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ABSTRACT 

Croton lobatus leaf is said to possess anti-oxidant property with healing effects on many experimental 

toxic injuries. The possible effect of Croton lobatus leaf extract on indomethacin-induced gastric 

ulceration in albino rats was investigated. The percentage yield of the extract was determined to be 

24.67% and the extract showed the presence of alkaloids, saponin, steroid, flavonoids, tannin, 

anthraquinone, terpenoid and polyphenols. A dose of 2000 mg/kg body weight was found to be safe in the 

LD50 study of the extract. A total of 25 albino rats weighing 120-150g were selected for this study and 

randomly divided into five groups of five animals per group. Animals in group i (normal control) was 

served feed and normal saline only, group ii animals (ulcerated control) was once administered 30mg/kg 

body weight indomethacin prior to 24hrs fasting. Group iii (standard control) was treated with 20mg/kg 

body weight omeprazole for 21 days after induction with 30mg/kg body weight indomethacin, groups iv 

and v were treated with100mg/kg body weight and 200mg/kg body weight Croton lobatus leaf extract 

respectively for 21 days. Animals in group ii were sacrificed 4 hours after induction and those in groups i, 

iii, iv and v were sacrificed on the 22
nd

 day. The ulcer index, the gastric volume and the pH of gastric 

juice were investigated. Animals in group iv showed a non-significant decrease (p>0.05) in the ulcer 

index, while those in group V showed significant (p<0.05) decrease in the ulcer index and gastric volume 

(7.25mm
2
, and 5.76ml respectively) when compared with the ulcerated control rats (group ii) (21.52mm

2
 

and 14.71ml respectively). The pH level of the induced and treated (group iii, iv, v) animals was observed 

to be significant (p<0.05) higher when compared to the group ii animals. The findings of this study 

expressed attenuation of gastric affronts of indomethacin by ethanol leaf extracts of Croton lobatus, 

which is indicative of the gastroprotective potential of the extract in albino rats. 

 

Keywords: Flavonoids, ulceration, nonsteroidal anti-inflammatory drugs, pH, gastric juice, 

gastroprotective 

 

INTRODUCTION 

An ulcer is defined as disruption of the mucosal integrity of the stomach and/or duodenum leading to a 

local defector excavation due to active inflammation (Del Valle, 2005). Ulceration occurs due to the auto 

digestion of mucosa by gastric secretions such as pepsin and HCL (Satyanarayana et al., 2006). The most 

common sites for ulcer are the stomach and the first few centimetres of the duodenum.  Mostly ulcers are 

named after the location where they are found but peptic ulcer is an exception because it can be found 

anywhere in the stomach, oesophagus or duodenum. When a peptic ulcer is in the stomach it is called 

gastric ulcer.  The aetiology of gastro duodenal, ulcers is influenced by various aggressive and defensive 

factors such as acid-pepsin secretion, blood flow, cellular regeneration, parietal cell, mucosa barrier, 

mucus secretion and endogenous protective agent (prostaglandins and epidermal growth factors) 

(Adinortey et al., 2013).  
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Gastric ulceration is the benign lesion on the mucosal epithelium upon exposure of the stomach to excess 

acid and aggressive pepsin activity (Khazei & Salehi, 2006). It is the most prevalent gastrointestinal 

disorder ever known accounting for an estimated fifteen (15) mortality out of every fifteen thousand 

(15.000) complications every year in the world (Shristi et al., 2015).  

 Synthetic antiulcer drugs such as cimetidine, misoprostol, ranitidine, omeprazole and esomeprazole are 

used in treatment of NSAID induced gastric ulcer. However, each of these drugs confers simpler to severe 

side effects (Saheed et al., 2016), prompting a search for non toxic, easily accessible and affordable 

antiulcer medication. 

 Croton lobatus belong to the class of therapeutic plants that are highly valued and widely used by the 

traditional medicine practitioners in northern Nigeria. Croton lobatus commonly known as “Namiji” in 

the Northern part of Nigeria (Hausa) is an extensive flowering plant genus in the spurge family, 

Euphorbiaceae. Croton lobatus is a herb sometimes woody at the base, leaves digitately 3-5 lobed near 

the base, up to 10cm long and broad (Ezeabara and Okonkwo, 2016). It originates from continental 

United State, Native Caribbean Territories, and Native Caribbean North America (ITTIS). In Nigeria its 

leaf decoction serves as a strong purgative and is used in the treatment of fever. The leaf sap is applied to 

lessen the pain of scorpion stings. Non-steroidal anti-inflammatory drugs are the commonest etiological 

factor associated with peptic ulceration (Konturek et al., 1998). The deleterious effect of indomethacin on 

gastric duodenal mucosa is mainly attributed to direct damage of mucosal cell and its ability to reduce the 

formation of prostaglandins (Graham et al., 1995). The most common indomethacin induced adverse 

reaction is associated with the upper gastrointestinal tract and include subjective discomfort, ulcers and 

bleeding; the incidence of ulceration and bleeding occurs in a dose dependent fashion (Anthony et al., 

1993). 

 

MATERIALS AND METHODS 

Materials 

Plant collection and authentication 

Fresh leaves of Croton lobatus were collected in July 2017 at Christopher Achu and Deborah Oyeye 

Incorporation (CADO)’s garden Niger State. The plant materials were authenticated at Benue State 

University, Makurdi, Nigeria.  

Chemicals and assay kits 

Distilled water was obtained from Biochemistry Laboratory, University of Mkar, Mkar, Benue State, 

Nigeria.Indomethacin and omeprazole.  Assay kits used in the analyses were products of Randox 

laboratories England. Other chemicals used were of analytical grade from reputable companies in the 

world. 

Experimental animals  

Albino rats of the Wistar strain weighing between 120-150g were used for this study. The animals were 

obtained from National Institute of Trypanosomiasis Research (NITR) and reared following approval 

from the Independent Ethical Committee on the Use and Care of Laboratory Animals House of chemical 

Science Department University of Mkar. 

Methods 

Extraction of Croton lobatus leaf 
Leaves of Croton lobatus were air-dried at room temperature for 10 days to a constant weight. The dried 

samples were then pulverized with an electric blender (model MS-223; Blender/Miller III, Taiwan, 

China), weighed and kept air-tight prior to extraction. Powdered sample 50g was extracted with 500ml of 

95.5% ethanol using soxhlet extractor. The extract obtained was concentrated to a uniform weight, stored 

in an air tight bottle and kept in a refrigerator at 4
0
C till its use. 

Determination of extract yield 

The percentage yield of the ethanol extract of Croton lobatus leaf obtained was determined by weighing 

the dried sample and the concentrated extract and calculated by the formula shown below:                                   
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                                                 Weight of concentrated extract   

 Percentage yield   =                                                                               × 100 

                                                 Weight of dried sample powder  

 

Qualitative phytochemical analysis 

Preliminary phytochemical screening was performed to identify the presence or absence of bioactive 

compounds in ethanol and different solvent extracts of the Croton lobatus leaves. The methods employed 

to analyse phytochemicals such as flavonoids, glycosides, tannins, alkaloids, saponins, steroids and 

terpinoids were in accordance with the methods of Trease and Evans (1989) modified by Harbourne 

(1998), Sofowora (2008) and Tiwari et al (2011). 

Acute toxicity and lethality (LD50) test 

The oral acute toxicity of the ethanol extract was determined according to the method described by Lorke 

(1983). Briefly, 9 albino rats (20- 30 g) of either sex were divided into 3 groups of 3 animals per group. 

The extract dispersed in normal saline was administered to the mice in doses of 10, 100 and 1000 mg/kg 

and the animals were monitored for 24 h for gross behaviour and mortality. From the results of the first 

phase showing no death, doses of 1600, 3000, and 5000 mg/kg were administered orally to 3 groups of 4 

mice per group. The animals were monitored for 24 hours for mortality. The LD50 was calculated as the 

geometric mean of the maximum dose that caused 0% death and the minimum dose that caused 100% 

death, which is mathematically represented as thus: 

 

 
Where D0 = Highest dose that gave no mortality and D100 = Lowest dose that produced mortality. 

 

Determination of the extract doses 

The ethanol extract of Croton lobatus leaves was subjected to acute toxicity studies to determine the dose 

for the in vivo studies according to the Organization for Economic Cooperation and Development 

guidelines (Deora et al., 2010). In all cases, 5000 mg/kg oral dose of the test extract was found to be 

tolerable, as no mortality was observed during the study. 

Preparation of indomethacin, omeprazole and extract solutions 

Indomethacin solution used in this study was prepared by dissolving 1.8 mg of Indomethacin in 1.3 ml of 

normal saline solution at a stock concentration of 30 mg/ml. Omeprazole solution was prepared by 

dissolving 1.2 mg of omeprazole in 0.6 ml of distilled water at a stock concentration of 20 mg/ml. The 

ethanol leaves extract was prepared by dissolving 7.5 mg of the crude extract in 1.5 ml of normal saline at 

a stock concentration of 100 mg/ml. The ethanol leaves extract was prepared by dissolving 17 mg of the 

crude extract in 2.6 ml of normal saline at a stock concentration of 200 mg/ml. 

Animal grouping and gastric ulcer induction 

A total of twenty five (25) albino rats were randomized into five groups of five rats each. Animals in 

Group ii, iii, iv and v were induced with indomethacin by oral administration of 30 mg/kg body weight 

indomethacin dissolved in normal saline as vehicle. The administration was one dose after 24 hours 

fasting by oral intubator as described by Sayanti et al (2007). After four hours group 2 animals where 

sacrifice. The normal control animals (Group I) received an oral dose of normal saline.  

Animal grouping and gastric ulcer treatment 

Four (4) hours after induction, the animals in Group iii were given oral dose of 20 mg/kg body weight 

omeprazole, while those in Groups iv and v received oral doses of 100 mg/kg and 200 mg/kg body weight 

extracts respectively. The oral administration was done once per day by the use of gavages for 21 days. 

The animals were weighed prior to the commencement of the experiment and at the end of the experiment 

as outlined by Sayanti et al (2010). 

 



International Journal of Food, Agriculture and Veterinary Sciences ISSN: 2277-209X (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jfav.htm 

2018  Vol. 8 (2) May-August, pp.1-13/Ezugwu et al. 

Research Article 

 Centre for Info Bio Technology (CIBTech)  4 

 

Isolation of stomach and collection of gastric juice 
On the 22

nd
 day (4 hr post ulcer induction), the animals were humanely sacrificed by putting to sleep 

using chloroform in an air tight container. The abdomen was opened and the stomach excised. The 

stomach was thereafter opened along greater curvature and gastric content was drained into a centrifuge 

tube. Distilled water (5ml) was added and the resultant solution was centrifuged at 3000 rpm for 10 min. 

The supernatant obtained was thereafter used for biochemical analysis. The cleaned stomachs were 

preserved prior to macroscopic examination and homogenization. 

Determination of gastric secretion parameters 

Gastric acid output (volume) was determined in the supernatant (2 ml) by titration with 0.0025N NaOH 

using Toepfer’s reagent as indicator. The pH of gastric juice was determined using a pH meter. 

Quantification of ulceration 

Degrees of ulceration in the indomethacin treated animals were quantified using the procedure outlined by 

Szabo and Hollander, (1985). Briefly, cleaned stomachs were pinned on a corkboard and ulcers were 

scored using dissecting microscope with square-grid eyepiece based on grading on a 0–5 scale (depicting 

severity of vascular congestions and lesions/hemorrhagic erosions) as presented in Table 1 below.   

 

Table 1 Ulcer scores and descriptive remark. 

Score      Remark  

0 Almost normal mucosa 

1 Vascular congestions 

2 One or two lesions 

3 Severe lesions 

4 Very severe lesions 

5 Mucosa full of lesions 

 

Areas of mucosal damage were expressed as a percentage of the total surface area of the glandular 

stomach estimated in square millimetres. Mean ulcer score for each animal was expressed as ulcer index 

(UI) and the percentage of inhibition against ulceration was determined using the expressions: 

 

UI = [Ulcerated area/total stomach area] × 100. 

 

% Ulcer inhibition =               [UI in Group II − UI in test] × 100 

                  UI in Group II 

Statistical analysis 

Inhibition against ulceration was expressed in percentage. Other results were expressed as mean of five 

determinations ± standard error of the mean (SEM). The one-way analysis of variance (ANOVA) for 

multi-sample groups at p < 0.05 were used to assess statistical significance in various groups of animals 

by using SPSS program version 2.01 (SPSS, 2008). 

 

RESULTS 

Qualitative phytochemical composition of Croton lobatus leaf extracts  

The result of phytochemical screening revealed the presence of alkaloids, saponins, steroid, flavanoid, 

tannins, anthraquinone, terpenoid and polyphenols  (Table 2). 

Effect of Croton lobatus leaf extract on ulcer index (UI) 

The gross examination of the stomach lining of the control rats showed that the mucosa had a whitish 

colour with prominent rugae. However, the examination of the mucosal lining in indomethacin-induced 

and non-treated rats (Group II) revealed haemorrhages or linear breaks/erosions to the mucosal surface. In 

addition, the ulcer index in the rats of Group II was very high, with an average of 21.52 ± 1.38 mm
2
. 

However, indomethacin-induced and treated rats that received either omeprazole (Group III) or Croton 
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lobatus extract (Group IV and V) showed fewer hyperaemic areas and linear brown lesions when 

compared to the Group II animals, with their mean ulcer index of 6.39±1.45 mm
2
, 9.46±1.45 mm

2
 and 

7.25±1.11 mm
2
 respectively. The ulcer index for the indomethacin-induced and treated animals (Groups 

III, IV, and V) was significantly (P<0.05) lower than that of the indomethacin-induced and non-treated 

animals (Group II) (Figure 1).  

 

Table 2: Preliminary analysis of phytochemicals in aqueous and different organic leaf extract of 

Croton lobatus. 

S/N Parameters  N-Hexane  H2O C2H5OH CH3OH 

1  Alkaloid  - + + + 

2 Saponin  - + - + 

3 Steroid  - + + - 

4 Tannins  + - - - 

5 Anthraquinone  + + - + 

6 Flavonoids ++ - + ++ 

7 Reducing sugar - - - - 

8 Polyphenols  - - ++ + 

9 Terpenoids  ++  ++ - + 

 

KEY:  - = Not detected, + = slightly detected, ++ = moderately detected 

 

 

 

 
Figure 1: Effect of ethanol extract of Croton lobatus leaf on UI of indomethacin-induced ulcerated 

albino rats.  

Group II: Ulcerated control, Group III: Positive control (Indomethacin-induced ulcerated and 

omeprazole treated), Group IV: Indomethacin + Croton lobatus leaf extract (100 mg/kg body weight) and 

Group V: Indomethacin + Croton lobatus leaf extract (200 mg/kg body weight) 

0 

5 

10 

15 

20 

25 

Group II Group III Group IV Group V 

U
lc

er
 

in
d

ex
 …

 



International Journal of Food, Agriculture and Veterinary Sciences ISSN: 2277-209X (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jfav.htm 

2018  Vol. 8 (2) May-August, pp.1-13/Ezugwu et al. 

Research Article 

 Centre for Info Bio Technology (CIBTech)  6 

 

 
Figure 2: Effect of ethanol extract of Croton lobatus leaf on the percentage ulcer inhibition of 

indomethacin-induced ulcerated albino rats.  

 

Group II: Ulcerated control, Group III: Positive control (Indomethacin-induced ulcerated and omeprazole 

treated), Group IV: Indomethacin + Croton lobatus leaf extract (100 mg/kg body weight) and Group V: 

Indomethacin + Croton lobatus leaf extract (200 mg/kg body weight) 

 

Effect of ethanol extract of Croton lobatus leaf on gastric volume 

Table 4 and Figure 4 show the effect of ethanol leaf extracts of Croton lobatus on gastric secretions of 

indomethacin-induced ulcerated rats. Treatment with the omeprazole (Group III) and the plant’s extract 

(Groups, IV and V) produced significant decrease (P<0.05) in gastric volume when compared with that of 

animals in non-treated group (Group II) (Table 4, Figure 3). 

Effect of ethanol extract of Croton lobatus leaf on gastric juice pH 

The pH of gastric juice was found to be decreased in indomethacin-induced non-treated rats (Groups ii, 

iii, iv and v) when compared with that of the normal control rats (Group I) (Table 4 and Figure 4). 

However, there was significant decrease (P<0.05) in the pH of gastric juice of indomethacin-induced and 

treated rats (Groups iii, iv and v) when compared with that of the animals in ulcerated and non-treated 

group (Group ii) (Table 4 and Figure 4).  

 

Table 4: Effects of ethanol leaf extracts of Croton lobatus on gastric volume and pH of 

indomethacin ulcerated rats. 

Group           Treatments                              Gastric volume (ml)                pH 

  A       Normal saline  (normal control)      2.07±0.08                         3.52±0.40 

  B        IND (ulcerated control)                  14.71±2.32                       2.46±0.40 

  C        IND + OMP                                     3.87±0.26
b
                      3.65±0.34

ab 

  D        IND + C.l (100 mg/kg b.w.)            7.99±2.09
b
                      4.72±0.28

b
 

  E        IND + C.l (200 mg/kg b.w.)            5.76±0.93
b
                      5.26±0.23

b 

Key: Result expressed as mean ±SEM (n=5); 
a 

Non-significant (P>0.05) compared to the normal control 

group. 
b
Significant (P<0.05) compare to the indomethacin-ulcerated control (group II). IND, 

indomethacin (30 mg/kg b.w.); OMP, omeprazole (20 mg/kg b.w.); C.l, Croton lobatus. 
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Figure 3: Effect of ethanol extract of Croton lobatus leaf on gastric volume (ml) of indomethacin-

induced ulcerated albino rats.  

Group I: Normal control, Group II: Ulcerated control, Group III: Positive control (Indomethacin-

induced ulcerated and omeprazole treated), Group IV: Indomethacin + Croton lobatus leaf extract (100 

mg/kg body weight) and Group V: Indomethacin + Croton lobatus leaf extract (200 mg/kg body weight) 

 

 

 
Figure 4: Effect of ethanol extract of Croton lobatus leaf on the gastric secretion of indomethacin-

induced ulcerated albino rats.  

 

Group I: Normal control, Group II: Ulcerated control, Group III: Positive control (Indomethacin-induced 

ulcerated and omeprazole treated), Group IV: Indomethacin + Croton lobatus leaf extract (100 mg/kg 

body weight) and Group V: Indomethacin + Croton lobatus leaf extract (200 mg/kg body weight) 

Effect of ethanol extract of Croton lobatus leaf on combine acidity 

Table 5 and Figure 6 show the effect of ethanol leaf extracts of Croton lobatus on combine acidity of 

indomethacin ulcerated rats. Indomethacin administration (Groups ii, iii, iv and v) resulted to significant 

(p<0.05) increase in combine acidity, free acidity as well as corresponding total acidity when compared to 

0 

2 

4 

6 

8 

10 

12 

14 

16 

Group I Group II Group III Group IV Group V 

g
a

st
ri

c 

v
o

lu
m

e 
(m

l)
 

0 

2 

4 

6 

8 

10 

12 

14 

16 

Group I Group II Group III Group IV Group V 

G
a

st
ri

c 

se
cr

et
io

n
 

gastric volume  

pH 



International Journal of Food, Agriculture and Veterinary Sciences ISSN: 2277-209X (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jfav.htm 

2018  Vol. 8 (2) May-August, pp.1-13/Ezugwu et al. 

Research Article 

 Centre for Info Bio Technology (CIBTech)  8 

 

those of the normal control animals (Group i). However, treatment with omeprazole (Group iii) and the 

plant’s extract (Groups iv and v) produced significant (P<0.05) decrease in these parameters when 

compared with those of ulcerated control rats (Group ii) (Table 5). 

Table 5: Effect of ethanol leaf extracts of Croton lobatus on combine acidity of indomethacin 

ulcerated rats. 

Group Free Acidity(Meq/L) Total 

 Acidity(Meq/L) 

Combined 

Acidity(Meq/L) 

    

Control (I) 10.09±0.36 19.97±0.60 9.89±0.51
 

IND (II) 30.11±0.35 80.57±1.60
 

50.46±1.60
 

IND+OMP (III)  15.30±0.32
b
 23.39±1.33

ab 
8.10±1.43

ab 

IND+100mg/kg (IV) 8.76±0.25
abc 

37.28±0.47
bc 

28.52±0.72
bc 

IND+200mg/kg (V) 8.24±0.26
abc 

31.31±1.23
bc 

23.07±1.23
bc 

Result expressed as mean ± SEM (n =5). 
a  

Non-significant (P>0.05) compared to the normal control. 
b 

Significant (P<0.05) compare to IND (ulcerated rats). 
c
 Significant (P<0.05) compared to the standard 

drug (IND+OMP). IND, indomethacin (Group II 30 mg/kg b.w.); OMP, omeprazole (Group III, 20 mg/kg 

b.w.); C.l, Croton lobatus. 

 

 
Figure 5: Effect of ethanol extract of Croton lobatus leaf on the concentration of acidity (MEq/L) of 

Indomethacin-induced Ulcerated albino rats.  

Group I: Normal control, Group II: Ulcerated control, Group III: Positive control (Indomethacin-

induced ulcerated and omeprazole treated), Group IV: Indomethacin + Croton lobatus leaf extract (100 

mg/kg body weight) and Group V: Indomethacin + Croton lobatus leaf extract (200 mg/kg body weight) 

 

Discussion 
The present study assessed the effects of Croton lobatus leaf extract on gastric ulceration induced by 

indomethacin in albino Wistar rats. Like other NSAIDs, indomethacin is an analgesic that exhibits side 

effects such as ulcerogenic action on stomach (Malfertheiner et al., 2009). Indomethacin administration 

caused significant (p<0.05) increase in gastric volume of gastric content. 
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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 (Ajani et al., 2014; 

Hong et al., 2014; Inas et al., 2011; Lichtenberger, 2005).  

The extracts at 200 mg/kg body weight offered better protection against ulceration than the 100 mg/kg 

body weight regimens. It is further explained in figure 8 and 9. The ulcer index confirms the effectiveness 

of the treatment in induced gastric ulcers. 

Biochemical analysis of gastric secretions (for pH, gastric volume) and combine acidity for stomach is 

usually employed to ascertain its status following exposure to pharmacological agents (Biplab et al., 

2011). 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 (Lu¨llmann et al., 2000). 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 gastroprotection and increased gastric 

secretion which are important events in the etiology of mucosal ulceration. This agrees with the report of 

Bech et al. (2000), Biplab et al. (20011) and Muhammed et al. (2012) where indomethacin was reported 

to have caused alterations in gastric secretions of rats. Conversely, treatments with the extracts 

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. 

The therapeutic effect elicited by ethanol leaf extracts of Croton lobatus against indomethacin-induced 

gastric ulceration in this study 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 Inas et al. (2011) and Muhammed et al. (2012), where gastroprotective 

potentials of plant extracts against indomethacin ulcerated rats were associated with their polyphenolic 

compounds and other various bioactive principles. Since omeprazole is a proton pump inhibitor, the effect 

produced by the two extracts might have perhaps mimic its mechanism of action by modulating cells in 

the mucosal lining of the stomach against excess acid secretion (Tulassay et al., 2008; Fornai et al., 

2011). 

Conclusion 

The findings of this study expressed attenuation of gastric affronts of indomethacin by ethanol leaf 

extracts of Croton lobatus, which is indicative of the gastro protective potential of the extract in albino 

rats. 
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