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Cassia sieberiana DC. (Caesalpiniaceae), Guiera senegalensis JF. Gmel (Combretaceae) and Excoecaria 
grahamii (Hochst) Pax. (Euphorbiaceae) are used in traditional medicine in Burkina Faso to treat gastro-
intestinal parasites. Standard methods were used for phytochemical screening and to evaluate the in 
vitro anthelmintic activity of the aqueous extracts of the three (3) plants using the egg hatch test 
against Haemonchus contortus eggs. The phytochemical analysis revealed the presence of 
anthocyanosides, tannins, saponosides, reducing compounds, carbohydrates, flavonoids and 
triterpenic steroids in the extracts of the root bark of C. sieberiana and the leaves of C. sieberiana, G. 
senegalensis and E. grahamii. All extracts inhibited significantly (p< 0.05) the eggs hatch of H. 
contortus. At the concentration of 14.25 mg/mL, the percentages of inhibition varied from 60.33 ± 8.43 to 
76.6 ± 4.91%. These results indicate that the studied plants possess anthelminthic activities and thus 
justify their use for the treatment of gastrointestinal parasites infections. 
 
Key words: Anthelmintic activity, medicinal plants, phytochemical, in vitro, Haemonchus contortus, Burkina 
Faso. 

 
 
INTRODUCTION 
 
Gastrointestinal parasites infections are public health 
problem in humans and livestock. In particular, the high 
prevalence of intestinal nematodes, with an estimated 3.5 
billion people being infected every year has been 
reported (Horton, 2003; Bethony et al., 2006;  Grzybek  et  

al., 2016). Thus, more than a quarter (1/4) of the world's 
population is affected by parasites infections including 
helminthosis. They are often responsible for nutritional 
deficiency with heavy consequences for the children, girls 
of childbearing age  and  pregnant  women (WHO, 2008).
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Indeed, these diseases undermine the intellectual growth, 
the cognitive development and the school performance in 
children (Hotez, 2009; WHO, 2015). These gastrointestinal 
parasites are also responsible for high morbidity, weight 
loss, poor reproductive status and likely mortality in 
livestock (Ndao et al., 1995; Wolstenholme et al., 2004; 
Grzybek et al., 2016). Their control is based on the use of 
modern anthelmintic drugs (Hounzangbe-Adote et al., 
2005; Hoste et al., 2011). However, the excessive use of 
these anthelmintics leads increasingly to the 
development of resistance of helminths. Due to this factor 
and other reasons including the problem of accessibility 
to the modern drugs at the appropriate time and place 
and the lack of financial resources (Asase et al., 2008), 
many people in the developing countries use the plants 
for their primary health care (Stangeland et al., 2008; 
Tanner et al., 2011; Asase et al., 2008). Thus, the 
importance and the use of medicinal plants in countries 
such as Burkina Faso are no longer to be demonstrated. 
But, the therapeutic efficacy and the chemical contents of 
many plants remain to be scientifically documented. 

Several medicinal plants are used in Burkina Faso to 
treat human and animal gastrointestinal parasites 
(Kaboré et al., 2007). Surveys in four areas of the country 
have shown that Cassia sieberiana DC. 
(Caesalpiniaceae), Guiera senegalensis JF. Gmel. 
(Combretaceae) and Excoecaria grahamii (Hochst) Pax. 
(Euphorbiaceae) are among the most frequently cited 
plants for the treatment of gastro intestinal parasitosis 
(Traoré et al., 2013). Several studies have demonstrated 
the antimicrobial, analgesic, anti-inflammatory, 
antihypertensive, anti-venomous, spasmolytic, diuretic 
and laxative effects of these medicinal plants (Anton and 
Duquenois, 1968; Kerharo and Adam, 1974). Fall et al. 
(2004) have demonstrated the anticoccidial effects of the 
butanol extract of C. sieberiana. Trypanocidal properties 
of the leaves of this plant have also been reported (Hoet 
et al., 2004). The use of G. senegalensis in the treatment 
of diarrhoea, as febrifuge, antineuralgic, and diuretic have 
been reported by Kerharo et al. (1948). 

This paper reported the results of the chemical 
screening of the extracts of C. sieberiana, G. 
senegalensis and E. grahamii used in Burkina Faso 
against gastro intestinal parasites in human and 
livestock. The extracts of the plants were also evaluated 
for their anthelminthic activities using the eggs hatch test 
on the nematode parasite Haemonchus contortus. 
 
 
MATERIALS AND METHODS 
 
Study species 
 
C. sieberiana DC. (Caesalpiniaceae). Synonyms: Cassia 
abbreviata Oliv. ; Cassia kotschyana Oliv 
 
Cassia sieberiana is a small tree branched near the base and can 
reach 5 m high.  The stem bark is fissured and lamellar, blackish  in 
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old subjects. The leaves are alternate and composed, 10-30 cm 
long with 6-12 pairs of opposite leaflets. The inflorescences are 
long hanging clusters of yellow flowers up to 35-50 cm long. The 
fruits are long and straight cylindrical pods up to 60 to 80 cm long 
by 10 to 15 mm in diameter, indehiscent, dark brown or blackish at 
maturity, persisting for a very long time on the tree. The fruit is 
transversely partitioned, each lobe containing a seed surrounded by 
a more or less farinaceous yellow pulp. 

C. sieberiana is widespread in West Africa and is very common in 
all savannah woodlands or shrubs of the Sudanian zones up to the 
edge of the Guinean forest in Casamance. The plant is widely used 
in traditional medicine as an analgesic in dysmenorrhea, body pain 
in humans and in veterinary medicine (Sam et al., 2011). The in 
vitro anthelmintic activity against Caenorhabditis elegans of the 
leaves extract have been reported (Waterman et al., 2010). 

Guiera senegalensis J.F. Gmel. (Combretaceae) ; Synonym: 
Guiera glandulosa Sm. G. senegalensis is an erect shrub, branched 
almost from the base with several silvery pubescence branches. 
The leaves are opposite, oval, softly pubescent on both sides, with 
black glands below and white hairs giving a general green-gray 
silvery shade to shrubs. The fruit is elongated, densely and long 
hairy, silver and pink, radiating like hairy legs of a spider. The plant 
is semi-evergreen and can reach 3 m high. The species is 
widespread in Africa throughout the Sudano-Sahelian zone; from 
Senegal to Cameroon up to Sudan. It is widely distributed in 
Nigeria, Senegal, The Gambia, Mali, Niger and Burkina Faso where 
it is locally gregarious and very abundant. G. senegalensis is 
regarded by traditional medicine practitioners in West Africa as a 
panacea, as its medicinal uses are important and varied (Akuodor 
et al., 2013). It is used to treat cough, pneumonia, and malaria, 
gastrointestinal pain, dysentery, diarrhea and used against 
intestinal worms (Maleš et al., 1998). 
 
 
Excoecaria grahamii (Hochst) Pax.  (Euphorbiaceae); Synonym 
Sapium grahamii (Stapf) Prain 
 
E. grahamii is an African small shrub glabrous, unbranched, up to 
60 to 90 cm tall with milky and sticky latex. The stems are 
herbaceous or sub herbaceous. The stem with lignified base is 
derived from a tuberous creeping root. The fruit is a three-lobed 
capsule of 2-2.5 cm diameter, hard, brown, with explosive 
dehiscence, containing three seeds. The seeds are almost globular, 
brown to yellow and about 5 mm long. The genus Excoecaria 
occurs in the tropics of the Old World and the Pacific islands and 
comprises 35 species. There are about 6 species in the continental 
Africa and about 5 species in Madagascar. E. grahamii is common 
in savannahs and at the edge of forests, usually on moist soils, 
from Guinea to Nigeria. The whole plant, the leaves and the latex 
are used in traditional medicine in Benin, Burkina Faso, Ivory 
Coast, Niger and Nigeria against skin affections, edema, leprosy, 
dysentery, guinea worms, and hallucinations. In Burkina Faso, the 
leaves decoction is known to have purgative effects and is also 
used to induce abortion (Nacoulma, 1996). The roots latex is used 
for ritual scarifications and tattooing. 

 
 
Plants material 

 
The leaves and the roots bark of the three (3) plants were collected 
in the suburbs of Ouagadougou (savanna zone). The plants C. 
sieberiana and G. senegalensis were collected at the beginning of 
the rainy season (June) in Gampéla, located at 15 km in the East of 
Ouagadougou. E. grahamii was collected during the rainy season 
(August) at Loumbila at 15 km at the North-East of Ouagadougou. 
The plant's species were confirmed at the herbarium of the National  



 
 

556          Afr. J. Pharm. Pharmacol. 
 
 
 
Centre for Scientific and Technical Research (CNRST) in 
Ouagadougou, where specimens are deposited under the numbers 
of HNBU00179 (C. sieberiana), HNBU00252 (G. senegalensis) and 
HNBU01032 (E. grahamii). 

 
 
Eggs of H. contortus 
 
The H. contortus eggs were collected from adult worms harvested 
from the stomach of naturally infected goats or sheep. The 
stomachs were bought from the refrigerated slaughterhouse of 
Ouagadougou. 
 
 
Plants extracts 
 
The leaves and the roots bark were washed with water and dried 
from dust. They were finely powdered. The powders were used to 
make decoctions for the leaves of C. sieberiana, E. grahamii and G. 
senegalensis and maceration for the roots barks of C. sieberiana. 
For decoctions, 100 g of plant powder were extracted in 1000 mL of 
distilled water. The mixture was boiled for 1 h. After cooling, the 
extract is filtered through fine nylon mesh. The filtrates obtained 
from C. sieberiana (DFCS), from G. senegalensis (DFGS) and from 
E. grahamii (DFEG) were centrifuged at 2000 rpm for 10 min. The 
supernatant obtained from each sample was frozen and then 
lyophilized. 

For extraction, 100 g of powder was mixed with 1000 mL of 
distilled water and allowed to macerate for 48 h before being filtered 
as for the decoctions. The filtrate obtained from C. sieberiana 
(MERCS) was frozen and then lyophilized. 

For the assay, 150 mg of the dried extracts were diluted in 10 mL 
of distilled water to get a stock solution which was serially diluted to 
obtain five different concentrations. 
 
 
Collection of eggs of H. contortus 
 
The method used was that described by Jabbar et al. (2006). For 
this purpose, the adult worms collected in phosphate buffer solution 
(PBS; pH = 7.2) were washed with distilled water and crushed 
lightly in a mortar using a porcelain pestle to release the eggs. The 
solution obtained was filtered through mesh sieves of various sizes 
(1 mm and 100 μm). Then, a smaller mesh sieve (38 μm) was used 
to collect the eggs released by the crushed worms. After several 
rinses with distilled water, the eggs were recovered in solution and 
the concentration was adjusted to approximately 1000 eggs/mL of 
distilled water. 
 
 
Phytochemical screening of the extracts 
 
The decoctions and the macerate obtained were used for 
phytochemical tests to identify the chemical groups present in the 
plants. The characterization methods described by Ciulei (1982) 
were used. 
 
 
Egg hatch assay 
 
The egg hatch assay was carried out according to the method 
described by Coles et al. (2006). 100 μL of the egg suspension 
adjusted to approximately 1000 eggs/mL was deposited in each 
well of a multiwell (24 wells) plate. In each well, 1900 μL of the 
lyophilized extracts were added at concentrations of 0.1, 1, 3, 10 
and 15 mg/mL giving final concentrations of 0.095, 0.95, 2.85,  9.50  

 
 
 
 
and 14.25 mg/mL. PBS and albendazole were used as negative 
and positive controls, respectively. Then, the plate was incubated at 
the laboratory temperature (32°C) for 48 h. At the end of the 
incubation, a drop of formalin was deposited in each well to stop the 
evolution of the eggs. Then, the eggs and died or alive larvae were 
counted under a microscope (Olympus BH-2, Optical Co. LTD, 
Japan) at 40 X, to establish the egg hatching rate. The test was 
carried out in triplicate. 

The results were expressed as % inhibition of eggs hatch. For 
each extract concentration, the % inhibition of eggs hatch was 
calculated using the modified formula of Coles et al. (1992): 
 
Percentage (%) inhibition of egg hatch = (1-X2 / X1) × 100 
 
Where, X1 = initial number of eggs in the well and X2 = final number 
of eggs in the well. 
 
 

Reference drug 
 

The reference drug, albendazole (tablets, 400 mg) used in this 
study was bought from a local pharmacy. This drug was chosen 
due to its availability and also because some authors have used it 
for in vitro trials using different concentrations. The tablets were 
powdered and the powder was diluted in distilled water to obtain a 
stock solution with a concentration of 15 mg/mL, which was serially 
diluted to obtain the same concentrations as with the extracts. 
 
 

Statistical analysis 
 

For the egg hatch assay, the tests were carried out in triplicate and 
repeated twice (2) or three (3) times. The statistical analysis was 
performed with the GraphPad Prism software, version 6.01 (Graph 
Pad Software Inc., San Diego, CA). Results were expressed as 
mean ± SEM. Values of 50% inhibitory concentrations (IC50: the 
concentration capable of inducing 50% inhibition of egg hatching) 
were determined using a nonlinear regression analysis. The 
ANOVA was used for the analysis of the data. The differences were 
considered statistically significant when p <0.05. 
 
 

RESULTS 
 

Phytochemical analysis 
 

The results of chemical screening of the four (4) extracts 
from the 3 plants are presented in Table 1. According to 
these results, anthocyanosides, tannins, saponosides, 
reducing compounds, oses and polyoses, flavonoids and 
triterpene steroids were found in all extracts. Thus, the 4 
extracts showed approximately the same phytochemical 
profile except for coumarins which were not detected in 
the roots bark extract of C. sieberiana and the alkaloids 
salts which were found only in the leaves extract of G. 
senegalensis. 
 
 

Ovicidal activity 
 

The results of the egg hatch assay, testing of the four (4) 
extracts of the three (3) plants are presented in Figure 1. 
All the extracts showed  a  dose-dependent  inhibition  of   
 the  H. 
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Table 1. Phytochemical composition of four extracts from the three plants #. 
  

Chemical group 
Extracts 

MERCS DFCS DFGS DFEG 

Anthocyanosides  + ++ ++ ++ 

Tannins  + ++ ++ ++ 

Saponosides  ++ ++ + + 

Reducing compounds  ++ ++ ++ + 

Oses and polyoses ++ ++ ++ + 

Alkaloid salts  ND ND + ND 

Flavonoids  ± + ++ + 

Triterpenes/ steroids glucosides  ++ ++ ++ ++ 

Coumarins and derivatives ND ++ ++ ++ 
 

ND = not detected; ± = traces; + = presence; ++ = abundant. 
#
Root bark extract of Cassia sieberiana 

(MERCS) and leaves extracts from Cassia sieberiana (DFCS), Guiera senegalensis (DFGS) and Excoecaria 
grahamii (DFEG). 

 
 
 

 
 

Figure  1.  Inhibition of egg hatching (%) for increasing concentrations of four extracts from the three 
plants#, the negative control and the positive control (n = 6-9). *, P <0.05; **, p <0.01; ***, p <0.001: 
significant compared to the positive control albendazole. #Root bark extract of Cassia sieberiana 
(MERCS) and leaves extracts from Cassia sieberiana (DFCS), Guiera senegalensis (DFGS) and 
Excoecaria grahamii (DFEG). 

 
 
 
contortus egg hatching. The values of the % inhibition 
produced by the extracts and the positive control 
(albendazole) were statistically different (p <0.05) 
compared to that of the negative control (PBS) (2.27 ± 
0.39 %). 

At the concentration of 14.25 mg/mL, the macerate of 
root bark of C. sieberiana (MERCS), the decoction of 
leaves of C. sieberiana (DFCS), the decoction of leaves 
of G. senegalensis (DFGS) and the decoction of leaves 
of E. grahamii (DFEG) showed egg hatch inhibition 
between 60 and 73%. These effects  were  similar  to  the 

inhibition induced by albendazole (73.34 ± 13.33%) and 
were significantly different (p <0.05) compared to the 
negative control (PBS). 

Comparison between the four (4) extracts showed that 
there was no significant difference (p > 0.05) between the 
effect of the leaves extract (DFCS) and the root bark 
extract (MERCS) of C. sieberiana. But the effect induced 
by DFCS was significantly different (p <0.05) from the 
effects of DFGS and DFEG. Similarly, MERCS induced a 
significantly different (p <0.05) effect from that of DFGS. 
The IC50 values for the extracts were determined and  are 
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Table 2. Table 2: The median inhibitory concentration (IC50) values 
(mg/mL) for four plants extracts from the three plants# on 
Haemonchus contortus eggs hatching.. 
 

Products IC50 (LI - LS)* 

MERCS 1.17 (0.47-2.88) 

DFCS 1.05 (0.64-1.73) 

DFGS 4.64 (3.07-7.02) 

DFEG 0.39 (0.1-1.48) 

Albendazole 0.03 (0.0-0.79) 
 

*Values at 95% confidence interval (CI); LI, lower limit of CI; LS, upper 
limit of CI. 

#
Root bark extract of Cassia sieberiana (MERCS) and leaves 

extracts from Cassia sieberiana (DFCS), Guiera senegalensis (DFGS) 
and Excoecaria grahamii (DFEG). 
 
 
 

presented in Table 2. 
 
 

DISCUSSION 
 

The main chemical groups highlighted in the extracts of 
C. sieberiana, G. senegalensis and E. grahamii were 
anthocyanosides, tannins, saponosides, triterpene and 
steroids. These findings corroborate those of Abubakar et 
al. (2000), Kouamé et al. (2009), Shettima et al. (2012) 
and Nartey et al. (2012) who reported the presence of 
these chemical compounds in the three plants. The 
chemicals found in G. senegalensis leaf extracts were 
alkaloids, saponosides, coumarins, flavonoids, and 
tannins. These data corroborate the results previously 
reported. Indeed, the presence of tannins, flavonoids 
(Abubakar et al., 2000) and alkaloids (Fiot et al., 2005) 
was revealed in leaves extracts of this plant. Nacoulma 
(1996) also reported the presence of these constituents 
in the leafy stems of G. senegalensis. In addition to 
tannins, our results show the presence of saponosides 
and triterpene/steroids in the leaves and the roots bark of 
C. sieberiana. These results are in agreement with those 
of Tamboura et al. (2005) which revealed the presence of 
tannins and saponosides in this plant. These active 
substances probably explain the current uses of the three 
plants by traditional healers in the treatment of many 
human and animal diseases including parasitic infections 
(Nacoulma, 1996). Indeed, the therapeutic properties of 
these secondary metabolites have been reported 
(Cowan, 1999). According to Waterman et al. (2010), 
tannins and other phenolic compounds possess proteins 
coagulant properties that would give rise to a broad 
spectrum of vermicidal activities. It is generally 
considered that the anthelminthic effects of forage 
containing tannins are related to their content of 
condensed tannins (Hoste et al., 2011). Some in vitro 
results suggest also that secondary metabolites such as 
flavonoid and alkaloïds (Molan et al., 2003;; Barrau et al., 
2005; Brunet and Hoste, 2006; Eguale et al., 2008; 
Chagas et al., 2008; Muthee et al., 2011), saponins 
(Ademola and Eloff, 2010;  Waterman  et  al.,  2010)  and  

 
 
 
 
terpenoids (Marley et al., 2006; Githiori et al., 2003) may 
possess some anthelminthic properties. The dose-
dependent relationship between the concentration of 
tannins and/or flavonoid compounds and the 
anthelminthic activity has been demonstrated under both 
in vitro (Molan et al., 2002; Brunet and Hoste, 2006) and 
in vivo conditions (Hoste et al., 2011; Brunet et al., 2007; 
Terrill et al., 2009). 

The high egg hatching inhibition (> 60%) induced by 
the extracts at 14.25 mg/mL and the few inhibition rate (≈ 
2.27%) with PBS (negative control), confirm that changes 
in egg hatch observed with the extracts, result from the 
ovicidal action of these substances. They induced an 
inhibition of the egg hatching in the nematode parasite H. 
contortus. Thus, they possess in vitro anthelmintic 
properties. 

These results showed clearly that the leaves extract of 
E. grahamii (IC50 = 0.39 mg/mL) was more active than the 
other extracts and 10 times less active than the positive 
control, albendazole (IC50 = 0.03 mg/mL). Based on the 
IC50 values (Table 2), the extracts and the positive control 
could be classified, in order of power, as follows: 
albendazole > DFEG > DFCS > MERCS > DFGS. This 
ovicidal activity could support the use of these plants by 
traditional healers against gastrointestinal parasites and 
the chemical groups found in the plant's extracts should 
be the basis of the biological activities attributed to these 
plants, including their anthelminthic properties (Paolini et 
al., 2003). It has been reported that the active molecules 
with ovicidal activity penetrate the eggshell and prevent 
its development or paralyze the L1 larval stage inside the 
egg (Wabo et al., 2011). The four extracts could have 
exerted their ovicidal effect through this mechanism. 
Thus, the hatching process could have been inhibited by 
active compounds such as nitrogen-containing 
compounds which are known to have ovicidal properties 
(Maciel et al., 2006). However, more investigation is 
needed to identify the active components responsible for 
this action. 
 

 

Conclusion 
 

The results from this study revealed that the extracts from 
C. sieberiana, G. senegalensis and E. grahamii inhibit the 
egg hatching in H. contortus and could be a potential 
source of anthelmintics. The activity of these extracts can 
be attributable to the secondary metabolites such as 
tannins, flavonoids, alkaloids, steroids, terpenoids and/or 
saponins or to the combined interaction of these 
components. However, further studies like larvicidal 
assays and in vivo trials should be carried out to confirm 
the efficacy of these plant species. 
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Artemisia parviflora Roxb.(Asteraceae) has medicinal properties. This study evaluates the 
gastroprotective potential of A. parviflora seeds against aspirin induced ulcers in albino rabbits.Thirty-
six rabbits were randomly divided into 6 equal groups (n = 6). Group 1 was control; group 2 received 
aspirin for 14 days; group 3 received omeprazole + aspirin for 14 days; groups 4, 5, and 6 received A. 
parviflora seed powder 250, 500, and 750 mg/kg, respectively along with aspirin, for 14 days. Total 
oxidant status (TOS), totalantioxidant capacity (TAC), malondialdehyde (MDA), and catalase (CAT) were 
determined to check the gastric damage. Ulcer score, gastric volume, gastric pH, and total acid output 
was also measured to determine gastroprotective potential of A. parviflora. A. parviflora seed powder 
exhibit gastroprotective potential with significant reduction in the ulcer score, acid output, and gastric 
volume while the pH of gastric mucosa increases significantly at the dose of 750 mg/kg when compared 
to aspirin treated group. Biochemical analysis showed a significant increase in TAC and CAT activity 
while it showed significant decrease in the levels of TOS and MDA which indicate reduction in gastric 
damage.A. parviflora seed powder proved to be gastroprotective at 250, 500 and 750 mg/kg with gastric 
protection of 47.5, 58.1, and 73.5%, respectively. It also has potent antioxidant properties. 
 
Key words: Antiulcer, ulcer score, gastric volume, gastric pH. 

 
 
INTRODUCTION 
 
Stomach stores food, possesses antibacterial action, and 
secretes gastric juices (Baumgart and Sandborm, 2007) 
while gastric ulcer is a rupture in the normal gastric 
mucosa that extends throughout the muscularis mucosa. 
Gastric ulcer could be divided into two common types 
according to location, ulcerative colitis (lower) and peptic 
ulcer (upper). Peptic ulcer develops when aggressive and 
protective factors are imbalanced. Helicobacter pylori, 
non-steroidal anti-inflammatory drugs (NSAIDs), pepsins, 

hydrochloric acid (HCl) and bile acid are the aggressive 
factors (Malairajan et al., 2008). NSAIDs weaken the 
protective mucous layer of the stomach wall and increase 
the secretion of HCl (Awaad et al., 2013). Epigastric pain 
is the predominant symptom of uncomplicated gastric 
ulcer along with more dyspeptic symptoms such as early 
satiety, bloating, nausea and fullness. In duodenal ulcer 
patient, epigastric ache occurs frequently during the night 
or the state of fasting and is usually relieved by acid-
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neutralising agents or food intake. Heartburn and erosive 
esophagitis are also reported in these patients (Gisbert 
and Pajares, 2003). 

The long term use of NSAIDs (aspirin) mainly inhibit the 
prostaglandin (PG) and cyclooxygenase (COX) enzyme 
which causes damage in gastric mucosa with production 
of free redicals (Baigent et al., 2009). The amount of 
serum lipid peroxidation (LPO) improved during the ulcer 
formation while catalase (CAT) and superoxide 
dismutase (SOD) levels decreased. There is an 
affirmative relationship that exists between the oxidative 
stress produced by free radicals, gastric ulcer and gastric 
carcinoma (Tandon et al., 2004). Most of the existing 
gastroprotective drugs operate on the offensive aspects 
neutralizing acid discharge like antacids, H2 receptor 
blockers like ranitidine, anticholinergics like pirenzepine 
and proton pump inhibitors like omeprazole that interfere 
with acid secretion (Ahmad et al., 2006). Proton pump 
inhibitors are the main synthetic antiulcer class of drugs 
that reduce the production of acid. Alternative therapies 
have been developed for the management of GI ulcers 
and herbal medicines are most important source for GI 
ulcer management. 

Artemisia parviflora Roxb. is an aromatic shrub, leaves 
are sessile, about 40-100 cm in height and found 
throughout Pakistan at high elevations. Although 
phytoconstituents of A. parviflora have medicinal 
importance, its gastroprotective effect has not been 
studied. A. parviflorais commonly used for skin diseases, 
cuts and wounds this could be due to the different 
phytochemical constituents of A. parviflora. These 
constituents have inhibitory effect on carcinogenesis in 
humans and also shows antioxidant activity (Ahuja et al., 
2011). Vital oils of Artemisia species are extensively 
utilized for a variety of medicinal uses such as 
antibacterial, fungicidal, antiviral,nematicidal and 
antimalarial (Ahmad et al., 2006).In present study 
antiulcer effect of A. parviflora was evaluated against 
aspirin induced ulcers in albino rabbits. 
 
 
MATERIALS AND METHODS 
 
Experimental animals 
 
Thirty-six male adult albino rabbits weighing 1.63 ± 0.25 kg were 
selected for the current studyand divided into six equal groups (n = 
6). Animals were housed in the experimental animal room, 
Department of Physiology and Pharmacology, University of 
Agriculture, Faisalabad (UAF), Pakistan at temperature 22 ± 2ºC, 
humidity 65 to 70% and a 12 h light/dark cycles for a week before 
the start of the experiment and during the experiment. Animals 
were provided with standard feed and water ad libitum. Further, the 
institutional ethical committee of UAF, Pakistan approved all 
procedures adopted in this study. 
 
 
Plant materials 
 
A. parviflora seeds were purchased from the herbal dealers of 
Faisalabad, Pakistan. The plant material was  authenticated  by  Dr. 

 
 
 
 
Mansoor Hameed, Department of Botany, Faculty of Sciences, 
UAF, Pakistan. A voucher specimen of A. parviflora seeds have 
been deposited in the Herbarium maintained by Department of 
Botany, UAF, Pakistan. The samples were preserved in the 
Pharmacology laboratory of theDepartment of Physiology and 
Pharmacology, UAF, Pakistan. The material was finely powdered 
with the help of a special electrical grinder. This process was done 
withthe precaution that the temperature did not rise up to 40ºC. This 
powder was passed through mesh sieve no. 200 and then stored in 
an airtight container for further experimental use. 
 
 

Treatment protocols 
 

All the rabbits were divided into six equal groups (n = 6). Group 1 
served as untreated control and received normal diet throughout 
the experiment, group 2 received aspirin (Disprin®; Reckitt 
Benckiser(Pakistan) Ltd. Karachi, 150 mg/kg orally for 14 days 
(Herbert et al., 2011). Group 3 received omeprazole (Omega®; 
Ferozsons Laboratoies Ltd. Karachi, 20 mg/kg) + aspirin (150 
mg/kg) for 14 days (Maity et al., 2003). Groups 4, 5, and 6 received 
A. parviflora seed powder 250, 500, and 750 mg/kg, respectively 
along with aspirin 150 mg/kg for 14 days. Five ml distilled water was 
used to dilute the A. parviflora seeds powder before administration 
to the rabbits. 
 
 

Surgical procedures 
 

The animals were fasted for at least 24 h before the surgical 
procedure. On the 14th day of theexperiment these animals were 
sacrificed by decapitation. After this, the stomach was dissected out 
and transferred in to small tubes. The stomach was cut along the 
greater curvature and the contents were collected into small tubes 
for biochemical parameters. These gastric contents were 
subsequently centrifuged at 3000 rpm for 5 min. The supernatant 
was separated and its volume was expressed as ml/100 g body 
weight. 
 
 

Blood sampling 
 

Blood samples were collected at 14th day of experimental 
treatments. The samples were allowed to clot for 20 min at 
refrigeration temperature and then centrifuged for 5 min at 4000 
rpm to separate serum. Serum was stored at -4ºC till the estimation 
of different antioxidant parameters. 
 
 

Acid output 
 

The acid output was calculated by titrating the supernatant fluid 
collected from the stomach with 0.05N NaOH. Acidity was 
expressed as molEq/l/100 g of body weight (Maity et al., 2003). 
 

          
                            

   
       

 
 

Ulcer index 
 

The number of ulcers was noted and the severity was determined 
with the following scores: Normal coloration (0.0), Red coloration 
(0.5), Spot ulcer (1.0), Hemorrhagic stress (1.5), Deep ulcers (2.0), 
Perforation (3.0). Ulcer index (UI) was calculated using the formula 
(Vogel, 2002). 
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Table 1. Mean values of ulcer score, ulcer index and curative ratio after 14 days of treatment with per-oral drugs 
and A. parviflora seed powder in rabbits. 
 

Group Dose (mg/kg) Ulcer score Ulcer index Curative ratio % 

1 Routine feed 0.08 ± 0.08
c
 0.00  

2 150 2.35 ± 0.35
a
 13.9  

3 20 0.67 ± 0.24
c
 3.25 76.6 

4 250 1.78 ± 0.20
ab

 7.29 47.5 

5 500 1.07 ± 0.30
bc

 5.82 58.1 

6 750 0.54 ± 0.24
c
 3.67 73.5 

 

Similar letters on means (n = 6) in a column are statistically non-significant (p ≥    5),       n    , 2    sp   n, 3   
Omeprazole + Aspirin, 4 = Aspirin +250 mg/kg A. parviflora seed powder, 5 = Aspirin + 500 mg/kg A. parviflora seed 
powder, 6 = Aspirin +750 mg/kg A. parviflora seed powder. 

 
 
 

Table 2. Mean values of Acid output, pH and gastric volume after the 14 days of treatment with per-oral drugs and A. 
parviflora seed powder in rabbits. 
 

Group Dose (mg/kg) Acid output (molEq/l/100 g) pH Gastric volume (ml/100 g) 

1 Routine feed 26.5 ± 0.27
e
 2.05 ± 0.06

b
 20.9 ± 0.34

e
 

2 150 39.7 ± 0.16
a
 0.87 ± 0.16

a
 35.1 ± 0.10

a
 

3 20 28.9 ± 0.27
d
 4.47 ± 0.21

d
 24.9 ± 0.15

d
 

4 250 35.2 ± 0.19
b
 1.13 ± 0.20

a
 32.1 ± 0.29

b
 

5 500 31.7 ± 0.25
c
 3.01 ± 0.24

c
 29.8 ± 0.22

c
 

6 750 29.4 ± 0.25
d
 4.10 ± 0.22

d
 25.6 ± 0.23

d
 

 

Similar letters on means (n = 6) in a column are statistically non-significant (p ≥    5),       n    , 2    sp  n, 3      p  z    
+ Aspirin, 4 = Aspirin +250 mg/kg A. parviflora seed powder, 5 = Aspirin + 500 mg/kg A. parviflora seed powder, 6 = Aspirin 
+750 mg/kg A. parviflora seed powder. 

 
 
 
Where, US = mean severity of ulcer score. UN = average number of 
ulcers per animal. UP = percentage of animals with ulcer incidence. 
 
 
Curative ratio 
 
The curative ratio from the ulcer was calculated for the treated 
groups by using the following equation. 
 

     n     ( )   
[       ]

   
      

 
Where, CUI = ulcer index of control groups. TUI = ulcer index of 
treated groups. 
 
 

Biochemical examination 
 
Malondialdehyde (MDA) was determined according to the method 
developed by Ohkawa et al. (1979). Enzymatic activity of enzyme 
catalase (CAT) was measured by method of Goth (1991). The total 
oxidant status (TOS) and the total antioxidant capacity (TAC) in 
serum was measured by methods developed by Erel (2004, 2005) 
using spectrophotometer. 
 
 

Statistical analysis 
 
The values were expressed as mean ± SE. Statistical analysis was 
performed by one way analysis of variance (ANOVA) at 5% level of 
significance (Steel et al., 1997). 

RESULTS  
 
The seeds powder of A. parviflora 250 to 750 mg/kg, 
given orally once daily for fourteen days showed dose 
dependent protective effect against gastric ulcer induced 
by aspirin. A. parviflora at the dose rate of 750 mg/kg 
significantly protected the animal and healed ulcer after 
fourteen days of treatment. 

Mean ulcer score of group 2 was 2.35 that increased 
significantly (p<0.05) after administration of aspirin, while 
it significantly decreased for group 3 as 0.67 which was 
treated with omeprazole + aspirin and also it was 
decreased for group 6 which was treated with the highest 
dose of test plant, having value of mean ulcer score 0.54. 

Ulcer index also showed the similar pattern of results 
as that of ulcer score. After fourteen days of the 
treatment ulcer index for groups 1, 2, 3, 4, 5, and 6 was 
0.00, 13.9, 3.25, 7.29, 5.82, and 3.67, respectively. 
Group 3 (Omeprazole + aspirin) and highest plant dose in 
group 6 showed the significant (p < 0.05) reduction in 
ulcer index. The percent curative ratio of A. parviflora 
seed powder at 250, 500, and 750 mg/kg was 47.5, 58.1, 
and 73.5%, respectively as shown in Table 1. 

Total acid output (molEq/l/100 g body weight) of rabbits 
in after 14 days are shown in Table 2. The mean values 
for acid output showed that the aspirin increased the
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Table 3. Mean values of TOS, TAC, MDA, and CAT after the 14 days of treatment with per-oral drugs and A. parviflora 
seed powder in rabbits. 
 

Groups Dose (mg/kg) TOS (μmol/l) TAC (mmol/l) MDA (nmol/l) CAT (KU/l) 

1 Routine feed 3.69 ± 0.09
d
 3.06 ± 0.25

c
 3.34 ± 0.05

d
 10.4 ± 0.19

a
 

2 150 7.03 ± 0.17
a
 0.93 ± 0.01

a
 7.97 ± 0.15

a
 4.99 ± 0.39

c
 

3 20 3.65 ± 0.05
d
 2.98 ± 0.15

c
 3.5 ± 0.09

d
 9.61 ± 0.28

a
 

4 250 5.94 ± 0.36
b
 1.35 ± 0.14

ab
 6.92 ± 0.15

b
 5.9 ± 0.19

c
 

5 500 4.98 ± 0.31
c
 1.79 ± 0.20

b
 5.13 ± 0.32

c
 7.71 ± 0.26

b
 

6 750 3.63 ± 0.06
d
 2.78 ± 0.14

c
 3.26 ± 0.05

d
 9.23 ± 0.21

a
 

 

Similar letters on means (n = 6) in a column are statistically non-significant (p ≥    5),       n    , 2    sp   n, 3      p  z      
Aspirin, 4 = Aspirin + 250 mg/kg A. parviflora seed powder, 5 = Aspirin + 500 mg/kg A. parviflora seed powder, 6 = Aspirin + 750 
mg/kg A. parviflora seed powder. 

 
 
 
acidity in group 2 having mean value 39.7 molEq/l/100 g 
as compared to the group 1 which has mean value for 
acidity 26.5 molEq/l/100 g, while the groups treated with 
A. parviflora seed powder showed significant results at 
dose 500 and 750 mg/kg as 31.7 and 29.4 molEq/l/100 g, 
respectively.It was also observed that pH was decreased 
markedlyin aspirin (group 2) treated rabbits compared to 
group 1, from 2.05 to 0.87. Omeprazole (group 3) 
enhanced pH (4.47) of gastric mucosa. Our test plant 
also increased the pH of gastric mucosa which was 4.10 
at the dose of 750 mg/kg. It was observed from the result 
that gastric volume also increased after the 
administration of aspirin (35.1) while administration of 
omeprazole and A. parviflora (750 mg/kg) significantly 
decreased mean gastric volume 24.9 and 25.6, 
respectively presented in Table 2. 

Results of the study showed that mean values of TAC 
for the group 1 was 3.06 mmol/l. TAC decreased (0.93 
mmol/l) with ulcer (group 2) production in stomach by the 
use of aspirin while it significantly (p< 0.05) increases 
upto normal values for groups 3 and 6 as 2.98 and 2.78 
mmol/l, respectively presented in Table 3.  

The mean values of TOS of group 1 was 3.69 μ   / . 
TOS increased (7.03 μ   /l) with ulcer production in 
stomach by the use of aspirin while it significantly (p< 
0.05) decrease up to normal values for groups 3 and 6 as 
3.65 and 3.63 μ   /l, respectively when compared with 
aspirin treated group presented in Table 3. 

Results of the current study also demonstrated that the 
mean values of MDA activity were increased (from 3.34 
to 7.97 nmol/l) when aspirin was used alone for the 
production ofan ulcer in the stomach. The mean values 
decrease significantly (p< 0.05) for groups 3, 4, 5, and 6 
as 3.5, 6.92, 5.13, and 3.26, respectively provided in 
Table 3.  

The mean values of CAT activity decreased up to 4.99 
KU/l when aspirin was used alone for the production of 
anulcer inthe stomach. This value is significantly (p < 
0.05) decreased froma normal value, that is, 10.4 KU/l 
and its value seems to increase significantly when treated 
with omeprazole (9.61 KU/l). It also had a normal range 

of values for CAT activity whenthe plant was used atthe 
highest dose as in group 6 (9.23 KU/l) which presented in 
Table 3. 
 
 
DISCUSSION 
 
Gastric ulcer is a break in the normal gastric mucosa of 
the stomach that extends throughout the muscularis 
mucosa into the submucosa or deeper. In ulcer condition 
erosions are formed and superficial epithelium of mucosa 
is loosened. In the alimentary tract ulcer may occur 
everywhere. PGs play a significantprotective role in the 
stomach by stimulating the synthesis and secretion of 
mucus and bicarbonate, increasing mucosal blood flow 
and promoting epithelial proliferation. The major 
mechanism via NSAIDs cause ulcers is the inhibition of 
PGs by the inhibition of COX, which isa key enzyme in 
the bio-synthesis of PGs (Hamid et al., 2012). So to avoid 
all these adverse reactions of the drugs, herbal remedies 
should be given to the ulcer patient to cure the ulcer. 
Many natural products in plants have multifunctional 
molecules that protect them from infections of bacteria, 
viruses and other microorganisms. For this reason, we 
evaluated the antiulcer activity ofthe graded dose ofA. 
parviflora seed powder in albino rabbits. 

In the present study, results demonstrated that ulcer 
scores were significantly increased in animals treated 
with aspirin. Administration of synthetic antiulcer drug, 
omeprazole at dosea of 20 mg/kg along with aspirin 
significantly reduced the ulcer scores in comparison with 
aspirin treated rabbits. Concomitant administration of 
A.parviflora seed powder atthe dose rate of 250, 500, and 
750 mg/kg along with aspirin significantly reduced the 
ulcer scores. The mean value of A. parviflora at dose rate 
of 750 mg/kg was not significantly different from 
omeprazole. The results of our study conicide with other 
studies (Aslam et al., 2013; Begum et al., 2014). 

pH of gastric secretions was measured in the current 
study. Administration of aspirin significantly reduced the 
pH of gastric mucosa  as  described  in  previous  studies 



 
 
 
 

(Aslam et al., 2013). The administration of omeprazole 
along with aspirin significantly enhanced the pH of gastric 
mucosa. Concomitant administration of A. parviflora seed 
powder with aspirin significantly enhanced the pH of 
gastric secretions at three different doses 250, 500, and 
750 mg/kg.  

A. parviflora ata dose rate of 750 mg/kg significantly 
enhanced the pH and it produced similar results as 
synthetic antiulcer drug omeprazole. Aspirin causes the 
gastric damage by making the stomach pH more acidic 
which increases the acidity of the gastric mucosa by 
enhancing the concentration of hydrogen ions. These 
results are parallel as described in previous studies 
(Alsabri et al., 2013; Aslam et al., 2015). 

The gastric volume was significantly increased in 
groups 2. Aspirin enhances the acid secretions in gastric 
mucosa due to its acidic nature which enhances the 
volume of gastric secretions. Administration of 
omeprazole along with aspirin significantly reduces the 
gastric volume. Concomitant administration of A. 
parviflora along with aspirin significantly reduced the 
gastric volume at 250, 500, and 750 mg/kg. A. parviflora 
at a dose of 750 mg/kg significantly reduced gastric 
volume and its results were statistically similar with 
synthetic antiulcer drug omeprazole. The above 
mentioned results are consistent with previous research 
studies on aspirin induced gastric ulcer (Goswami et al., 
2011). Pretreatment with an oral dose of A. parviflora 
could partially decrease the ulcer index and permit the 
healing of gastric lesions induced by the administration of 
aspirin. 

The antioxidant (TAC, TOS, MDA, and CAT) activity of 
A. parviflora was also determined. Phytochemical 
screening showed a positive result for the steroids, 
terpenoids, alkaloids, di- and triterpenoids, phenols, 
flavonoids, tannins and volatile oils. These constituents 
have different activities which are helpful in healing ulcer. 
Flavonoids have free radical sacvenging and antioxidant 
activity. The important derivative of flavonoids is 
quercetin. Flavonoid increases mucus production and 
also have antihistaminic properties which reduces the 
histamine production and reduction of mast cells which 
are produced by the aspirin.  

The main mechanism of action for the gastroprotective 
effects of this flavonol are its proton pump inhibitor and 
antioxidant properties. Oral administration of NSAIDs, 
such as aspirin, indomethacin have several undesirable 
effects on the gastrointestinal tract and increase the 
likelihood of myocardial infarction.  

Flavonoids also have anti-inflammatory properties 
without any ulcerogenic action as a side effect and thus 
show a great advantage in the treatment of peptic ulcers 
(Kelly et al., 2009).  

Phenolic substances e.g. phenolic acid and tannins 
contribute directly to antioxidant activity. Tannins are 
important constituents of A. parviflora. These are poly 
phenols and water soluble compound present in plants. 
They   have   astringent   properties   so   they   are  used 
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primarily in medicine.  

Tannins precipitate micro proteins to the peptic ulcer 
location. Tannins form an impermeable layer over the 
coating that prevents the gut secretions and protects the 
basic mucosa from toxins and other irritants. Tannins 
endorse resistance to the achievement of proteolytic 
enzymes, a related activity against Helicobacter pylori. 
They also inhibit gastric acid secretion (Wallace et al., 
2000). 

This study gives the suggestion that in case of gastric 
ulcer the oxidative stress is increased then the MDA 
activity and levels of TOS are further increased in 
ulcerated group, while the levels of TAC and CAT are 
decreased for the same group. Antioxidants have 
defensive properties against gastric ulcer and many other 
ailments (Saravanan, 2011). The oxidative alteration in 
the cellular membrane or intracellular molecules occurs 
by the imbalance between ROS and antioxidant defense 
mechanism. LPO causes loss of membrane fluidity, 
impaired ion transport and membrane integrity (Tandon 
et al., 2004). 

It has been concluded from the results that when 
aspirin was given at a dose rate of 20 mg/kg, TOS and 
MDA were enhanced significantly while TAC and CAT 
activity were reduced significantly. Aspirin encourages 
the reactive oxygen metabolites that may play a part in 
gastric damage. These reactive species cause damage 
to the biochemical markers e.g. lipid and increased the 
production of free radicals that increased MDA production 
and decreased CAT and these free radicals production 
also because of impairment of cellular enzyme that 
involve in defensive mechanism of gastric ulcer such as 
total antioxidant capacity and CAT activity (Filho et al., 
2012). 

The curative ratio for ulcer of treated groups was 
computed. A. parviflora decreased gastric lesions dose 
dependently. A. parviflora significantly decreased the 
gastric MDA content while it increased CAT activity 
compares to aspirin. This showed that the antiulcer 
activity of the A. parviflora might be recognized by these 
tests. 
 
 
Conclusion 
 

In the present study, A. parviflora seeds extract proved to 
be gastroprotective. It also significantly enhanced the 
TAC and CAT activity comparable to synthetic antiulcer 
drug while it caused a significant reduction in TOS and 
MDA levels which indicates it as an antioxidant. Overall 
study revealed that extract of A. parviflora at 250, 500, 
and 750 mg/kg showed gastric protection of 47.5, 58.1, 
and 73.5%, respectively. 
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Abbreviations: NSAIDs, Non-steroidal anti-inflammatory 
drugs; HCl, hydrochloric acid; HCO3, bicarbonate; PG, 
prostaglandin; COX, cyclooxygenase; LPO, lipid 
peroxidation; CAT, catalase; SOD, superoxide 
dismutase; GI, gastrointestinal; MDA, malondialdehyde; 
TOS, total oxidant status; TAC, total antioxidant capacity. 
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