5.65 ± 0.24

 c
 

GA Protection 25.85  ±  1.23
 b

 7.06 ± 0.50
 b

 

Values are expressed as means ± S.D, n=6  

There is no significant difference between means have the same letter in the same Column  (P<0.05) 

 

Table 6: Effect of fresh juices of red pepper and garlic bulb on ulcer index and degree of protection against 

indomethacin - induced gastric ulcers in rats 

            PARAMATERS 

 

GROUPS 

Ulcerated surface (%) 
 

Ulcer Index 

Ulcer inhibition 

(%) 

Control (-ve) 0 0 ----------- 

Control (+ve) 2.63±0.40
a
 3 ----------- 

RAN Protection o.12±o.o1 
b
 1 95.45 

RCP Protection o.69±o.13 
b
 2 73.76 

GA Protection o.65±o.17 
b
 2 75.29 

Values are expressed as means ± S.D, n=6  

There is no significant difference between means have the same letter in the same Column (P<0.05) 
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Figure 1: The gross appearance of rat stomachs  (a) Macroscopic appearance of the gastric mucosa in healthy 

rats [ Control (-ve) ], (b) ulcerated rats [ Control (+ve) ], (c) RAN Protection group , (d)  RCP Protection 

group(RCP + Indomethacin )and (e) GA Protection group (GA + Indomethacin ). 
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Figure 2: figures (A) Gastricmucosa of healthy rats [ Control (-ve) ]showing intact epithelial lining (arrow) 

(H&E X100)  

Figures (B,C ): Gastric mucosa of ulcerated rats [Control (+ve)]showing extensive epithelial ulceration covered 

by fibrin entangling neutophils (arrow) involving about half of gastric mucosal thickening.The epithelium and 

underlying tissue are infiltrated by neutrophils and show congested blood vessels.The submucosa shows 

edema(*)(H&E  X100). 

Figures (D,E): Gastric mucosa of Ranitidine protected group  showing intact epithelial lining (arrowhead) with 

focal epithelial ulceration covered by fibrin (arrow) involving less thanone third of gastric mucosal 

thickening.Few congested blood vessels are also seen.(H&E  X100). 

Figures (F,G): Gastric mucosa of Chilli pepper protected group showing intact epithelial lining with excess 

mucus secretion (arrowhead) with focal epithelial ulceration covered by fibrin (arrow) involving about one third 

of gastric mucosal thickening. Few congested blood vessels are also seen.(H&E , F X100, G:X40). 

Figures (H,I): Gastric mucosa of Garlic protected group showing intact epithelial lining (arrowhead) with focal 

epithelial ulceration covered by fibrin entangling neutrophils (arrow) involving about one third of gastric 

mucosal thickening. Edema, inflammatory cells and congested blood vessels are also seen in the 

submucosa(*).(H&E, HX100, IX40). 

 

DISCUSSION 
Chronic administration of non-steroidal anti-

inflammatory drugs (NSAIDs) such as indomethacin, 

during the course of anti-inflammatory therapy, is often 

associated with the development of adverse 

gastrointestinal disorders such as gastric erosions, gastric 

or duodenal ulceration and other severe complications 

such as gastrointestinal haemorrhage or perforation that 

often limited their wide spread clinical use.
[50 ]

 With the 

inherent adverse side effects and considerably high cost 
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of synthetic drugs, exploiting natural products of plant 

source which are believed to be non-toxic, efficacious 

and affordable will be most appropriate in the treatment 

of gastric ulcer. 

 

In this study, we have evaluated the gastroprotective 

effects of juices of red pepper and garlic bulb against 

indomethacin-induced gastric ulcer in rats. 

 

 Biochemical analysis of gastric secretions (for pH, 

gastric volume, bicarbonate, pepsin) and mucosal 

integrity for stomach is usually employed to as certain its 

status following exposure to pharmacological agents.
[51]

 

The pH gives an idea of the level of acidity and volume 

of gastric secretions. Low pH value is a manifestation of 

decreased hydrogen ion concentration in gastric juice. 

This has been linked to pathogenesis of ulcer and gastric 

damage in experimental animals.
[52]

 Inas et al.
[53]

 have 

also attributed gastrointestinal injury to eroded mucin 

content. This erosion is facilitated by onslaughts of both 

internal (pepsin and oxidants produced in the gastric 

lumen)and external (drugs and chemicals) aggressive 

agents on mucosal epithelia. 

 

In the present study, the significant increase in ulcer 

index and gastric volume following oral administration 

of indomethacin in the ulcerated rats may be attributed to 

either free radicals formation or inhibition of 

prostaglandin synthesis. Decreased prostaglandin level 

has been attributed to impaired gastro protection and 

increased gastric acid secretion which are important 

events in the etiology of mucosal ulceration. This agrees 

with the reports of Bech et al.,
[54]

 Biplab et al.
[51] 

and 

Muhammed et al.
[55]

 where indomethacin was reported to 

have caused alterations in gastric secretions of rats. 

Conversely, pretreatments with the two test plants 

significantly reduced these parameters. In fact the effects 

noticed for pH compared favorably well with both 

normal control and standard drug used in this study and 

indeed suggestive of their possible gastroprotective 

attributes. 

 

A combination of events including release of preformed 

mucus, wound retraction and re-epithelialization is 

involved in ulcer-healing process after toxicological 

injury.
[56,57]

 Besides providing significant buffering 

capacity for the neutralization of luminal acid, the mucus 

also offers protection against both endogenous 

aggressors and exogenous gastro toxic agents such as 

indomethacin, thereby enhancing the rate of local healing 

process.
[58]

 In this study, the increased pepsin activity 

coupled with decrease in mucin secretion in the 

indomethacin-ulcerated rats reduced protective ability of 

the mucosal membrane against hemorrhage, thus, 

resulting in tissue damage. This implied decreased ability 

of the gastric mucosa to withstand the offensive 

onslaught of indomethacin. Besides antioxidant action 

that protects the mucus layer and arrests ulcer 

progression, drugs that increase the synthesis and 

secretion of gastric mucus would accelerate gastric ulcer 

healing. Pretreatment with the two test plants however, 

facilitated ulcer healing process, which is associated with 

decreased pepsin activity and elevated mucin level in the 

gastric mucosa. This in turn has encouraged speedy 

wound healing of the ulcerated areas of the mucosal 

epithelia and shielded the gastric membrane, thus 

abrogating the catastrophic influence of indomethacin in 

the ulcerated rats.
[56]

 This is indicative of enhanced 

mucus secretory potential of the red pepper and garlic 

and suggestive of their significant role in ulcer healing 

process. 

 

Previous epidemiological and clinical data suggested that 

chilli ingestion may have a beneficial effect on human 

peptic ulcer disease. Increased gastric mucus production 

has been suggested as one mechanism by which 

capsaicin and chilli exert their gastroprotective effect, 

and reduction in mucosal mucus depletion which has 

been found to act as secondary protective effect of 

capsaicin and chillis.
[59]

 

 

Cells or tissues are in a stable state if the rates of free 

radical formation and scavenging capacity are essentially 

constant and in equilibrium. However, an imbalance 

between them results in oxidative stress which further 

deregulates cellular functions leading to different 

pathological conditions.
[60]

 In the present study, the 

increased concentration of MDA as well as reduced 

activities of SOD and CAT with depletion NP-SH levels 

in the stomach of indomethacin-ulcerated rats is a 

manifestation of facilitated lipid peroxidation and over 

production of free radicals resulting in mucosal damage. 

Free radicals thwart antioxidant enzymes activities and 

initiate lipid peroxidation which is an important event in 

the toxicity mechanism of indomethacin.
[61]

 

Indomethacin has previously been reported to decrease 

antioxidant enzymes (SOD,CAT and GST) activity in rat 

stomach thereby inducing gastric ulceration.
[62]

 This is 

associated with over powering of the cellular antioxidant 

defense systems by free radicals ravaging influence that 

subsequently results in stomach oxidative injury. 

Pretreatment of rats with fresh juices of red pepper and 

garlic bulb resulted in a significant depletion of the 

indomethacin induced MDA levels and restoration of the 

decreased NP-SH levels of the gastric tissue. Nonprotein 

sulfhydryl are endogenous antioxidants and protect the 

cells by different mechanisms, primarily by limiting the 

production of free radicals.
[51]

 Secondarily, they protect 

the mucous by strengthening the disulfide bridges of its 

subunits. A decrease in these bridges reduces the mucus 

thickness and makes it more vulnerable to harmful 

agents.
[54]

 Changes in the SH levels may be crucial for 

ulcer formation, given that they help in the preservation 

of mucosal integrity, and their reduced levels in the 

gastric mucosa result in the formation of gastric 

ulcers.
[53]

 However, the significantly reduced 

concentrations of MDA coupled with marked increase in 

the NP-SH levels and activity of SOD and CAT in rats 

pretreated with fresh juices of both plants is an obvious 
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indication of antiperoxidative potential and thus 

antioxidative potential. 

 

One of the mechanisms by which NSAIDs damages the 

gastric mucosa is the increased production of TNO due 

to the over expression of inducible nitric oxide 

synthetase(iNOS).
[63]

 TNO is a mediator not only of 

gastrointestinal mucosal defense, but also of its damage. 

It has been shown that different concentrations of TNO 

have completely opposite effects in the same tissue. In 

general, the mucosal and endothelial NOS isoforms 

produce low amounts of NO. However, the high quantity 

of NO produced by iNOS damages the epithelium.
[7]

 The 

excessive release of NO from gastric epithelial cells 

induced by NSAIDs has been reported to exert 

detrimental effects.
[64,65]

 Inhibiting indomethacin induced 

increases in iNOS expression in the gastric mucosa leads 

to a reduction in gastric mucosal damage.
[8]

 In the 

present study, fresh juices of red Pepper and garlic bulb 

reduced TNO content and inhibited the production of 

gastric ulcers, even in the presence of indomethacin. 

 

Indomethacin is known to induce gastric ulcer by 

inhibition of prostaglandins which are cytoprotective to 

gastric mucosa,
[6]

 particularly dueto the inhibition of 

cyclooxygenase pathway of arachidonic acid metabolism 

resulting in excessive production of leukotrienes and 

other products of 5-lipoxygenase pathway.
[50,66]

 In the 

stomach, prostaglandins play a vital protective role, 

stimulating the secretion of bicarbonate and mucus, 

maintaining mucosal blood flow,and regulating mucosal 

cell turnover and repair.
[67]

 Thus, the suppression of 

prostaglandins synthesis by indomethacin results in 

increased susceptibility to mucosal injury and gastric 

ulceration. Several studies have indicated that gastric 

protection by prostaglandins is due to increasing the 

mucosal resistance as well as the decrease in aggressive 

factors, mainly acid and pepsin.
[6,68]

 In the present study, 

the obtained data  were in parallel line with these 

previous data, indomethacin significantly reduced gastric 

mucosal prostaglandin E2 (PGE2) level and gastric cyto 

P450 reductase activity while elevated COX-2 activity 

compared to control(-ve). Pretreatment with red Pepper 

and garlic bulb juices significantly inversed these results 

when compared to indomethacin treated rats. This 

finding observed antiulcerogenic property of the 

Phytochemical contents of red Pepper and garlic on 

inhibit  gastric ulcer.
 

 

A review of antiulcer drugs of plant origin shows that 

Capsaicin content of red peppers (because their ability to 

strengthen defensive factors such as stimulation of 

mucous synthesis or maintenance of the prostaglandins 

content of gastric mucosa at high levels) are potentially 

the compounds with antiulcer activity.
[26,57]

 

 

Inflammation and neutrophil infiltration are also 

important in the pathogenesis of the gastric damage 

induced by NSAIDs.
[69]

 The inflammation induced in the 

gastric mucosa by indomethacin is accompanied by 

increased TNF-α production, which augments neutrophil 

–derived superoxide generation and stimulates IL-1 

production, leading to neutrophil accumulation.
[15]

 Over 

production of TNF-α increases the risk of gastric ulcer 

and cancer.
[70] 

In the present study, the levels of TNF-α 

and IL-1 were increased by indomethacin administration, 

and the co- administration of fresh juices of red  Pepper 

and garlic bulb  inhibited the increases in TNF-α and IL-

1 without ulcer  formation  progressing. 

 

Histopathological studies on the gastric mucosa revealed 

that indomethacin administration induced a mucosal 

ulceration, associated with significant increase in lipid 

peroxidation. This was manifested as lamina epithelial 

necrosis, blood vessels congestion, and leukocytic 

infiltration. This effect on mucosal oxidative stress and 

histological derangement was in accordance with the 

reports of Valcheva-Kuzmanovaet al.
[71]

 and El-Moselhy 

et al.
[72]

 

 

Furthermore, the development of the gastric mucosal 

lesions induced by indomethacin may also be mediated 

through generation of oxygen free radicals.
[73]

 Cellular 

infiltration was observed in the connective tissue corium 

of the basal part of the fundic mucosa in the 

indomethacin-treated group. This may be attributed to 

the neutrophil-endothelial cellinter actions as a cause of 

gastric injury in this group. Also in the previous group, 

the fundic glands were dilated. This glandular dilatation 

might be an indication of hyper secretion, which might 

be related to inhibition of prostaglandin E2, a potent anti-

secretory agent.
[74]

 

 

The present study revealed that, oral administration of 

indomethacin (40mg/kg b.wt.)induced gastric ulcer in 

rats; the mean length of gastric ulcer in control +ve 

group  2 was higher compared with in control –ve group 

1. Oral administration of RCP extract at a dose of 8ml/kg 

b.wt., caused high decrease in the length of gastric ulcer. 

These results were in agreement with Kang et al.,
[75]

 who 

reported that chilli (Capsicum frutescens) may be 

expected to accelerate gastro-intestinal transit and hence 

to inhibit colonic carcinogenesis, while its active 

ingredient capsaicin protects against experimental gastric 

mucosal injury. Also, Yeoh et al.,
[59]

 found that 

capsaicin, the pungent ingredient of chilli, has a gastro-

protective effect against experimental gastric mucosal 

injury in animals. Such an effect has not, however, been 

documented in humans to date, demonstrating a gastro-

protective effect of chilli in humans subjects. In this 

respect, Shobana and Naidu
[76]

 reported that pepper has 

anti-oxidative activity, this can be applied for stomach 

preservation against ulcer and spices when included 

pepper in addition to impart flavor to the food, they 

possessed potential health benefits. Credence for this 

speech, Bombiket al.,
[77]

 concluded that the extracts of 

some herbs including chamomile increased the 

concentration of zinc, copper and iron in blood serum 

which was helpful for the flowing of blood to the 

stomach mucosa causing treatment of the pain; according 
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to this action, these herbs were useful for healing of 

gastric ulcer. It has been shown that drugs such as 

indomethacin damage gastric mucosa by decreasing 

blood flow. It is known that hemorrhage, erosion and 

ulcers develop as a result of the decrease in mucosal 

blood flow. The best known vascular reaction in 

response to mucosal damage is hyperemia against irritant 

substances.
[7]

 

 

Generally, the protection offered by the fresh juices of 

red Pepper and garlic bulb against indomethacin-induced 

gastric ulceration may be linked to their beneficial 

medicinal attributes occasioned by phytometabolite 

constituents. These include ability to scavenge free 

radicals and regulate mucosal membrane permeability 

thereby countering the effect of indomethacin on gastric 

acid secretion. This is in agreement with the submissions 

of Yun et al.
[25]

 and Abdul Jawad et al.,
[26] 

where 

gastroprotective potentials of test plant juices against 

NSAIDs-ulcerated rats were associated with their 

capsaicin and organosulfur compounds and other various 

bioactive principles. Since ranitidine is a proton pump 

inhibitor, then the effect produced by the two juices 

might have perhaps mimic its mechanism of action by 

modulating cells in the mucosal lining of the stomach 

against excess acid secretion.
[22,74]

 

 

CONCLUSION 
Conclusion, overall, the attenuation of gastric affronts of 

indomethacin by administration of fresh juices of red 

Pepper and garlic bulb regimen is indicative of their 

excellent gastroprotective and antioxidative potentials in 

rats. Efforts are ongoing to investigate the exact 

antiulcerogenic principles in these test plants and also 

harness their possible synergistic efficacy against gastric 

ulcer. 
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