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Abstract 
The present study was carried out elucidate the effect of aqueous extracts of red chillis pepper (Capsicum 
frutescence) at three doses on the length of gastric ulcer induced by aspirin in rats. Thirty adult male albino rats 
(Sprague Dawley Strain) weight 175±5g were used and divided into 5 groups, each of 6 rats. The first group was 
used as a control negative (-ve) and fed on the basal ration only, other groups had given aspirin orally (200 
mg/kg B.Wt.), one of these groups left as control +ve (ulcerated rats) and other groups administrated with 
aqueous extract of red chillis pepper (RCP) at doses of 250, 500 and 750 mg/kg B.Wt. for seven days. The length 
of gastric ulcer, volume of gastric juice, pH value and histopathological changes of gastric were examined. The 
results revealed that oral administration of RCP extract at 250, 500 and 750mg/kg B.Wt. reduced the length of 
gastric ulcer. On the other hand, all extracts increased pH value of gastric juice compared to control (-ve) group, 
meanwhile the volume of gastric juice decreased by plant extracts specially for rats feed on RCP at dose 750 
mg\Kg B.Wt. Oral administration of water plant extracts decreased histopathological changes in the stomach 
layers and mucosa. The present study suggests that, Capsicum frutescence could be used for healing acute gastric 
ulcer disease and implemented for gastric ulcer patients.  
Key words: aqueous extracts, Capsicum frutecens, aspirin ulcer, stomach, histopathological changes, pH value 
and gastric juice.       
 
1. Introduction 
Chillis pepper is perhaps the world’s most widely consumed spice (Rozin et al., 1980) and spicy/hot is 
reported to be among the most appealing flavors in the United States (Sloan, 2010). Peptic ulcer disease 
(PUD), encompassing gastric and duodenal ulcers is the most prevalent gastrointestinal disorder. The 
pathophysiology of PUD involves an imbalance between offensive factors like acid, pepsin and defensive 
factors like nitric oxide and growth factors. The clinical evaluation of antiulcer drugs showed tolerance, 
incidence of relapses and side-effects that make their efficacy arguable. An indigenous drug like Musa 
sapientum possessing fewer side-effects is the major thrust area of present day research, aiming at a better 
and safer approach for the management of PUD (Prabha et al., 2011).  
Capsicum contains approximately 1.5% of the irritant oleoresin. Indirect evidence suggests that hot spices 
may interact with epithelial cells of the gastrointestinal tract to modulate their transport properties (Erika et 
al., 1998). The major component of the oil is capsaicin (0.02%), a very pungent phenolic chemical. Along 
with several closely related compounds, it is responsible for the pungency of the fruit. The structure of 
capsaicin (8-methyl-N-vanillyl-6-nonenamide) is similar to that of eugenol, the active principle in oil of 
cloves, which can also induce long-lasting local analgesia (Gonzalez, 1998). Hot spices are used widely 
due to their taste and digestive properties associated with their pungent principles. These are predominantly 
piperine (6%) in black pepper (Piper nigrum) and capsaicinoidic compounds in paprika (Capsicum anuum: 
0.01–0.22%), chillis  or cayenne pepper (C. frutescence: 0.3– 1%). (Ganesh Bhat & Chandrasekhara, 1987). 
The pungency appears to be related to the presence of a 4-hydroxy-3-methoxyphenyl substituent (Alevizos 
et al., 2007). It has been noted that the more tropical the climate in which the plant originates, the more 
pungent the fruit; however, extremely pungent peppers can be grown in any climate (Tyler et al., 1981). 
Red pepper is a more variable component of diets in the United States (e.g., daily consumption of peppers 
of any kind = 10.5% (Smiciklas-Wright, et al., 2002) and mean preference in our study population = ~ 1 
g/meal). It is well established that there are individual differences in the sensitivity to the burn of spicy 
foods and to the affective interpretation of that sensation (e.g., regular spicy food users rate capsaicin’s burn 
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as less intense and more pleasant than non-users) (Lawless et al., 1985 and Yoshioka et al., 2001). Pepper, 
Capsicum spp., is a worldwide crop valued for heat, nutrition, and rich pigment content. Carotenoids, the 
largest group of plant pigments, function as antioxidants and as vitamin A precursors. The most abundant 
carotenoids in ripe pepper fruits are β-carotene, capsanthin, and capsorubin (Ivette et al., 2010). Capsicum 
species uniquely have capsanthin-capsorubin synthase (CCS) that synthesizes two red pigments, capsanthin 
and capsorubin (Davies et al., 1970 and Thorup et al., 2000). 
Previous studies suggest consumption of red pepper (RP) promotes negative energy balance (Mary-Jon and 
Richard, 2011). Animal studies suggest capsaicin exerts varying effects on gastric motility and is protectant 
against mucosal lesions induced by aspirin, ethanol, or hydrochloric acid (Ericson et al., 2009 and 
Rodriguez-Stanley et al., 2000). Clinical trials have had varying results, possibly because of the design of 
the studies. One study found no difference in the healing rate of duodenal ulcers among patients who 
ingested 3 g of Capsicum daily compared with untreated controls (Kumar et al., 1984). Red chillis  ingested 
daily over 3 weeks resulted in an increased secretion of gastric, while a chillis -rich diet lowered gastric 
secretion.  
On the other hand, other scientists found that some spices especially red chillis pepper and black pepper 
have a good medicinal effect on healing ulcers. They found that red chillis pepper involves functional 
substances called capsaicin which has a gastro-protective effect against experimental gastric mucosal injury 
in animals (Yeoh et al., 1995 and Cruz et al., 1999). Also, they found that black pepper contains functional 
substance called piperine which has anti-inflammatory activity against ulcers (Mujumdar et al.,1990; 
Ononiwu et al., 2002 and Reddy et al., 2004). On the contrary, Alasdair et al., (1981) 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 and black pepper incriminated in the increase of acid secretion (Vasudevan et al., 2000 and 
Ononiwu et al., 2002). 
For as much as this clash, this study carried out to elucidate the anti-ulcerogenic activity using aqueous 
extracts of red chillis pepper, as investigated on rats. 
 
2. Materials and Methods 
2.1-Materials and rats 
a- Aspirin: Aspegic (Mmiriya Pharmaceutical Industries, Cairo) injection was prepared by dissolving one 

vial in 25ml distilled water to obtain solution. A volume of 1ml of this solution was orally given (at the 
level 200mg/kg body weight) for one day to induce acute gastric ulcer in male albino rats.  

b- Plants: Red chillis pepper (Capsicum frutescence), family solanaceae, this plant was purchased from 
local market of KSA. 

c- Diet: The rats were fed on ration (a basal diet devoid from starch) composed of wheat bran, soya bean 
powder 44%, fish meal, molasses, fibers 3.3%, sodium chloride, calcium carbonate, calcium phosphate, 
methionine and ash (net protein 22% and fats 4.7%). The diet was fed and water was provided ad 
libitum for the experimental period.  

d- Rats: thirty adult male albino rats (175±5g B.Wt., each) of Sprague Dawley Strain were obtained from 
animal house of the faculty of medicine, Um Al Qura University. 

 2.2-Methods 
a- Preparation of aqueous extracts: The clean RCP (Capsicum frutescence), was ground using porcelain 

grinder to pass through sieve-mesh pores of 1mm diameter. The extract of red chillis was prepared by 
mixing 1gm powdered leaves with 100 ml distilled water. The mixture was boiled for 10 minutes and left 
to cool for 15 minutes. The aqueous extract was filtered using filter paper to remove the particulate 
matter (0.2mm) then the filtrate was freely dried (Lyophilized) and reconstituted in 1.5 ml of distilled 
water (100 mg/kg body weight). 

b- Grouping design and feeding of rats: The experiment was performed in animal house of the faculty of 
medicine, Um Al Qura University. Rats were housed in wire cages in a room maintained at 25+2оC and 
kept under normal healthy conditions for two weeks. All rats were fed for one week on basal diet before 
starting the experiment for acclimatization. After one week period, rats were divided into two main 
groups. The first group (n= 6rats) was fed on the basal diet only as a control negative (healthy rats). 
Group 1: Control negative -ve group was fed on ration (non treated rats). 
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All rats in the second main group (n= 24 rats) were given orally aspirin at a dose of 200mg/kg B.Wt., for 
induction of acute gastric ulcer according to Agrawal et al., (2000). Rats with (aspirin-induced gastric 
ulcer) were disported into four groups (n= 6rats for each group) as the following: 
Group 2: Control positive +ve group fed on basal ration +Aspirin (Asp) 200mg/kg B.Wt.  
Group 3: positive rats fed on basal ration + oral RCP extract at doses of 250 mg/kg B.Wt. 
Group 4: positive rats fed on basal ration + oral RCP extract at doses of 500 mg/kg B.Wt.  
Group 5: positive rats fed on basal ration + oral RCP extract at doses of 750 mg/kg B.Wt.  
The rats remained without food for one day prior to ether anesthesia (except for water) to avoid mixing of 
food with gastric secretions  

c- Measurement the length of gastric ulcer: At the last day of experimental period, all rats were fasted for 
12-14hrs and only allowed for drinking water. In the morning of the next day, all rats were sacrificed, and 
their stomachs were tied around both openings (cardiac & pyloric sphincters) and injected by distilled 
water (3ml). The gastric juice was then collected in sterilized tube. The stomachs were opened 
longitudinally, washed with saline and examined under dissecting microscope for ulcer. The length of 
gastric ulcer was measured and expressed as mean+SE for each group. The curative ratio was then 
calculated for each treated group according to the method described by Akhtar and Ahmad (1995) using 
the following equation: Curative ratio (CR) = (LC - LT / LC) x 100. 
LC = length of ulcer in control positive group. 
LT = length of ulcer in treated group 

d- Measurement the volume of gastric juice: Gastric juice was collected according to the methods of Niida 
et al,. 1991 (abdomen was incised and both the stomach and duodenum was exposed and a fistula made 
by a poly ethane tube inserted into the stomach from a small incision made in the duodenum and held in 
place by a ligature around pylorus also esophagus was clamped to prevent reflux and loss of the gastric 
mucosa) in tubes and centrifuged at 500 R.P.M., for 5minutes. The volume of gastric juice was measured 
by  graduated cylinder and expressed as ml.  

e- Histopathological method: Specimens from stomachs were collected from rats of all experimental groups 
at the end of the experimental period, fixed in 10% neutral buffered formalin (pH=7.0), dehydrated in 
ethyl alcohol, then cleared in xylol and embedded in paraffin; 4-6 microns thickness sections prepared 
and stained with heamtoxylin and eosin for examining both for and glandular parts of the stomach 
(Bancroft and Gamble, 2008). 

f- Statistical packaging spreadsheet software (SPSS, 2008) Ver. 16.0 was used for statistical analysis. 
Mean±SE (range) and An paired-sample t-test was used to compare the parameters between controls 
positive group and other rats groups. The results were reported as mean (95%). P<0.05 was considered 
significant. 

 
3. Results 
The present study was carried out elucidate the effect of feeding the extracts of aqueous  plants: RCP (Capsicum 
frutescence) at three doses on the length of  gastric  ulcer  induced by aspirin in rats. The tested parameters, in 
this study were the length  of gastric ulcer, volume, PH of  gastric juice and histopathological examination of 
glandular parts of stomachs. 
3.1-Effect of aqueous extract of RCP on the length of gastric ulcer in rats: 
The obtained results showed that a single oral administration of aspirin (200 mg\Kg) to rats induced gastric 
ulceration. The mean length of gastric ulcer in control (+ve) group was  7.48 0.196 (mm) compared to zero in 
normal of the control (–ve) group, as dedicated in table 1. Oral administration of RCP extract at 250 mg\Kg 
B.Wt for 7 days after aspirin caused a significant decrease in the aspirin induced gastric ulcer. Rats orally given 
the water extra of RCP at doses of 500 and 750 mg\ Kg B.Wt for 7 days after aspirin significantly decrease the 
length gastric ulcer, as shown in table 1. The curative ratio from aspirin induced gastric ulcer in rats following 
administration of RCP at three tested doses were 63.9%, 75.66% and 83.28%  respectively. The highest curative 
ratio for gastric ulcer was obtained by a dose of 750 mg\ Kg B.Wt of RCP (table1). 
3.2-Effect of aqueous extract of RCP on the volume of gastric juice of rats 
As shown in table (2) the volume of gastric juice obtained from rats given aspirin (control  +ve group) at doses 
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(200 mg\Kg) was 0.73 0.044 ml compared to 0.202 0.009 ml in the control (–ve) group. Oral administration of 
water extracts of RCP at three tested doses for 7 days after aspirin significantly decrease the volume of gastric 
juice, compared to control (+ve ) group.  From the result shown in table (2), it could be noticed that RCP extract 
reduced of volume gastric juice secretion. The results indicated that oral administration of RCP at single doses 
750 mg\Kg daily reduced the content to normal content of control (–ve) group. However, the acid content of the 
stomach was significantly increased by oral of RCP at a single doses 250 mg\Kg.   
3.3-Effect of aqueous extract of RCP at three doses on the PH of gastric juice of rats 
The Effect of aqueous extract on the PH of gastric juice  listed in table(3). It's clear from table 3 that, a single 
oral administration of aspirin at 200mg\Kg to rats (control +ve group) caused a significantly increased for PH of 
gastric juice, compared  to control (–ve) group. Rats orally given a single dose of aspirin followed by oral 
administration of RCP extract at two tested   doses 500 and 750 mg\Kg for 7 days caused a significant increased 
of the PH of  gastric juice, compared to control (+ve) group. There was non-significant differences in the PH of 
gastric juice for tested doses 250 mg\Kg of RCP extract compared with control (+ve) group. The highest 
increased in the PH of gastric juice was obtained by oral administration of 750 mg\Kg extract (table 3). 
3.4-Histopathological examination of for and glandular parts of rats stomachs 
Oral administration of a single dose (200 mg\Kg) of aspirin to rats caused, edema in lamina propria with 
mononuclear cells infiltration of the stomach (figure 3&4) compared to the normal histological structure in the  
control-ve  group as illustrated in figure (1&2). 
Stomach of rat rats treated with RCP extract at 250 mg\ Kg for 7 days following as aspirin administration 
showing slightly decreased the cell reaction in lamina propria glandular stomachs shown in figure (5&6) 
compared to control +ve group figure (3&4). Stomach of rat received RCP extract at 500 mg\Kg for 7 days 
following as aspirin administration showing normal histological structure in gastric glands lamina propria figure 
(7) but normal histological structure and edema in lamina propria shown in figure (8) compared to control +ve. 
The high dose of RCP extract (750 mg\Kg) for 7 days following as aspirin administration showing normal 
histological structure in gastric glands shown in figure (9&10) compared to control +ve  group figure (3&4). As 
for figure (9&10), it could be noticed that the effect RCP extract on histopathological changes could be obtained. 
 
4.Discussion 
The results indicated that oral administration of  Capsicum frutescence  at single doses 750 mg\Kg daily reduced 
the content to normal  content of control   (–ve) and (+ve)  group. 
These results were in agreement with other studies, capsaicin decreased gastric liquid emptying, 18 and low-dose 
capsaicin was suggested to stimulate the swallowing reflex (Ebihara, et al., 1993). Yeoh et al., (1995) 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. 
Capsaicin is found to have gastroprotective effect against experimental gastric injury when given intragastrically. 
Previous epidemiological and clinical data suggested that chillis 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 (Holzer & Sametz, 1986).   
However, -sensitive afferent neurons have been to participate in gastric mucosal protection against ulcerogenic 
factors (Ito et al., 2004). 
Stimulation of afferent neurons by intragastric capsaicin was therefore suggested to offer protection of the 
experimental animals against ethanol-induced gastric mucosa damage (Ito et al., 2004). 
Ericson et al., (2009) repeated exposure of the esophageal mucosa to red chillis  pepper sauce initially increased 
heartburn, but subsequently exerted an analgesic effect, Bortolotti et al., (2002-a) and 2.5 g of red pepper daily 
over 5 weeks resulted in a decrease in the intensity of dyspepsia after 3 weeks. A mechanism of initial 
sensitization, followed by desensitization of gastric nociceptive C-fibers, has been suggested Bortolotti, et al.,  
(2002-b). A clinical trial evaluated the safety of 6 mg/day of capsaicinoids over 12 weeks for weight loss (Snitker 
et al., 2009), while another used 30 g/day of fresh chillis  containing approximately 55% cayenne chillis  for 4 
weeks (Ahuja and  Ball, 2006); weight loss was not achieved in either trial. Loss of abdominal fat was achieved 
in the 12-week trial (Snitker et al., 2009). A further clinical trial resulted in increased symptoms of pain and 
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burning, but not pruritus, in patients with acute anal fissures consuming 3 g/day of dried chillis  powder over 2 
weeks (Gupta, 2008). Although capsaicin has shown inhibitory action on Helicobacter pylori in vitro, an in vivo 
study does not support this action (Graham et al., 1999). The validity of the study has been questioned because 
of the small number of subjects and the short study duration (Mahady, and Pendland, 2000) and Calvet et al., 
2000). Capsicum has been used for weight reduction, although clinical evidence is insufficient to support this use 
(Alevizos et al., 2007 and Kang et al., 2007). 
A study of the effects of red chillis consumption following hemorrhoidectomy concluded that in the 
postoperative period, the increased extent and duration of typical postoperative symptoms (pain anal burning and 
bleeding) warranted chillis consumption as a contraindication (Gupta, 2007). However, a single-dose 
randomized clnical trial found no effect on hemorrhoidal symptoms (Altomare et al., 2006).  
Capsaicin (8-methyl-N-vanillyl-6-nonenamide), the pungent component of the various species of Capsicum  (red 
pepper), can impair selectively the activity of nociceptive C-type fibers carrying pain sensations to the central 
nervous system (Lynn, 1990 and Mayer & Gebhart, 1994). The analgesic properties of capsaicin have been 
known for more than a century, and a rich harvest of studies have demonstrated that the topical application of 
capsaicin is able to relieve post-herpetic neuralgia of the skin and oral cavity, trigeminal neuralgia and cluster 
headache (Watson, et al., 1993 and Sicuteri, et al., 1989), as well as painful diabetic neuropathy and vesical 
neuropathic pain (C.S.G. 1991 and Barbanti, et al., 1993). In addition, recent experiments have demonstrated that 
repeated exposures of the oesophageal mucosa to capsaicin containing red pepper sauce ingested by patients 
suffering from heartburn produces an analgesic effect after an initial phase of symptom worsening, suggesting 
the induction of sensitization followed by desensitization of the oesophageal mucosa by capsaicin (Rodriguez-
Stanley, et al., 2000). 
Capsaicin (8-methyl-N-vanillyl-6-noneamide,) is the major pungent ingredient in red pepper. Recently, capsaicin 
was shown to induce apoptosis in several tumor cells. For example, capsaicin induced apoptosis through Bcl-2 
down-regulation and caspase-3 activation in hepatocarcinoma cells (Jung  et al., 2001), and through increased 
intracellular reactive oxygen species (ROS) and calcium levels in glioblastoma cells (Lee et al., 2000). In 
addition, capsaicin induced apoptosis in pancreatic cancer cells via ROS generation and persistent disruption of 
mitochondrial membrane potential (Zhang, et al., 2008). Due to the antiapoptotic function of Protein kinase CKII, 
we chose to examine whether capsaicin would inhibit CKII activity. Unexpectedly, capsaicin actually stimulated 
the catalytic activity of CKII holoenzyme, but not CKIIα, suggesting that CKIIβ is necessary for this activation. 
In addition, capsaicin enhanced the autophosphorylation of CKIIα and CKIIβ. To our knowledge, this is the first 
paper reporting a non-basic CKII activator. 
 
5.Conclusion 
Oral administration of aqueous extracts of red chillis pepper decreased histopathological changes in the stomach 
layers and mucosa as well as inhibited gastric acid secretion and ameliorate ulcers. Patients with ulcers can use 
red chillis pepper for healing the disease, which might be used as a medicinal herbs or add to food with the same 
percentage. The RCP extract had been experimented for rats can also be used for patients with ulcer in hospitals 
and evaluate their nutritional status 
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Table (1): Effect of aqueous extract of RCP (Capsium frutescens) at three doses on the length of  gastric 
ulcer in rats. 
 

Groups  Aspirin, diet and extracts Doses 
(mg/kg 
B.Wt.)  

Gastric ulcer length 
(mm.) 

CR (%) 

Mean±SE 
Control –ve 1 - - 0.00 0.00*** - 

Control +ve 2 Aspirin (Asp.) 200 7.48 0.196 - 

 3 (Asp.) + RCP 250 2.7 0.187*** 63. 9 

4 (Asp.) + RCP 500 1.82 0.051*** 75.66 

5 (Asp.) + RCP 750 1.25 0.043*** 83.28 

CR: Curative Ratio                                                                           *Differences are significant at 5% compared 
with +ve. 
**Differences are significant at 1% compared with +ve.             ***Differences are significant at 0.1% compared 
with +ve. 
 
Table (2): Effect of aqueous extract of RCP (Capsium frutescens) at three doses on the volume of gastric 
juice collected from stomachs of rats. 
 

Groups Aspirin, diet and extracts Doses 
(mg/kg 
B.Wt.) 

Volume of 
gastric juice 

(mL.) 

DR (%) 

Mean±SE 
Control –ve 1 - - 0.20 0.009*** - 
Control +ve 2 Aspirin (Asp.) 200 0.73 0.044 - 

 3 (Asp.) + RCP 250 0.38 0.014** 47.945 
4 (Asp.) + RCP 500 0.28 0.025*** 61.64 
5 (Asp.) + RCP 750 0.22 .01633*** 69.86 

DR: Decrease Ratio                                                                         *Differences are significant at 5% compared 
with +ve. 
**Differences are significant at 1% compared with +ve.        ***Differences are significant at 0.1% compared 
with +ve. 
 
Table (3): Effect of aqueous extract of RCP (Capsium frutescens) at three doses on the PH of gastric juice 
collected from stomachs of rats. 
 

Groups Aspirin, diet and extracts Doses 
(mg/kg 
B.Wt.) 

PH of gastric juice IR (%) 

Mean±SE 
Control –ve 1 - - 4.48 0.151** - 

Control +ve 2 Aspirin (Asp.) 200     2.85 0.195  - 

 3 (Asp.) + RCP 250 3.52 0.152NS 23.5 

4 (Asp.) + RCP 500 3.83 0.138** 34.38 

5 (Asp.) + RCP 750 4.08 0.101** 43.15 

IR: Increase Ratio                                                                            *Differences are significant at 5% compared 
with +ve. 
**Differences are significant at 1% compared with +ve.          ***Differences are significant at 0.1% compared 
with +ve. 
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Figure 1. Stomach of rat form group 1 (control-ve) 
showing the normal histological structure. (H & E 
x200). 

Figure 2. Stomach of rat form group 1 (control -ve) 
showing the normal histological structure.  (H &  E 
x200) 
 

  
Figure 3. Stomach of rat from group 2 (control +ve) 
showing mononuclear cells infiltration. (H and E x 
200). 

Figure 4. Stomach of rat from group 2 (control +ve) 
showing destruction of gastric glands, edema in lamina 
propria as well as mononuclear cells infiltration. (H & 
E x 200). 

 

  
Figure 5. Stomach of rat form group 3 (Asp.) + RCP 
250 showing the abnormal histological structure in 
gastric glands.(H and E x200) 

Figure 6. Stomach of rat form group 3 (Asp.) + RCP 
250 showing the abnormal histological structure in 
gastric glands.(H and E x200) 
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Figure 7. Stomach of rat form group 4 (Asp.) + RCP 
500 showing the normal histological structure in 
gastric glands. (H and E x200) 

Figure 8. Stomach of rat form group 4 (Asp.) + RCP 
500 showing the normal histological structure and 
edema in lamina propria. (H& E x200) 

 

  
Figure 9. Stomach of rat form group 5 (Asp.) + RCP 
750 showing the normal histological structure in 
gastric glands. (H & E x200) 

Figure 10. Stomach of rat form group 5 (Asp.) + RCP 
750 showing the normal histological structure. (H &E 
x200) 
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