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Abstract 
 

The effects of Quassia amara extract (Q. amara) and its bioactive principles-quassin and 2-methoxycanthin-6-one on 
gastric ulceration were studied in albino rats. Q. amara (200-800 mg/kg p.o.; 5-20 mg/kg i.p) and 2-methoxycanthin-6-one (12.5, 
25.0 and 50.0 mg/kg p.o; 1, 2 and 4 mg/kg i.p) but not quassin (12.5, 25.0 and 50 mg/kg p.o; 1, 2 and 4 mg/kg i.p) significantly 
inhibited gastric ulceration induced by indomethacin (40mg/kg). Administration of Q. amara (800 mg/kg p.o and 20 mg/kg i.p) 
and 2-methoxycanthin-6-one (12.5 mg/kg p.o; 4 mg/kg i.p) caused between 77%-85% cytoprotection against indomethacin (40 
mg/kg, i.p) – induced gastric ulceration.  Quassin did not cause any significant change in indomethacin-induced gastric ulceration. 
The inhibition of gastric ulceration produced by Q. amara and 2-methoxycanthin-6 one was accompanied by significant dose-
dependent decreases (P< 0.01) in total gastric acidity. To investigate the probable mechanism of action, the individual effects of 
the extract and its principles alone and in combination with histamine (1 mg/kg) or cimetidine (0.12 mg/kg) on gastric acid 
secretion in situ were studied. Q. amara (20 mg/kg) and 2-methoxycanthin-6-one (4 mg/kg) but not quassin significantly (P< 
0.01) inhibited the basal and histamine-induced gastric acid secretion. Inhibition of gastric acid secretion by Q. amara and 2-
methoxycanthin-6-one was accentuated by cimetidine. The results suggest that Q. amara and its bioactive principle, 2-
methoxycanthin-6-one possess antiulcer activity probably acting via histamine H2 receptor. This could be a potential source of 
potent and effective antiulcer agents. 
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Introduction
 

Peptic ulcer is the most prevalent disease among the gastrointestinal diseases in most part of the world and constitutes 
one of the most common chronic illnesses among working-age adults. Approximately 4 million people have peptic ulcers and 
about 3000 people in the USA die as a result of the disease yearly (Tovey and Tunstall, 1975) listed as an area of high peptic ulcer 
disease prevalence with perforation being the most frequent indication for surgery. Recent studies show similar prevalence rates 
for duodenal ulcer and gastric ulcer in both southern and northern Nigeria (Holcombe and Okolie, 1991; Malu et. al., 1994; 
Mustapha et al., 2007). 

Consequently, many medicinal plants have been investigated pharmacologically for antiulcer activities (Njar et al, 1995; 
Raji et al., 2000; Raji et al., 2001; Raji et al., 2003; Raji et al., 2004; de Souza Almeida et al., 2011). Many antiulcer bioactive 
compounds have also been isolated from medicinal plants (Lewis and Hanson, 1991). Some of the major bioactive compounds 
with gastroprotection efficacy are the alkaloids, saponins, xanthones, triterpenes and tannins (Njar et al., 1995; Ramirez and Roa, 
2003; Raji et al., 2004; Baggio et al., 2005; Morikawa et al., 2006; Klein et al., 2010; Vasconcelos et al., 2010; de Souza Almeida 
et al., 2011). There has been increased global interest in traditional medicine and there are efforts to monitor and regulate herbal 
drugs and traditional medicine (Gilani and Rahman, 2005; Mehmood et al., 2010).  One of the medicinal plants of interest is 
Quassia amara.  Quassia amara belongs to the family Simaroubaceae and is naturally distributed in several tropical countries. 
The ethnobotany database lists other common names for this plant as Amargo, Bitterwood, Quassia, Cuassia, Guabo, Hombre 
grande, Jamaica bark, Palo muneco, Pau amarelo, Pau quassia, Quassia de caiena, Quassia amarga, Quassia  wood, Ruda, 
Simaruba, Surinam quassia, Surinam wood, and Wewe gifi . Quassia amara is reputed in traditional medicine to have good 
stomachic, antianaemic, cytotoxic, antibiotic and antimalarial properties (Trager and Polonsky, 1981; Ajaiyeoba et al, 1999; 
Ajaiyeoba and Krebs, 2003; Raji 2010). In herbal medicine in the United States and Europe, amargo is employed as a bitter tonic 
for stomach, gallbladder, and other digestive problems (by increasing the flow of bile, digestive juices, and saliva); as a laxative, 
amebicide, and insecticide; and to expel intestinal worms. 

The main bioactive constituents of the Quassia amara are quassinoids which had been found to be active against 
chloroquine resistant Plasmodium faiciparum (Trager and Polonsky, 1981).  Quassin and the alkaloid, 2- methoxycanthin- 6- one 
have been isolated from the plant (Njar et al, 1993). Quassia amara extract and quassin have been reported to possess potent male 
antifertility activities in both in vivo and in vitro animal models (Njar et al., 1995; Raji and Bolarinwa 1997; Parveen et al., 2003; 
Faisal et al., 2006). Recently the haematological effect of Quassia amara extract was also reported (Raji 2010), with quassin 
being the bioactive principle.  More recently, de Souza Almeida et al., (2011) reported the antiulcer efficacy of canthin-6-one of 
Simala ferruginea A. St-Hil in animal models. There is a dearth of information on the effect of Quassia amara and its active 
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principles on experimental gastric ulceration.  In the present study, the effects of Quassia amara extract and its bioactive 
principles, quassin and 2-methoxycanthin-6-one on gastric ulceration and gastric acid secretion in rats are reported.

 
Materials and Methods 
Plant material and extract preparation 
 

The stem bark of Quassia amara (voucher No. FHI 055879) was collected at the botanical garden, University of Ibadan, 
Nigeria in September 2008. A voucher specimen of the plant was identified under the herbarium number FHI 055879 at the 
Forestry Research Institute of Nigeria (FRIN) Ibadan Nigeria. The stem bark was air-dried and pulverized to obtain 1kg of the 
plant material. The pulverized stem bark (1kg) was then exhaustively extracted with methanol by means of Soxhlet apparatus and 
the extract evaporated in vacuo (Njar et al., 1993). Water was added to the residue and the mixture extracted with hexane and then 
with methanol.  The methanol extract was dried using (anhydrous magnesium sulphate (MgSO4) and evaporated to give a residue 
(3.5g) called Quassia amara extract.  The residue (3.3g) was then chromatographed on a silica gel column as previously described 
to yield quassin and 2-methoxycanthin-6 one (Njar et al., 1993). Fresh solutions of Quassia amara extract, quassin and 2-
methoxycanthin-6-one were prepared in distilled water when required. 
 
Animals 
 
     Male Wistar strain albino rats (190-200g) used for the study were obtained from the Central Animal House, College of 
Medicine, University of Ibadan, Nigeria. The animals kept in wire-mesh cages were acclimated to laboratory conditions (12h 
dark: 12h light cycles; 26 ± 10 C) and had free access to food and water ad libitum. Generally the study was conducted in 
accordance with the recommendations from the declaration of Helsinki on guiding principles in care and use of animals. These 
rats were randomly assigned into the following experimental sections. 
 
Gastric ulceration experiment 
 

Male albino rats (190-200 g) were randomly divided into twelve groups of five animals each. Group 1 served as control 
and received normal saline (0.5ml) only being the vehicle for the extracts and the drugs. Quassia amara extract (Q. extract) was 
administered at doses of 200, 400 and 800 mg/kg body weight orally to groups 2, 3 and 4, respectively. Similarly, quassin was 
administered at doses of 12.5, 25.0 and 50.0 mg/kg body weight orally to groups 5, 6 and 7 while 2-methoxycanthin-6-one was 
also administered at the doses of 12.5, 25.0 and 50.0 mg/kg body weight orally to groups 8, 9 and 10 respectively. The doses used 
in this study were based on findings from previous studies (Raji and Bolarinwa 1997, Parveen et al., 2003). Propranolol (40mg/kg 
reference drug) and cimetidine (50mg/kg p.o) were administered to groups 11 and 12 respectively. Another subset of 12 groups of 
male albino rats (190-200 g) were treated with normal saline (control), Q. amara (5, 10, and 20 mg/kg i.p), quassin (1, 2 and 4 
mg/kg i.p) and 2-methoxycanthin-6 one (1, 2 and 4 mg/kg i.p) respectively. Propranolol (40mg/kg, reference drug) and cimetidine 
(0.12 mg/kg i.p) were administered to groups 11 and 12 respectively. One hour after administration of propranolol, normal saline, 
Q. amara, quassin, 2-methoxycanthin-6-one or cimetidine, acute gastric mucosa lesions were induced in rats using indomethacin 
(40mg/kg, i.p. Merk, Sharp and Dohme). Indomethacin was dissolved in 2% sodium carbonate in water. Four hours later, the 
animals were killed as previously described (Raji and Bolarinwa, 1997). The stomach of each rat was removed and total gastric 
acidity (Lai, 1964, Raji et. al., 2004) and ulcer scores (Njar et al., 1995, Raji et al., 2004) were determined. 
 
Total gastric acidity and ulcer score 
 

The stomach was opened along the greater curvature and gastric contents were drained into a centrifuge tube and 
centrifuged for 10min. The supernatant was then titrated with NaOH (0.01 M) to an end-point using phenolphthalein as an 
indicator. The total gastric acidity was expressed as µEq./100g of the rat. Assessment of the degree of ulceration was carried out 
by examining the inner surface of the stomach with a dissecting binocular microscope. The gastric lesions formed were scored 
and the mean ulcer index and percentage inhibition of ulceration were calculated as earlier described (Njar et al., 1995, Raji et al., 
2004), thus: 
Ulcer index = Mean degree of ulceration X % of group of ulceration 
                                                   100 
% Inhibition of ulceration = Ulcer index in control – ulcer index in test   X 100 
                                                       Ulcer index in control 
 
Gastric acid secretion experiment 
 

Q. amara (20 mg/kg), quassin (4 mg/kg) and 2-methoxycanthin-6 one (4 mg/kg) were used in this experimental section 
because these doses produced the maximum effects in the ulcer experiment and they did not cause death of any rat when 
administered intravenously (i.v.). Consequently, the individual effects of Q. amara, quassin and 2-methoxycanthin-6 one on basal 
and histamine-induced gastric acid secretion in albino rats (190-200 g) fasted for 24 h were studied as described by Ghosh and 
Schild (1958) and employed by others (Raji et al., 2004). Briefly adult male rats (190-200 g) were anaesthetized with i.p. injection 
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of 0.6ml/100 g 25% ethyl carbamate. The femoral vein (route of drug administration), oesophagus and pyloro-duodenal junction 
were calculated. The stomach was perfused with normal saline (370 C) (via oesophageal cannula) and gastric effluent was 
collected (via pyloro-duodenal cannula) at a constant rate of 1 ml/min. The effluent was titrated against M/400 NaOH solution for 
basal (normal saline) and histamine-induced gastric acid secretion as previously described (Njar et al., 1995, Raji et al., 2004). 
The individual effects of Q. amara (20 mg/kg) alone, quassin (4 mg/kg) alone and 2-methoxycanthin-6 one (4 mg/kg) alone and 
in combination with histamine (1mg/kg) or cimetidine (0.12 mg/kg) on gastric acid secretion were also studied. The results are 
expressed as mEq/1. 
 
Statistical analysis 
 

Statistical analysis was performed using Student’s t-test and ANOVA. The significance of difference was accepted at 
P< 0.05. Data are presented as mean ±S.E.M. 
  
 
Results  
Experimental gastric lesions in rats 
 

The results shown in Tables 1 and 2 indicate that Q. amara and 2-methoxycanthin-6-one produced a dose-dependent 
gastro-protective action on indomethacin-induced gastric ulceration in rats. The cytoprotection produced by propranolol (40 
mg/kg) was lower than that caused by administration orally or intraperitoneally of either Q. amara (200-800 mg/kg, p.o., 5-20 
mg/kg i.p) or 2-methoxycanthine-6 one (12.5-50 mg/kg p.o., 1-4 mg/kg i.p) in male adult rats. The ulcer index in the control rats 
was significantly higher (P < 0.01) than each of the Q. amara, 2-methoxycanthine-6 one and the standard drug tested groups. Q. 
amara and 2-methoxycanthine-6 one also produced a dose-dependent reduction in total gastric acidity (Tables 1 and 2). This 
reduction in gastric acidity was significant (P < 0.01) when each group was compared with the control group. The highest doses 
(p.o or i.p) of the Q. amara and 2-methoxcanthin-6-one produced the highest percentage inhibition of gastric ulceration (Tables 1 
and 2). However, quassin administered orally or intraperitoneally at these doses produced no significant effect on indomethacin-
induced gastric ulceration and total gastric acidity in rats (Tables 1 and 2) 
 
 
Table 1: Experimental gastric lesions in rats following individual oral administration (p.o) of Quassia amara extract (Q. amara) 

extract, quassin and 2-methoxycanthin-6 one in male rats 
 

Treatment groups (n = 5) 
 

Mean ulcer score 
(Mean ± S.E.M.) 

Ulcer index 
(Mean ± S.E.M.) 

Inhibition of  
Ulceration (%) 

Total gastric acidity  
(µEq./100 g) 

1. Control, distilled water (0.5ml) 
 
2. Q. amara extract (200 mg/kg) 
3. Q. amara extract (400 mg/kg) 
4. Q. amara extract (800 mg/kg) 
 
5. Quassin (12.5 mg/kg) 
6. Quassin (25 mg/kg) 
7. Quassin (50 mg/kg) 
 
8.   2-Cant (12.5 mg/kg) 
9.   2-Cant (25.0 mg/kg) 
10. 2-Cant (50.0 mg/kg) 
 
11. Propranolol (40 mg/kg) 
12. Cimetidine (50 mg/kg) 

20.1 ± 1.6  
 
   9.3 ± 1.2*  
  7.2 ± 0.8*  
  4.0 ± 0.8* 
 
  19.2 ± 2.2  
  19.3 ± 1.8  
  19.1 ± 2.0 
  
  7.3 ± 1.4*  
  5.6 ± 1.1*  
  3.2 ± 1.0* 
 
  8.9 ± 1.3* 
  4.9 ± 0.8* 

20.1±1.6 
 
 9.3±1.2* 

 7.2±0.8* 

 4.0±0.8* 

 
19.2±2.2 
19.3±1.8 
19.1±2.0 
 
7.3±1.4* 

5.6±1.1* 

3.2±1.0* 

 
8.9±1.3* 

4.9±0.8* 

- 
 
53.73 
64.18 
80.10 
 
4.48 
3.98 
4.98 
 
63.68 
72.14 
84.08 
 
55.72 
75.62                 

11.45 ± 0.47 
 
  7.92 ± 0.40* 

  7.45 ± 0.35* 

  6.36 ± 0.21* 
 
  10.92 ± 0.40 
  11.25 ± 0.35 
  11.36 ± 0.21 
   
  7.92 ± 0.40* 

  7.11 ± 0.35* 

  6.08 ± 0.21* 
 
   7.44 ± 0.32* 

   6.23 ± 0.32* 
*Significantly different from the control (P < 0.01) 
 
Gastric acid secretion and Quassia amara extract 
 

In order to investigate the possible mechanism of ulcer inhibition, the effects of Q. amara (20 mg/kg i.v.) on basal, 
histamine – and cimetidine-induced gastric acid secretion in rats were studied. The results shown in Fig. 1 indicate that Q. amara 
significantly (P < 0.01) inhibited basal and histamine-induced gastric acid secretion. Cimetidine significantly (P < 0.05) 
augmented Q. amara inhibition of gastric acid secretion. In the combined cimetidine and Q. amara experiment, the inhibition of 
gastric acid secretion was higher than that produced by cimetidine alone (Fig. 1). 
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Table 2: Experimental gastric lesions in rats following individual intraperitoneal (i.p) administration of Quassia amara extract 
(Q. amara), quassin and 2-methoxycanthin-6 one in male rats 

    
Treatment group (n = 5) Mean ulcer score 

(Mean ± S.E.M.) 
Ulcer index Inhibition of  

Ulceration (%) 
Total gastric acidity  
(µEq./100 g) 

1.Control, distilled water (0.5ml) 
 
2. Q. amara extract (5 mg/kg) 
3. Q. amara (10 mg/kg) 
4. Q. amara (20 mg/kg) 
 
5. Quassin (1 mg/kg) 
6. Quassin (2  mg/kg) 
7. Quassin (4 mg/kg) 
 
8.   2-Cant (1 mg/kg) 
9.   2-Cant (2 mg/kg) 
10. 2-Cant (4 mg/kg) 
 
11. Propranolol ( 40 mg/kg) 
12. Cimetidine (0.12 mg/kg) 

19.4 ± 1.4 
   
  8.2 ± 0.7* 

  7.3 ± 0.3* 

  4.5 ± 0.8* 

 
  19.2 ± 0.7 
  19.0 ± 0.3 
  18.7 ± 0.0 
 
  7.0 ± 0.7* 

  4.2 ± 0.3* 

  3.0 ± 0.0* 
 
  9.2 ± 1.0* 

  4.7 ± 0.7* 

19.4 ±1.4 
   
8.2 ± 0.7* 

7.3 ± 0.3* 

4.5 ± 0.8* 

    
19.2 ± 0.7 
19.0 ± 0.3 
18.7 ± 0.0 
 
7.0 ± 0.7* 

4.2 ± 0.3* 

3.0 ± 0.0* 

 
9.2 ± 1.0* 

4.7 ± 0.7* 

              - 
            
57.73 
62.37 
76.80 
          
1.03 
2.06 
3.61 
 
63.92 
78.35 
84.53 
 
52.57 
75.77    

12.10 ± 0.34 
   
  7. 46 ± 0.18 
  6.08 ± 0.22* 
  3.90 ± 0.19* 
 
   11. 46 ± 0.18 
   11.18  ± 0.21 
   10.90  ± 0.19 
 
   6. 46 ± 0.18* 

   6.08  ± 0.22* 
   2.90  ± 0.19* 
 
   7.00 ± 0.21* 

   5.10 ± 0.20* 

 *Significantly different from the control (P < 0.01). 
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Figure 1: Effects of Quassia amara extract on gastric acid secretion in rats. H, histamine; Qa, Quassia amara extract; QaH, Quassia 
amara extract plus histamine; C, cimetidine; QaC, Quassia amara extract plus cimetidine; CH, cimetidine plus histamine. 
Point of injection of (a) normal saline and (b) drug/extract 
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Gastric acid secretion and quassin 
 

As shown in Fig. 2, quassin administered alone or in combination with histamine or cimetidine produced no significant 
effect on gastric acid secretion in rats. There was no significant change in acid secretion when quassin plus cimetidine and 
cimetidine alone were compared or when quassin plus histamine and histamine alone were compared. However, histamine caused 
significant increase (P< 0.01) while cimetidine caused significant decrease (P< 0.01) in gastric acid secretion.  
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Gastric acid secretion and 2-methoxcanthin-6-one 
 

The results shown in Fig. 3 indicate that 2-methoxcanthin-6-one significantly (P < 0.01) inhibited basal and histamine-
induced gastric acid secretion. 2-methoxycanthin-6-one significantly (P < 0.01) accentuated cimetidine inhibition of gastric acid 
secretion. In the combined cimetidine and 2-methoxycanthin-6-one experiment, the inhibition of gastric acid secretion was higher 
(point for point) than that produced by cimetidine alone. The doses of 2-methoxycanthin-6-one that produced significant 
inhibition of gastric acid secretion either administered alone or in combination with histamine or cimetidine are much lower than 
those that produced similar but lower effects in Q. amara treated rats. 

Figure 2: Effects of Quassin on gastric acid secretion in rats. H, histamine; Qsin, quassin alone; QsinH, quassin plus histamine; C, 
cimetidine alone; QsinC, quassin plus cimetidine; CH, cimetidine plus histamine. Point of injection of (a) normal saline and (b) 
drug/quassin 

a
b
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Figure 3: Effects of 2-methoxycanthine-6-one (2-Cant) on gastric acid secretion in rats. H, histamine; 2-CantH, 2-Cant plus 

histamine; C, cimetidine; 2-CantC, 2-Cant plus cimetidine; CH, cimetidine plus histamine. Point of injection of (a) 
normal saline and (b) drug/2-Cant 

 
 
 
Discussion 
 

The results of this study showed that Quassia amara extract and its bioactive component 2-methoxtcanthin-6-one 
posses antiulcer properties. Quassin did not seem to have antiulcer activity at the doses employed in the rat model used in this 
study According to Tsukimi et al., (2007), the pathophysiology of the gastric ulcer has not been fully elucidated. However it is 
well established that an imbalance between aggressive (acid and pepsin secretion) and cytoprotective factors of the gastric mucous 
membrane (mucus and bicarbonate secretion) leads to gastric ulceration (Raji et al., 2001; Ramakrishnan and Salinas, 2007). 
Endogenous factors such as prostaglandin E2 (PGE2), somatostatin, nitric oxide (NO) and sulfhydryl compounds (Tsukimi et al., 
2001) are involved in the pathophysiology of the gastroprotection. Environmental factors such as alcoholic beverages and non-
steroidal anti-inflammatory drugs (NSAIDs) use, Helicobacter pylori and genetic factors are involved in gastric ulcerogenesis 
(Bech et al., 2000; Konturek et al., 2005; Mustapha et al., 2007). Although NSAIDs are useful in the treatment of inflammatory 
diseases, its aggressive properties on the gastrointestinal tract constitute a major setback in its therapeutic use (Ávila et al., 1996). 
Inhibition of PG synthesis is the principal ulcerogenic mechanism of the NSAIDs (Guth, 1992). NSAIDs also cause generation of 
free radicals leading to lipid peroxidation, leukocyte infiltration and apoptosis induction (Bech et al., 2000). 

Q. amara and its bioactive constituent- 2-methoxycanthin-6-one produced remarkable reduction in ulcer indices 
induced by indomethacin. The mechanism by which Q. amara and 2-methoxycanthin-6-one produced antiulcer protective effect 
might be through inhibition of gastric acid secretion by the parietal cell. This is demonstrated by the dose-dependent reduction in 
total gastric acidity produced by Q. amara and 2-methoxycanthin-6-one in this study. Moreover, the extract also significantly 
reduced basal and histamine-induced gastric acid secretion, with cimetidine accentuating the extract reduction in gastric acid 
secretion. These findings may in suggest that the extract inhibits H2 receptor, causing blockade of histamine release –a potent 
gastric acid secretagogoue. The stimulatory action of histamine is mediated by the H2 receptor as previously demonstrated in other 
pharmacological studies (Berglindh, 1977; Chew et al., 1980; Dial et al., 1981; Bottcher et al., 1989). Since in the presence of H2 

receptor antagonist, cholinergic stimulation of acid secretion is weak and often transient (Berglindh et al., 1980), it is possible that 
Q. amara contain a histamine antagonist acting via H2 receptor. That the 2-methoxycanthin-6-one is the likely histamine 
antagonist in Q. amara was demonstrated by the inhibition of gastric acid secretion by this compound in this study. Endogenous 
histamine is known to cause gastric ulceration by actions, which may involve alterations in microcirculation Black et al., 1972). 
Therefore, the gastric cytoprotection of Quassia amara extract could probably be due to its acid reduction effect through an 
antihistaminergic mechanism.  

Several canthinones have been reported from Simaroubaceae plants such as Quassia amara, Simaba multiflora, Simaba 
polyhpylla and Eurycoma longiflora (Njar et al., 1995; Falcao et al., 2008). Several biological activities are associated with plants 
alkaloids among which are antiulcer, antitumor, diuretic, antihypertensive, and anti-inflammatory (Falcao et al., 2008).  

a b
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The phytochemical analysis of Quassia amara extract had earlier been reported (Njar et al., 1993). Recently de Souza Almeida et 
al., (2011) reported the antiulcer activity of canthin-6-one isolated from Simaba ferruginea A. St-Hil, a plant that belongs to the 
Simaroubaceae family as Quassia amara. While the present study focused on canthin-6-one from Quassia amara, gastric 
ulceration and gastric acid secretion, that of de Souza Almeida et al., (2011) focused on canthin-6-one from Simaba ferruginea A. 
St-Hil and the protective factors in gastric mucosa. The functional integrity of gastric mucosa depends on equilibrium between the 
aggressive and the protective factors. Since the success of the pharmacological treatment of gastric ulcer is dependent not only 
upon inhibition of the acid secretion, but also on the increase in the protective factors in the gastric mucosa (Dajani and Klamut, 
2000), further studies would be needed to fully elucidate the mechanisms of antiulcer action of Q. amara and 2-methoxycanthin-
6-one. The present study therefore showed that 2-methoxycantin-6-one is one of the antiulcer principles in Quassia amara extract 
whose more detailed pharmacological actions could be explored for potential development of potent and effective antiulcer 
agents. Efforts are in progress to investigate other possible mechanisms of antiulcer effects of Quassia amara extract and its 2-
methoxycanthin-6-one. 
 
 
Acknowledgments 
 

The authors gratefully acknowledge the technical assistance of Mr. O. O. Abaire of the Department of Chemistry, Mr. 
Bassey Okon of the Department of Physiology and Mr. Omoko Ejiro of the Department of Veterinary Surgery and Reproduction, 
University of Ibadan. This work was supported by Senate Research Grant Code No. SRG/COM/2006/49A from the University of 
Ibadan, Nigeria to Y. R. 
 
 
References 
 
1. Ajaiyeoba EO, Abalogu UI, Krebs HC and Oduola AMJ. (1999). In vivo antimalarial activities of Quassia amara and Quassia 
undulata plant extracts in mice. Journal of Ethnopharmacology. 67: 321–325. 
2. Ajaiyeoba EO and Krebs HC. (2003). Antibacterial and antifungal activities of Quassia undulata and Quassia amara extracts 
in vitro. Afr J Med Med Sci. 32(4):353-356. 
3. Ávila JR, de La Lastra CA, Martin MJ, Motilva V, Luque I, Delgado D, Esteban J and  Herrerias J. (1996). Role of endogenous 
sulphydryls and neutrophil infiltration in the pathogenesis of gastric mucosal injury induced by piroxicam in rats. Inflammation 
Research. 45: 83–88. 
4. Baggio CH, De Martini-Otofuji G, Souza WM, de Moraes Santos C.A, Torres LM, Rieck L, de Andrade Marques MC and 
Mesia-Vela S. (2005). Gastroprotective mechanisms of indole alkaloids from Himatanthus lancifolius. Planta Medica. 71: 733–
738. 
5. Bech PL, Xavier R, Lu N, Nanda NN, Dinauer M, Podolsky DK and Seed B. (2000). Mechanism of NSAID-induced 
gastrointestinal injury defined using mutant mice. Gastroenterology. 119: 699–705. 
6. Berglindh T. (1977). Effects of common inhibitors of gastric acid secretion on secretagogue-induced respiration and 
aminopyrine accumulation in isolated gastric glands. Biochemical Biophysical Acta. 464: 217-233. 
7. Berglindh TH, Sachs G and Takeguchi N. (1980). Ca2+-dependent secretagogue stimulation in isolated rabbit gastric glands. 
American Journal of Physiology. 239: G20-G94. 
8. Black JW, Duncan WA, Durant CJ. (1972). Definition and antagonism of histamine H2-receptors. Nature. 236: 385-390. 
9. Bottcher G, Hakanson G, Nilson RS and Sundler F. (1989). Effect of long-term hypergastrinaemia on the ultrastructure of 
enterochromafin like cells in the stomach of the rat, hamster, and guinea pig. Cell Tissue Respiration. 256: 247-325. 
10. Chew C.S, Hersey SJ, Sachs G and Berglindh T.H. (1980). Histamine responsiveness of isolated gastric glands.    American 
Journals of Physiology. 238: G312-G320. 
11. Crawford AS and White JG. (2002). Celecoxib-induced upper gastrointestinal hemorrhage and ulceration. Southern Medical 
Journal. 95: 1444–1446. 
12. Dajani EZ and Klamut MJ. (2000). Novel therapeutic approaches to gastric and duodenal ulcers: an update. Expert Opinion on 
Investigational Drugs. 9: 1537–1544. 
13. de Souza Almeida ES, Filho VC, Niero R, Clasen BK, Balogun SO and de Oliveira Martins DT. (2011). Pharmacological 
mechanisms underlying the anti-ulcer activity of methanol extract and canthin-6-one of Simaba ferruginea A. St-Hil. in animal 
models, Journal of Ethnopharmacology. 134: 630–636 
14. Dial E, Thompson J and Rosenfeld GC. (1981). Isolated parietal cells histamine response and pharmacology, Journal of 
Pharmacology and Experimental Therapeutic. 219: 586-590. 
15. Faisal K, Parveen S, Rajendran R, Girija R, Periasamy VS, Kadalmani B, Puratchikody A, Ruckmani K, Pereira BMJ and 
Akbarsha MA. (2006). Male reproductive toxic effect of Quassia amara: observations on mouse sperm. JER. 10 (1): 66-69. 
16. Falcão, H.S., Leite, J.A., Barbosa-Filho, J.M., de Athayde-Filho, P.F., Chaves, M.C.O., Moura MD, Ferreira AL, de Almeida 
Souza-Brito ARM, Diniz AFFM and Batista LM. (2008). Gastric and duodenal antiulcer activity of alkaloids: a review. 
Molecules. 13: 3198–3223. 
17. Ghosh MN and Schild HO. (1958). Continuous recording of acid gastric secretion in the rat. British Journal of Pharmacology. 
21: 1393-1396. 
18. Gilani AH and Rahman A. (2005). Trends in ethnopharmacology. J Ethnopharmacol 100:43- 49.  



Raji and Oloyede  Afr J Tradit Complement Altern Med. (2012) 9(1):112‐119 

http://dx.doi.org/10.4314/ajtcam.v9i1.16 

119

20. Guth PH. (1992). Current concepts in gastric microcirculatory pathophysiology. The Yale Journal of Biology and Medicine. 
65: 677–688. 
21. Holcombe C and Okolie H. (1991). Incidence of duodenal ulcer in the northern Savannah of Nigeria. Trop Doct. 21: 16 – 18. 
22. Klein Jr. LC, Gandolfi RB, Santin JR, Lemos M, Filho VC and de Andrade SF. (2010). Antiulcerogenic activity of extract, 
fractions, and some compounds obtained from Polygala cyparissias St. Hillaire &Moquin (Polygalaceae). Naunyn- 
Schmiedeberg’s Archives of Pharmacology. 381: 121–126. 
23. Konturek SJ, Konturek PC, Brzozowski T, Konturek JW and Pawlik WW. (2005). From nerves and hormones to bacteria in 
the stomach; Nobel prize for achievements in gastrology during last century. Journal of Physiology and Pharmacology. 56: 507–
530. 
24. Lai KS. (1964). Studies on gastrin. Gut. 5: 327-341. 
25. Lewis DA and Hanson PJ. (1991). Anti-ulcer drugs of plant origin. In: Ellis, G.P., West, G.B. (Eds.), Progress in Medicinal 
Chemistry. 28: 201–231. 
26. Malu AO, Okeke EN and Daniyam C. (1994). Gastroduodenal diseases on the Jos plateau, Nigeria. Trans R Soc Trop Med 
Hyg. 88: 413 – 414. 
27. Mehmood MH, Aziz N, Ghayur MN and Gilani AH. (2010). Pharmacological Basis for the 8 Medicinal Use of Psyllium Husk 
(Ispaghula) in Constipation and Diarrhea. Dig Dis Sci 9 2010, DOI 10.1007/s10620-010-1466-0. 10. 
28. Morikawa T, Li N, Nagatomo A, Matsuda H, Li X and Yoshikawa M. (2006). Triterpene saponins with gastroprotective 
effects from tea seed (the seeds of Camellia sinensis). Journal of Natural Products. 69: 185–190. 
29. Mustapha SK, Bolori MT, Ajayi NA, Nggada HA, Pindiga UH, Gashau W and Khalil MIA. (2007). Endoscopic findings and 
the frequency of Helicobacter pylori among dyspeptic patients in north-eastern Nigeria. The Internet Journal of Gastroenterology. 
6: 1 – 7. 
30. Njar VCO, Adesanwo JK and Raji Y. (1995). Methyl angolensate: the antiulcer agent of the setm bark of Entandrophragma 
angolense. Planta Medica. 61: 91-92. 
31. Njar VCO, Alao TO, Okogun JI and Holland HL. (1993). 2-Methoxy Canthin-6-one: a new alkaloid from the stem wood of 
Quassia amara. Planta Med. 59: 259-261. 
32. Njar VCO, Alao TO, Okogun JI, Raji Y, Bolarinwa AF and Nduka EU. (1995). Antifertility activity of Quassia amara: 
quassin inhibits the steroidogenesis in rat Leydig cells in vitro. Planta Medica. 61: 180-182 
33. Ouyang H and Chen JD. (2004). Therapeutic roles of acupuncture in functional gastrointestinal  disorders. Aliment Pharmacol 
Ther. 20:831–841. 
34. Parveen S, Das S, Kundra CP and Pereira BMJ. (2003). A comprehensive evaluation of the reproductive toxicity of Quassia 
amara in male rats. Reproductive Toxicology. 17: 45-50. 
35. Raji Y and Bolarinwa A.F. (1997). Antifertility activity of Quassia amara in male rats: in vivo study. Life Sciences. 61: 1067-
1074. 
36. Raji Y, Hammed AI, Adesanwo JK and Ogunwande IA. (2000). Antiulcerogenic effects of Tylophora conspicua in male rats. 
Phytotherapy Res. 14: 378-380. 
37. Raji Y, Ogunwande IA, Adesola JM and Bolarinwa AF. (2001). Anti-diarrhegenic and anti-ulcer properties of Irvingia 
gabonensis in rats. Pharmaceutical Biology. 39: 340-345. 
38. Raji Y, Ogunwande IA, Osadebe CA and John G. (2004). Effects of Azadirachta indica extract on gastric ulceration and acid 
secretion in rats. J. Ethnopharmacol. 90: 167-170. 
39. Raji Y, Udoh US and Ojo OO. (2003). Gastric ulcerogenic activities of Piper guineese extract in rats. Nig. J. Physiol. Sci. 18: 
27-30 . 
40. Raji Y. (2010). The effects of bioactive principles from stem bark extract of Quassia amara, Quassin and 2-methoxycanthine-
6-one on haematological parameters in albino rats. Nig. J. Physiol. Sci. 25(2): 103-106. 
41. Ramakrishnan K and Salinas RC. (2007). Peptic ulcer disease. American Family Physician. 76: 1005–1012. 
42. Ramirez RO and Roa Jr. CC. (2003). The gastroprotective effect of tannins extracted from duhat (Syzygium cumini Skeels) 
bark on HCl/ethanol induced gastric mucosal injury in Sprague–Dawley rats. Clinical Hemorheology and Microcirculation. 29: 
253–261. 
43. Tovey FI and Tunstall M. (1975). Duodenal ulcer in black populations in Africa south of the Sahara. Gut. 16: 564 – 576. 
44. Trager W and Polonsky J. (1981). Antimalarial activity of quassinoids against chloroquine-resistant Plasmodium falciparum 
in vitro. Am J Trop Med Hyg.30:531-537. 
45. Tsukimi Y, Nakai H, Itoh S, Amagase K and Okabe S. (2001). Involvement of heat shock proteins in the healing of acetic 
acid-induced gastric ulcers in rats. Journal of Physiology and Pharmacology. 52: 391–406. 
46. Vasconcelos PC, Andreo M.A, Vilegas W, Hiruma-Lima CA and Pellizzon CH. (2010). Effect of Mouriri pusa tannins and 
flavonoids on prevention and treatment against experimental gastric ulcer. Journal of Ethnopharmacology. 131: 146–153. 


