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Gastro protective effects of aqueous Carica papaya seed extract on ethanol induced gastric ulcer were 
investigated in male rats. Thirty two (32) male rats weighing between 180 and 250 g were randomly 
divided into four groups. Group 1 served as the negative control (distilled water), groups 2 and 3 
received 50mg/kg and 100mg/kg Carica papaya seed extract respectively, while group 4 received 
200mg/kg cimetidine (positive control). Two weeks after the oral administration, gastric ulcer was 
induced in all rats with ethanol (1 ml of 80% orally). Gastric juice volume, gastric acidity, ulcer index 
and percentage ulcer inhibition were determined. The results showed that the extract protected the 
gastric mucosa against ethanol effect. C. papaya extract significantly reduced the gastric juice volume 
and gastric acidity (p<0.05) in dose dependent manner when compared with the control. The percentage 
ulcer inhibition was significantly high (p<0.05) in rats treated with the extract when compared with the 
control and the effect is similar to that of rats treated with cimetidine. This study shows that C. papaya 
seed extract may possess gastro protective effects against ethanol induced gastric ulcer in male rats. 
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INTRODUCTION 
 
Carica papaya Linn (family: Caricaceae) is a tropical and 
herbaceous succulent plants that posses self supporting 
stems (Dick, 2003), which grows in all tropical countries 
and many sub-tropical regions of the world, and it is 
largely used in tropical folk medicines (Jaime et al., 
2007). The ripe fruit is edible and unripe (which is a rich 
source of vitamin A) can be eaten cooked (Lohiya et al., 
2002). It contains bioactive compounds, namely, papain, 
chymopapain, alkaloids, flavonoids, benzylisothiocyanate 
and phenolic (Anaga and Onehi, 2010; Jaime et al., 
2007). C. papaya fruits consist mostly of water and 
carbohydrate, low in calories and rich in natural vitamins 
and minerals, particularly vitamins A and C, ascorbic acid 
and potassium (Jaime et al., 2007). 

The plant has different traditional medicinal values. It is 
used in treating malarial fever, diabetes mellitus, bacterial 
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infections and as a de-wormer agent (Lohiya and Goya, 
1992; Kinyuy, 1993; Chinoy et al., 1985). It also improves 
digestion. Its fresh leaves are also efficacious in the 
treatment of gonorrhea, syphilis and amoebic dysentery 
(Gill, 1992). The seed is used for intestinal worms when 
chewed (Ayoola and Adeyeye, 2010). 

Scientific evidences have shown that C. papaya has 
the following activities: anti-diabetes (Gbolade, 2009; 
Robert et al., 2008), diuretic (Spripanidkulchai, 2001), 
antihyperlipidemic (Banerjee et al., 2006), antihelminthic, 
anti-amoebic (Okeniyi et al., 2007), contraceptive in mice 
rats (Verma et al., 2006; Lohiya et al., 2006; Chinoy et 
al., 1985), hypoglycemic (Adeneye and Olagunju, 2009), 
nephroprotective (Olagunju et al., 2009), bactericidal 
(Emeruwa, 1982) wound and burn healing (Nayak et al., 
2007; Hewitt et al., 2000), anti-oxidant (Majdi and 
Luciana, 2010), anti-nociceptive, anti-inflammatory 
(Anaga and Onehi, 2010) and anti-ulcer (Ezike et al., 
2009; Indran et al., 2008). Chymopapain and papain 
which are among the plant constituents are being useful 
for    digestive     disorders    and    disturbances   of    the 



 
 
 
 
gastrointestinal tract (Huet et al., 2006). There is no 
scientific report on the anti-ulcer activity of aqueous 
extract of C. papaya seed extract. 

This study aimed at investigating the gastric acid 
secretion and gastro-protective activity of aqueous 
extract of C. papaya seeds on male rats with ethanol 
induced acute gastric damage. 
 
 
MATERIALS AND METHODS 

 
The unripe fruits of C. papaya were bought from Elele market, 

Rivers state, Nigeria. They were cut open and the seeds were 
collected, dried on top of laboratory bench and pulverized into 
coarse powder using a hammer mill. About 200 g of the coarse 
powder was soaked in 1.0 L of distilled water with intermittent 
shaking for 48 h. The extract was filtered and the filtrate was 
evaporated to dryness using rotary evaporator. The yield was 
calculated to be 5.61 w/w dry matters and the extract was stored in 
a refrigerator at 4°C. 

Thirty two albino Wistar male rats weighing between 180 and 
250 g were procured from the Laboratory Animal Unit of the Faculty 
of Veterinary Medicine, University of Nigeria, Nsukka. The rats were 
housed in wire mesh cages under standard laboratory conditions 
(temperature 25 to 29°C, 12 h light and 12 h darkness cycles) with 
standard feeds and had free access to tap water ad libitum. They 
were maintained in accordance with the recommendation in the 
Guidelines for the Care and Use of Laboratory Animals (DHHS, NIH 
Publication No. 85-23, 1985). They were allowed to acclimatize for 
2 weeks before the start of the experiments. 
 
 
Experimental procedure 
 
Thirty-two male rats were divided into four (4) groups, each group 
consisting of eight animals. Group 1 received distilled water 
(negative control), group 2 received 50 mg/kg of C. papaya seed 
extract, group 3 rats were given 100 mg/kg of C. papaya seed 

extract and the group 4 received 200 mg/kg of cimetidine (positive 
control). The dose of C. papaya extract used in this study has been 
reported by Adeneye and Olagunju, (2009) and Verma et al. (2006). 
The treatment in all the groups was single dose for fourteen 
consecutive days through gavages. 
 
 
Ethanol-induced gastric ulcer  

 
After two weeks of treatment, all the rats were fasted for 24 h with 
free access to water. Gastric ulcer was induced with 1 ml of 80% 
ethanol which was administered orally to each animal after 24 h 
fasting (Hawk and Ostor, 1995).  

 
 
Determination of gastric secretion and ulcer index 

 

This assay was performed as earlier described by Gehan et al. 
(2009). Four (4) hours after the induction of gastric ulcer, the rats 
were killed by cervical dislocation, the abdomen was opened to 
remove the stomach and gastric content was collected to determine 
the gastric juice volume (ml/4 h). Five milliliters (5 ml) of distilled 
water was added to the gastric juice and the resultant solution was 
centrifuged at 3,000 rpm for 10 min. Gastric acidity in meq/l was 
determined in the supernatant volume by titration to pH 7 with 

0.0025 N of sodium hydroxide. 
After removal of gastric content from the stomach, the stomach 

was pinned onto a soft board.  Scoring  of  ulcer  was  done  by  the 
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Following method: 1 = erosions 1 mm or less, 2 = 1 to 2 mm, 3 = >2 
mm. The overall score was divided by a factor of 10 which was 
designated as the ulcer index (Main and Whittle, 1975). The 
percentage of ulcer inhibition was calculated as follows: 
 
                                   (Mean ulcer index of control - Mean ulcer index of test) x 100 
Ulcer inhibition (%) =                             
                                              Mean ulcer index of control   
 
 
Statistical analysis 
 
The results of this study were expressed as mean and standard 

error of mean (mean ± SEM). Statistical significant between the 
groups was assessed by one way analysis of variance (ANOVA) 
followed by least significant difference (LSD) test with the level of 
significant, p< 0.01 and p< 0.05 using SPSS 16. 

 
 
RESULTS 
 
Figure 1 shows the effect of C. papaya seed extract on 
gastric acidity in male rats with ethanol induced gastric 
ulcer, the gastric acidity was significantly reduced in rats 
treated with 100 mg/kg of the extract (0.43 ± 0.018 meq/l) 
when compared with the control (0.61 ± 0.01 meq/l), also 
there was significant different between the control and 
the rats treated with 50 mg/kg of the extract (0.50 ± 0.014 
meq/l). The gastric acidity in the rats treated with 200 
mg/kg of cimetidine was significantly reduced when 
compared with the control. 

The gastric juice volume in ml/4 h reduced from 3.08 ± 
0.037 in control rats to 2.82 ± 0.017, 2.42 ± 0.013 and 
1.94 ± 0.022 in 50 mg/kg of extract, 100 mg/kg of extract 
and 200 mg/kg of cimetidine, respectively. The reduction 
in gastric juice observed in rats treated with the extract 
and cimetidine were significant (p<0.05) when compared 
with the control group (Table 1).   

As shown in Table 1, the ulcer index significantly 
decreased in groups treated with the extract (p<0.05) 
when compared with the control. The percentage ulcer 
inhibition was 44.9 and 63.9% in rats treated with            
50 mg/kg and 100 mg/kg of the extract respectively while 
cimetidine treated rats have higher percentage inhibition 
of 75.0% (Table 1). Both ulcer index and percentage 
ulcer inhibition effect in the rats treated with the extract 
were dose dependent. 
 
 
DISCUSSION 
 
The antiulcer activity of the C. papaya seed extract was 
studied using ethanol ulcer model. This model is one of 
the common causes of gastric ulcer in human. Ethanol 
induced gastric injury is associated with significant 
production of oxygen free radicals leading to increased 
lipid peroxidation, which causes damage to cell and cell 
membrane (Allison et al., 1992). The C. papaya seed 
extract has significantly protected the gastric mucosa 
against   ethanol   challenge   as   shown    by   significant  
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Figure 1. Effect of C. papaya seed extract on gastric acidity in meq/l in male rats’ ethanol induced 
gastric ulcer. Each bar is expressed as mean ± SEM (n = 8). One way ANOVA and LSD revealed 
significant differences between the control and the treated groups with extract; **p<0.01, *p<0.05  

 
 
 

Table 1. Effect of C. papaya seed extract on gastric juice volume, gastric ulcer index and percentage ulcer inhibition in male 
rats with ethanol induced gastric ulcer. 
 

Group Gastric juice volume (ml/4 h) Ulcer index (mm) Ulcer inhibition (%) 

Control 3.08 ± 0.037 5.48 ± 0.32 - 

50 mg/kg of extract 2.82 ± 0.017* 3.02 ± 0.12* 44.9%* 

100 mg/kg of extract 2.42 ± 0.013* 1.98 ± 0.20** 63.9%** 

200 mg/kg of cimetidine 1.94 ± 0.022** 1.37 ± 0.31** 75.0%** 
 

Values are expressed as mean ± SEM of 8 rats per group. One way ANOVA and LSD revealed significant differences between the 
control and the treated groups with extract; **p<0.01, *p<0.05.   

 

 
 

reduction in gastric juice volume, gastric acidity, ulcer 
index and percentage ulcer inhibition as compared to 
control group suggesting its potent gastro-protective 
effect on ethanol induced gastric ulcer in rats. 

The observed effect of the extract is dose dependent, 
the high dose of the extract significantly produced more 
potent effect in reducing gastric secretion and protecting 
the gastric mucosa from noxious effect of ethanol, 
although the effect observed in rats treated with the 
extract were low as compared to that of cimetidine which 
is a well known drug for the treatment of gastric ulcer, 
there is tendency that further increase in the extract dose 
might produce the same effect as that of cimetidine. The 
mechanism of action of the extract in reducing gastric 
secretion may probably involve histaminic H2 receptor 
since it produced effect that is similar to cimetidine, the 
H2 antagonist. Also, is possible that the extract induced 
both mucous and HCO3

- 
secretion to protect the stomach 

lining  against  alcohol  assault  apart  from  directly 

neutralizing the stomach acidity. Cimetidine is also known 
to act via the same mechanism (Indran, 2008).  

Another possible reason for the action of this extract 
may be as a result of its antioxidant properties, although 
antioxidant assay was not investigated in this study, but 
some studies have revealed the antioxidant properties of 
the extract (Majdi and Luciana, 2010; Indrian et al., 
2008). It is possible that the extract was able to reduce 
the noxious effect of ethanol by preventing the pro-
oxidant effect of ethanol from damaging the gastric 
mucosa through its antioxidant effect that has been 
reported to be similar to that of vitamin C (Majdi and 
Luciana, 2010). 

The gastro protective effect and the reduction in gastric 
secretion of the extract may also be attributed to the 
active compounds of the extract polyphenols 
(antioxidant), alkaloids and flavonoids (Tona et al., 1998) 
which are widely known as being useful for digestive 
disorders and  disturbances  of  the  gastrointestinal  tract  



 
 
 
 
(Jaime et al., 2007; Huet et al., 2006)  In conclusion, the 
results suggest that C. papaya seed extract reduces 
gastric secretion and protects gastric mucosa from 
ethanol noxious effect.    
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