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Abstract

In this study we developed and evaluated four polyherbal formulations (EXR- HF1, EXR- HF2, EXR- HF3 and EXR- HF4)
comprising of varying proportions of the aqueous extracts of Anogeissus leiocarpus, Alchornea cordifolia, Persea americana and
Tamarindus indica leaves on indomethacin, ethanol and histamine ulcer models with the aim of investigating the anti-ulcer
potentials of the formulations and also to identify the combination ratio with the highest potency. The result of the study showed
that the polyherbal formulations displayed gastroprotective activity as demonstrated by significant (P< 0.05) inhibition of the
formation of ulcers induced through the three different ulcer models. Furthermore, it was observed that among the polyherbal
formulations, EXR-HF4 exhibited the highest potency against ulcer. It was concluded that EXR-HF4 can be used as an alternative
to the orthodox anti- ulcer drugs or as an add-on therapy.
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1.0 Introduction

Peptic ulcer is a term used to describe a group of
ulcerative disorders that occur in areas of the upper
gastrointestinal tract, which are exposed to acidic
secretions and pepsin. It represents a chronic health
problem. Approximately 10% of the population have
or will develop peptic ulcer. Its incidence is slightly
higher in men than women (1.3: 1) and although it
occurs at any age, duodenal ulcer occurs most often in
the range of 30–55 years, whereas gastric ulcer occurs
in the range of 50–70 years (Rubin and Palazzo,
2006).

Although there is a large arsenal of drugs with
antiulcerogenic activity on the market, none produces
100% remission of ulcers, with reduced side effects
and without compromising the patient’s wellbeing,
which usually results in chronic use of these drugs.
Studies have reported the widespread use of herbs and
polyherbal formulations with antiulcerogenic
properties. This global upsurge in the use of herbs and
herbal products is largely due to the wide
acceptability; accessibility and affordability of these
herbs/ herbal products (Idakwoji and Uzuazokaro,
2018b). Polyherbal formulations are mixtures of many
plant parts (which could be roots, leaves, stem,
flowers, pods and seeds) obtained from various plant
species and families (Idakwoji and Uzuazokaro,
2018a). These plants/ their combinations usually
contain an array of bioactive compounds making them
suitable for the treatment and management of a variety
of disease conditions (Pieme et al., 2006). This study
was aimed at developing and evaluating a polyherbal
formulation for its anti- ulcer activity. Four (4)
polyherbal formulations namely EXR-HF (1-4) where
prepared by mixing different proportions of the
aqueous extracts of Anogeissus leiocarpus, Alchornea
cordifolia, Persea americana (PA) and Tamarindus
indica leaves.

Anogeissus leiocarpus (DC) Guill and Perr family
Combretaceae (Common name: Axlewood tree) has
many applications in Nigeria. A. leiocarpus is used
medically for the treatment of ascaricide, gonorrhoea,
general body pain, blood clots, asthma, coughing and
tuberculosis (Mann et al., 2003). Information obtained
from the Yorubas and South-Eastern people of Nigeria
illustrate that the plant is also used as an antimicrobial
agent against bacterial infections (Dweek, 1996). The
leaves of the plant are used externally as a decoction
in the eastern part of Nigeria for the treatment of skin
diseases and the itch of psoriasis. The powdered bark
is applied to wounds, sores, boils, cysts and diabetic

ulcers with good results. The powdered bark has also
been mixed with ‘green clay’ and applied as an
unusual face mask for serious blackheads (Dweek,
1996). The infusion and decoctions are used as cough
medicine, the pulped roots are applied to wounds and
ulcers, the powdered bark is also rubbed to reduced
tooth ache on gums, it is also used as vermifuges and
the leaves decoction is used for washing and
fumigation (Ibrahim et al., 1997). A. leiocarpus is
traditionally acclaimed to be effective in treating
infectious wounds in man and animals (Dweek, 1996).
Alchornea cordifolia belongs to the family
Euphorbiaceae and is distributed in secondary forests
usually near water, moist or marshy places. It grows to
a considerable height but is always of a shrubby or
scrambling habit. It has long stalked cordate leaves
and flowers in hanging racemes about one foot long
(Dalziel, 1956). The antimicrobial properties of crude
extracts prepared from plants have been reported
(Hassan et al., 2006; Kubmarawa et al., 2007). A.
cordifolia leaf extracts have been reportedly used in
various African countries such as Senegal in the
treatment of venereal diseases, conjunctivitis,
dermatoses, stomach ulcers, bronchitis, cough,
toothache (Le Grand and Wondergem, 1987; Le
Grand, 1989) and Zaire in the treatment of urinary
tract infection, infected wound, diarrhoea, cough,
dental caries, chest pain and anaemia (Kambu et al.,
1990; Muanza et al., 1994). In Sierra Leone it was
used for diarrhoea and piles (Dalziel, 1956; Macfoy
and Sama, 1990) and in Nigeria for gonorrhoea, yaws,
rheumatic pain and cough (Gbile and Adeshina, 1986;
Ogungbamila and Samuelson, 1990). Extracts from
leaves of A. cordifolia have been reported to inhibit
the growth of bacteria such as Staphylococcus aureus,
S. albus, Escherichia coli, Bacillus sp and
Pseudomonas aeruginosa (Ogunlana and Ramastad,
1975; Ebi, 2001). Anti-inflammatory activities of A.
cordifolia have also been reported (Osadebe and
Okoye, 2003; Manga et al., 2004; Mavar-Manga et al.,
2008). Many plants synthesize substances that are
useful to the maintenance of health in humans and
animals (Lai and Roy, 2004).

Persea americana mill (Lauraceae) commonly called
Avocado is a medium sized, erect and deciduous tree
ranging from 15-20 m in height (Ojewole et al., 2007).
Different parts of the plant are used in folk medicine
for the treatment of several ailments such as
hypertension, diabetes, inflammation, etc. (Gill, 1992;
Adeyemi et al., 2002; Lans, 2006; Bartholomew et al,
2007). Specifically the fruit is used as vermifuge, for
treatment of dysentery and as aphrodisiac (Watt &
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Breyer-Brandwijk, 1962; Bartholomew et al., 2007).
The leaves are used extensively in the treatment of
hypertension (Gill, 1992; Lans 2006), sore throat,
haemorrhage and inflammatory conditions
(Bartholomew et al., 2007). Some of the scientifically
validated activities of the plant leaves include its
antihypertensive activity (Owolabi et al., 2005;
Ojewole et al., 2007), anticonvulsant effect (Ojewole
& Amabeoku, 2006), analgesic and anti-inflammatory
activities (Adeyemi et al., 2002).

Tamarindus indica is leguminous trees of genus
Tamarindus which is monotypic with only species
indicum (Bently and Trimen, 2004). Tamarindus
indica having family Fabaceae and sub-family
Caesalpinaceae is a tropical evergreen tree native to
Africa and Southern Asia (Kirtikar and Basu, 1987).
Its various parts such as seeds, root, leaves, bark and
fruits have been extremely used in traditional India
and African medication (Gunasena, 2000). For years,
tamarind has proven to be particularly useful for
treating liver and gall disorders and has been studied
severally on the role it plays in treating bile problems.
Tamarind is particularly useful for managing pain and
inflammation on joints. It has been seen that leaves
and pulp crushed and applied on swollen joints
provides great relief and reduces inflammation.
Tamarind used for treating sore throat. It is either
gargled or drunk as tamarind juice to help relief pain
and discomfort of sore throats (Vyas, 2009; Asase,
2005). In Northern Nigeria, the fresh stem bark and
leaves are used as decoction variegated with potash for
the treatment of stomach disorder, general body pain,
jaundice, yellow fever and as a blood tonic and skin
cleanser (Komatarin and Azadi, 2004). Various parts
have been expansively studied in terms of the
pharmacological activity potent antibacterial,
antifungal, hypoglycaemic, cholesterolemic (Khazandi
et al., 2008), hypolipidemic, antioxidant (Tsuda et al.,
1994), antihepatotoxic, anti-inflammatory (Rimbau et
al., 1999), and antidiabetic (Maiti et al., 2004)
properties.

Due to the rich pharmacological profiles of Anogeissus
leiocarpus, Alchornea cordifolia, Persea americana
and Tamarindus indica, in this study we developed
and evaluated four polyherbal formulations
comprising of varying proportions of these plants on
indomethacin, ethanol and histamine ulcer models
with a few of investigating the anti-ulcer potentials of
the formulations and also to identify the combination
ratio with the highest potency.

2.0 Materials and Methods

2.1 Materials

2.1.1 Chemicals and drugs

All chemicals used in this study were of analytical
grade and were purchased from Sigma Chemical Co.
Ltd (USA) through a local vendor. Propranolol,
Cimetidine and Indomethacin were purchased from a
local pharmacy shop.

2.1.2 Animals

Male adult wistar rats weighing 150–200g were used
for this study. They were kept in stainless steel cages
under standard laboratory conditions. They were
maintained on clean water and standard rodent feed.

2.2 Methods

2.2.1 Plant Collection and Identification

The leaves of Anogeissus leiocarpus, Alchornea
cordifolia, Persea americana and Tamarindus indica
were collected from a natural habitat in Idah Area of
Kogi State, Nigeria. The plants were identified at the
herbarium unit of Biological Sciences Department,
Federal University, Lokoja and voucher specimens
were deposited for future references.

2.2.2 Preparation of Extracts/ Polyherbal
Formulation

The leaves of each of the plants were shade- dried for
five (5) days and pulverized using an electric blender.
One thousand and five hundred (2000) gram of each of
the pulverized leaves was soaked separately in
distilled water for 72- hours. The resulting mixtures
were filtered using Whatmann filter paper (Size No1)
and the extracts were concentrated using a free- dryer.
Four (4) polyherbal formulations namely EXR-HF (1-
4) where prepared by mixing the extracts in the
following proportions:

EXR-HF1- (1 part Anogeissus leiocarpus, 1 part
Alchornea cordifolia, 2 parts Persea americana and 1
part Tamarindus indica)
EXR-HF2- (1 part Anogeissus leiocarpus, 2 parts
Alchornea cordifolia, 1 part Persea americana and 1
part Tamarindus indica)
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EXR-HF3- (2 parts Anogeissus leiocarpus, 1 part
Alchornea cordifolia, 1 part Persea americana and 2
parts Tamarindus indica)
EXR-HF4- (1 part Anogeissus leiocarpus, 1 part
Alchornea cordifolia, 1 part Persea americana and 2
parts Tamarindus indica)

2.2.3 Acute Toxicity Study

The oral median lethal dose (LD50) of the polyherbal
formulations was determined in rats according to the
method of Lorke (1983).

2.2.4 Evaluation of antiulcer activity

2.2.4.1 Indomethacin-induced ulceration

Male adult albino rats were used for the experiment.
They were randomly divided into 6 groups of 5 rats
each. Food was withdrawn 24 h and water 2 h before
the commencement of the experiment (Alphin and
Ward, 1967). Group 1 (control) received only
indomethacin (Sigma, 60 mg/kg p.o. dissolved in 5%
Na2CO3); Groups 2 - 5 were pretreated with 400mg/
kg p.o of EXR- HF1, EXR- HF2, EXR- HF3 and EXR-
HF4 respectively. Group 6 received cimetidine (100
mg/kg p.o. dissolved in 50% Tween 80). One hour
later, groups 2-5 were administered indomethacin.
Four hours after indomethacin administration, animals
were killed by cervical dislocation. The stomachs were
removed and opened along the greater curvature. The
tissues were fixed with 10% formaldehyde in saline.
Macroscopic examination was carried out with a hand
lens and the presence of ulcer lesion was scored
(Nwafor et al., 1996). Ulcer index (UI) and preventive
ratio (PR) of each of the groups pretreated with extract
was calculated using standard methods (Zaidi and
Mukerji, 1985; Nwafor et al., 2000).)

2.2.4.2 Ethanol-induced gastric ulceration

The procedure was similar to that used in
indomethacin induced ulceration. The rats randomly
assigned into 6 groups of 5 rats each based on their
body weight. Food was withdrawn 24 h and water 2 h
before the commencement of experiment (Alphin and
Ward, 1967). Group 1 (control) received only ethanol
(2.5 ml/kg p.o), Groups 2 - 5 were pretreated with
400mg/ kg p.o of EXR- HF1, EXR- HF2, EXR- HF3

and EXR- HF4 respectively, Group 6 received
propranolol (40 mg/kg p.o. dissolved in distilled
water). One hour later, groups 2- 6 were administered
ethanol. Four hours after ethanol administration,

animals were killed by cervical dislocation. The
stomachs were removed and opened along the greater
curvature. The tissues were fixed with 10%
formaldehyde in saline. Macroscopic examination was
carried out with a hand lens and the presence of ulcer
lesion was scored (Nwafor et al., 2000).

2.2.4.3 Histamine-induced gastric ulceration

Rats were randomized into 6 groups of 5 rats each.
Food was withdrawn 24 h and water 2h before the
commencement of experiment (Alphin and Ward,
1967). Group 1 (control) received only histamine acid
phosphate (Sigma, 100mg/kg i.p. dissolved in distilled
water) (Maity et al., 1995); Groups 2 – 5 were
pretreated with 400mg/ kg p.o of EXR- HF1, EXR-
HF2, EXR- HF3 and EXR- HF4 respectively; Group 6
received cimetidine (100 mg/kg p.o. dissolved in 50%
Tween 80), 1 hour prior to histamine administration.
One hour later, groups 2-5 were administered with
histamine acid phosphate (100mg/kg, i.p). 18 hours
after histamine administration, animals were killed by
cervical dislocation. The stomachs were removed and
opened along the greater curvature. The tissues were
fixed with 10% formaldehyde in saline. Macroscopic
examination was carried out with a hand lens and the
presence of ulcer lesion was scored (Nwafor et al.,
1996). Ulcer indexes (UI) and preventive ratio (PR) of
each of the groups pretreated with the extract were
calculated using standard methods (Zaidi and Mukerji,
1985; Nwafor et al., 2000).

2.2.5 Statistical Analysis

Statistical analysis was carried out using SPSS version
20.0. All the data were expressed as mean ± SEM and
the statistical differences between the means were
determined by one way analysis of variance
(ANOVA) which was followed by Turkey-Kramer
multiple comparison and difference between means at
P > 0.05 were considered significant.

3.0 Results

3.1 Acute Toxicity

The results of acute toxicity studies showed no sign of
toxicity or mortality up to a dose of 5000 mg/kg of the
polyherbal formulations (Table 1). The oral LD50 was
then taken to be > 5000 mg/kg for each of the
formulations.
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Table 1: Observed Effects of the Polyherbal Formulations on Rats

Phase Group
Treatment (mg/kg)

D/T
Observed Sign of

Toxicity
I 1 EXR- PF1 (10) 0/3 -

2 EXR- PF1 (100) 0/3 -
3 EXR- PF1 (1000) 0/3 -

II 1 EXR- PF1 (1600) 0/1 -
2 EXR- PF1 (2900) 0/1 -
3 EXR- PF1 (5000) 0/1 -

I 1 EXR- PF2 (10) 0/3 -
2 EXR- PF2 (100) 0/3 -
3 EXR- PF2 (1000) 0/3 -

II 1 EXR- PF2 (1600) 0/1 -
2 EXR- PF2 (2900) 0/1 -
3 EXR- PF2 (5000) 0/1 -

I 1 EXR- PF3 (10) 0/3 -
2 EXR- PF3 (100) 0/3 -
3 EXR- PF3 (1000) 0/3 -

II 1 EXR- PF3 (1600) 0/1 -
2 EXR- PF3 (2900) 0/1 -
3 EXR- PF3 (5000) 0/1 -

I 1 EXR- PF4 (10) 0/3 -
2 EXR- PF4 (100) 0/3 -
3 EXR- PF4 (1000) 0/3 -

II 1 EXR- PF4 (1600) 0/1 -
2 EXR- PF4 (2900) 0/1 -
3 EXR- PF4 (5000) 0/1 -

Key: D= Number of deaths, T= Number of treated animals

3.2 Indomethacin-induced Gastric Ulceration

Table 2 shows that indomethacin induced gastric ulcer
in all experimental groups. Groups treated with the
polyherbal formulations (EXR-HF1, EXR- HF2, EXR-
HF3 and EXR-HF4) had significant reduction (p <
0.05) in the gastric erosions formed compared to
control as evident in the reduction of ulcer indices.

The potency of the formulations in reducing ulcer
varied considerably. EXR-HF4 showed 94. 63%
inhibition of ulcer, which was comparable to that of
cimetidine, the anti-ulcer drug used, which had
95.16% inhibition, while EXR-HF1, EXR- HF2 and
EXR-HF3 showed 77.39, 85.99 and 58.59% inhibition
respectively.

Table 2 Effect of the Polyherbal Formulations on Indomethacin-induced Gastric Ulcer

Treatment (mg/kg) Ulcer Index % Ulcer Inhibition
Control (Indomethacin 60 mg/kg) 17.34±1.46 -
EXR-HF1 (400 mg/kg) 3.92±1.06* 77.39
EXR-HF2 (400 mg/kg) 2.43±0.94* 85.99
EXR-HF3 (400 mg/kg) 7.18±1.33* 58.59
EXR-HF4 (400 mg/kg) 0.93±0.21* 94.63
Cimetidine(100 mg/kg) 0.84±0.16* 95.16

Data were expressed as mean ± SEM. significant at *P < 0.05 when compared to control n = 5.
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3.3 Ethanol- induced Gastric Ulceration

As shown in Table 3, ethanol induced gastric ulcer in
all the experimental groups. Groups treated with the
polyherbal formulations (EXR-HF1, EXR- HF2, EXR-
HF3 and EXR-HF4) also had significant reduction (p <
0.05) in the gastric erosions formed compared to
control. This was evident in the reduction of ulcer

indices. The potency of the formulations in reducing
the ethanol- induced ulcer also showed variations.
EXR-HF4 showed the maximum (100 %) inhibition of
ulcer while which was more than that of propranolol
which had 91.54% inhibition, while EXR-HF3 showed
the lowest (43.90%) inhibition. EXR-HF1 and EXR-
HF2 showed 63.90 and 68.62% inhibition respectively.

Table 3 Effect of the Polyherbal Formulations on Ethanol- induced Gastric Ulcer

Treatment (mg/kg) Ulcer Index % Ulcer Inhibition
Control (Ethanol) 6.15±1.18 -
EXR-HF1 (400 mg/kg) 2.22±0.98* 63.90
EXR-HF2 (400 mg/kg) 1.93±0.66* 68.62
EXR-HF3 (400 mg/kg) 3.45±1.01* 43.90
EXR-HF4 (400 mg/kg) 0.00±0.00* 100.00
Propranolol (40 mg/kg) 0.52±0.11* 91.54

Data were expressed as mean ± SEM. significant at *P < 0.05 when compared to control n = 5.

3.4 Histamine– induced Ulceration

Table 2 shows that Histamine induced gastric ulcer in
all experimental groups. Groups treated with the
polyherbal formulations (EXR-HF1, EXR- HF2, EXR-
HF3 and EXR-HF4) equally had significant reduction
(p < 0.05) in the gastric erosions formed compared to

control as evident in the reduction in the ulcer indices.
EXR-HF4 showed 95. 23% inhibition of ulcer, which
was comparable to that of cimetidine, the anti-ulcer
drug used, which had 96.59% inhibition, while EXR-
HF1, EXR- HF2 and EXR-HF3 showed 78.20, 92.05
and 68.51% inhibition respectively.

Table 4 Effect of the Polyherbal Formulations on Histamine-induced Gastric Ulcer

Treatment (mg/kg) Ulcer Index % Ulcer Inhibition
Control (Histamine 100 mg/kg) 13.21±1.23 -
EXR-HF1 (400 mg/kg) 2.88±0.98* 78.20
EXR-HF2 (400 mg/kg) 1.05±0.71* 92.05
EXR-HF3 (400 mg/kg) 4.16±1.01* 68.51
EXR-HF4 (400 mg/kg) 0.63±0.11* 95.23
Cimetidine(100 mg/kg) 0.45±0.14* 96.59

Data were expressed as mean ± SEM. significant at *P < 0.05 when compared to control n = 5.

4.0 Discussion

Polyherbal formulations are mixtures of many plant
parts (which could be roots, leaves, stem, flowers,
pods and seeds) obtained from various plant species
and families. These plants/ their combinations usually
contain an array of bioactive compounds making them
suitable for the treatment and management of a variety
of disease conditions (Pieme et al., 2006). It is
generally believed that polyherbal formulations are
just effective as the conventional drugs or more potent
against diseases when taken alongside conventional
drugs. By using herbal combinations, nature provides
a balance of ingredients that may act as buffers,
synergists or counterbalances, which work in harmony

to rid the body of diseases and infirmities (Montrale,
1998). Some polyherbal extracts have been
scientifically proven for efficacy in the treatment of
diseases while many others are yet to be investigated
(Idakwoji et al., 2016).

In this study we developed and evaluated four
polyherbal formulations (EXR- HF1, EXR- HF2, EXR-
HF3 and EXR- HF4) comprising of varying proportions
of Anogeissus leiocarpus, Alchornea cordifolia,
Persea americana and Tamarindus indica on
indomethacin, ethanol and histamine ulcer models
with a few of investigating the anti-ulcer potentials of
the formulations and also to identify the mixing
proportion with the highest potency.
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Indomethacin is known to cause ulcer especially in an
empty stomach (Bhargava et al., 1973) and mostly on
the glandular (mucosal) part of the stomach
(Evbuonwa and Bolarinwa, 1990; Nwafor et al., 1996)
by inhibiting prostaglandin synthetase through the
cycloxygenase pathway (Rainsford, 1987).
Prostaglandins function to protect the stomach from
injury by stimulating the secretion of bicarbonate and
mucus, maintaining mucosal blood flow and
regulating mucosal turn over and repair (Hayllar and
Bjarnason, 1995; Hiruma-Lima et al., 2006). This
suppression of prostaglandins synthesis by
indomethacin results in increased susceptibility of the
stomach to mucosal injury and gastro-duodenal
ulceration. The polyherbal formulations were observed
to significantly reduce mucosal damage in the
indomethacin– induced ulcer model, suggesting the
possible extract mobilization and involvement of
prostaglandin in the anti- ulcer effect of the extract.
The potency of the formulations in reducing ulcer
varied considerably. EXR-HF4 showed the highest (94.
63%) inhibition of ulcer, which was comparable to
that of cimetidine, the anti-ulcer drug used, which had
95.16% inhibition, while EXR-HF1, EXR- HF2 and
EXR-HF3 showed 77.39, 85.99 and 58.59% inhibition
respectively. The implication of this is that, EXR-HF4

can be an alternative to cimetidine or used as an
adjunct in a therapeutic regimen.

Ethanol has been reported to cause disturbances in
gastric secretion, damage to the mucosa, alterations in
the permeability, gastric mucus depletion and free
radical production (Salim, 1990). This is attributed to
the release of superoxide anion and hydroperoxy free
radicals during metabolism of ethanol as oxygen
derived free radicals has been found to be involved in
the mechanism of acute and chronic ulceration in the
gastric mucosa (Pihan et al.,1987). It was also
observed in this study that the polyherbal formulations
significantly reduced ethanol induced ulcer. This may
be due to cytoprotective effect of the extract via
antioxidant effects. Ethanol is also reported to cause
gastric mucosal damage by stimulating the formation
of leukotriene C4 (LTC4) (Whittle et al.,1985).The
gastroprotective effect of the formulations may in part
be due to the suppression of lipoxygenase activity
(Nwafor et al.,1996). The potency of the formulations
in reducing the ethanol- induced ulcer also showed
variations. EXR-HF4 again showed the maximum (100
%) inhibition of ulcer which was more than that of
propranolol which had 91.54% inhibition, while EXR-
HF3 showed the lowest (43.90%) inhibition. EXR-HF1

and EXR- HF2 showed 63.90 and 68.62% inhibition
respectively.

Histamine-induced ulceration is known to be mediated
by enhanced gastric acid secretion as well as by
vasospastic action of histamine (Cho and Pfeiffer,
1981). The inhibition of ulcer due to histamine by the
extract may be due to its suppression of histamine-
induced vasospastic effect and gastric secretion.
Antioxidants such as quercetin have been reported to
prevent gastric mucosal lesions in various
experimental models (Di Carlo et al., 1999;
Zayachkivska, 2005) by increasing the amount of
neutral glycoproteins (Di Carlo et al., 1999).
Antioxidants such as flavonoids have been reported to
protect the gastric mucosa from damage by increasing
the mucosal prostaglandin content and by inhibiting
histamine secretion from mast cells by inhibition of
histidine decarboxylase. Free radical scavenging
ability of flavonoids has been reported to protect the
gastrointestinal tract from ulcerative and erosion
lesion (Borrelli and Izzo, 2000). Saponins, especially
triterpenes type have been implicated in antiulcer
activity mediated by formation of protective mucus on
the gastric mucosa and also protect the mucosa from
acid effects by selectively inhibiting PGF2α (Agwu
and Okunji, 1986; Lewis and Hanson, 1991). The high
antioxidant activity of the individual component plants
of the polyherbal formulations therefore must have
been responsible for the observed gastroprotective
potentials. EXR-HF4 again showed the highest (95.
23%) inhibition of ulcer, which was comparable to
that of cimetidine, the anti-ulcer drug used, which had
96.59% inhibition, while EXR-HF1, EXR- HF2 and
EXR-HF3 showed 78.20, 92.05 and 68.51% inhibition
respectively.

5.0 Conclusion

In conclusion, the results of the present study show
that the polyherbal formulations display
gastroprotective activity as demonstrated by the
significant inhibition of the formation of ulcers
induced through the three different ulcer models
studied. Furthermore, it was observed that among the
polyherbal formulations, EXR-HF4 (1 part Anogeissus
leiocarpus, 1 part Alchornea cordifolia, 1 part Persea
americana and 2 parts Tamarindus indica) exhibited
the highest potency against ulcer formation. The
implication of this is that EXR-HF4 can be used as an
alternative to the orthodox anti- ulcer drugs or as an
add-on therapy.
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