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Abstract

Objectives: This present study was carried out to determine the phytochemical
compositions, proximate compositions, anti-nutrients content and analgesic
activities of the flavonoid fraction from the ripe fruit pulp of Eugenia uniflora.

Method: The phytochemical, proximate and anti nutrient compositions of the
ripe fruit pulp of Eugenia uniflora and flavonoid extraction were determined using
standard methods. The analgesic effect of the flavonoid fraction was evaluated
using acetic acid-induced writhing and tail immersion test in mice. A dose 50 mg/
kg body weight of the flavonoid fraction was orally administered using cannula.
The activity was compared with a standard reference drug 10 mg/kg diclofenac
and normal control.

Results: The different phytoconstituents of the fruit pulp include the alkaloids,
flavonoids, glycosides, reducing sugar, tannins, terpenoids, saponins and steroids.
The proximate showed moisture (90.35%), carbohydrate (4.68%), ash (3.05%),
protein (1.31%), fat (0.63%) and fiber (0.11%) contents. The anti-nutrients present
included oxalate (34.08%) and cyanogenic glycoside (0.16%). The fraction and the
standard drug significantly lowered (p>0.05) the total number of writhes induced
by acetic acid. The percentage inhibition decreased from 0% in the normal control
to 57.78% at 50 mg/kg of the fraction. The fraction significantly increased (p<0.05)
the pain reaction time (PRT) induced by tail immersion test compared to the
standard drug and control groups.

Conclusion: The fruit has adequate dietary nutrients and the concentration of the
anti-nutrients will not be harmful to prevent the consumption of the fruit. It also
suggests that E. uniflora fruit pulp possesses effective analgesic activity possibly
mediated via both peripheral and central mechanism.
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Introduction

The contribution of fruits and its constituent to human nutrition
cannot be overstated. They are complemented with foods
to ensure balance diet and some serve as raw materials to
industries. They also serve as a source of vitamins, minerals
and organic compounds which are required in small amount

to make the body function properly. Also, they contain good
quality of water, carbohydrates and proteins [1,2]. Eugenia
uniflora is widely regarded as one of the best tasting of
Eugenia Species. It is mostly grown for its edible fruits which
are consumed fresh or made into jam and relish [3]. Besides
its dietary importance, it is also a source of nutrients. The rise
in the nutritional importance of Eugenia uniflora fruit also has
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been stimulated by a range of degenerative disease [4]. It also
contains some anti-nutritional factors such as oxalate, phenol,
cyanogenic and cardiac glycosides. Anti-nutrients are substances
that interfere with the absorption of nutrients [5]. Oxalate has
a harmful effect on human nutrition and health, because it
reduces calcium absorption and aids the formation of kidney
stone [6]. Cyanogenic glycosides are group of plant toxins known
as cyanogens [7]. They are present in fruit and wilting leaves of
many members of the rose family including cherries. Cynogenic
levels vary widely with cultivar, climatic conditions, plant part and
degree of processing. Cardiac glycosides are organic compounds
containing a glycoside (sugar) that act on the contractile force
of the cardiac muscle [8] because of their potency in disrupting
the function of the heart, most are extremely toxic. They also
protect plant from insects or other animals that feed on them.
The phenolic compounds contribute towards color and sensory
characteristics of fruits and vegetable [9], and also play role in
providing against pathogens and predators [10]. They also play a
role as anti-nutrients due to their ability to reduce digestibility of
proteins either by direct precipitation or by inhibition of enzyme
activity [11]. Phytochemicals are naturally and biologically active
plant compounds that provide health benefits. They are found in
plant foods and they work together with nutrients and dietary
fiber to protect against disease [12]. They exhibit a wide range
of biological activities, arising mainly from their antioxidant
properties, anti-inflammatory and analgesic strengths, and ability
to boost, the body’s natural detoxification system [13].

Pain is often interpreted as a suffering that results from the
perception of painful stimuli. It is a disabling accompaniment
of many medical conditions and is also a specific sensation
with its own peripheral and central mechanisms independent
of other five senses [14]. Pain itself is not a disease; rather it is
perceived as an indication of ill health [15]. Pain is defined as
an unpleasant sensory or emotional experience associated with
actual or potential tissue damage. It is usually a warning signal
and often causes a lot of discomfort [16]. Pain control is one of
the most important therapeutic approaches. Drugs which alter
pain sensitivity or remove pain are referred to as analgesics.
The classical analgesic drugs such as the opiate and many non-
steroidal anti-inflammatory drugs have their origin from natural
products [17]; many developed synthetic compounds that act
by similar mechanisms are not entirely free of side effects like
ulceration, gastrointestinal bleeding and respiratory distress
and nausea. Based on these, great attention has been paid to
plant based drugs and this has attracted research attention for
the search of bioactive compounds from medicinal plants [18].
Eugenia uniflora which belongs to the family myrtaceae is an
ever green shrub that can thrive in a variety of habitats both in its
native and introduced state [19]. The plant has been considered
very effective in treating many ailments including fever, diarrhea,
diabetes, blood pressure, pain, and inflammation [20]. Earlier
studies on the plant have shown that flavonoids are one of the
most bioactive compounds found in the Eugenia uniflora fruit pulp
[21,22]. Flavonoids are a large and diverse group of compounds
that are widely distributed in all foods of plants origin. There has
been increasing interest in dietary flavonoids, due to the growing
evidence of their versatile health benefits [23]. Flavonoids have
been found to possess antioxidant, analgesic, anti-allergic,
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anti-hepatotoxic, anti-inflammatory, anticancer and anti-viral
activities [24]. The present study was conducted to determine
some nutritional constituents, and the analgesic activity of
flavonoids extracted from Eugenia unifiora fruit pulp.

Materials and Methods

Plant collection and identification

The ripe fruit pulp of Eugenia uniflora was sourced within the
University of Nigeria Nsukka, and authenticated by a taxonomist
from the Department of Plant Science and Biotechnology
Institute, deposited in the Herbarium number 3, Nsukka, Enugu
State.

Preparation of plant material

The fresh pulps of Eugenia uniflora were carefully separated
from the seed and the pulps ground using mortar and pestle. A
quantity, 50 g of the sample was kept in labeled air tight container
and used immediately for proximate and anti-nutritional analysis
using the method of AOAC [25]. Also another quantity, 310 g of
the sample was macerated in 3 volumes (w:v) absolute methanol
for 72 h. Thereafter, the extractive was filtered out with muslin
cloth and Whatman No. 4 filter paper. The extractive was left
to stand at room temperature for 4 days to obtain a semi-solid
material. The extract was subjected to phytochemical analysis
using the method of Sofowora [26], Trease and Evans [27].

Extraction of the flavonoid fraction

A known quantity 7.76 kg of the fresh fruit pulp was macerated
twice in 1 liter of 80% ethanol for 72 h at room temperature and,
then filtered using Whatman No.4 filter paper. The alcoholic
extract was subjected to solvent-solvent extraction technique
according to the method described by Harborne [28]. The filtrate
was mixed thoroughly with equal volume of chloroform to
partition the aqueous-ethanol extract. The two layers were drawn
out separately and the chloroform fraction was dried in vacuo,
weighed and designated the chloroform fraction (CLF). The main
aqueous (portion) was measured and extracted three times with
an equal volume of ethyl acetate for 48 h at room temperature.
The ethyl acetate soluble extract were pulled together and dried
in vacuo and weighed. The total flavonoid content of the different
fraction was determined in percentage.

Total percentage content of flavonoid fractions

A quantity, 1 g each of the chloroform and ethyl acetate fractions
was dissolved in 25 ml of 80% methanol. Thereafter 0.5 ml of both
the chloroform and ethyl acetate were treated separately with
0.1 ml of 10% aluminum chloride followed by addition of 0.1 ml
of distilled water and it was then incubated at room temperature
for 30 minutes. The absorbance of the reaction mixture was
measured at 415 nm with UV/VIS spectrophotometer. The amount
of 10% aluminum chloride was substituted by the same amount
of distilled water and used for the blank. Quantification was
done using rutin standard equivalent. Results were expressed as
percentage flavonoid content (%w/w)=RE x V x D x 10° x 100/W,
where RE=rutin equivalent (ug/ml). V=total volume of sample
(ml), D=dilution factor, W=sample weight (g).
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Determination of flavonoid on the fractions

The presence of flavonoid in the ethyl acetate fraction was
determined by the method described by Siddiqui [29]. Four
mililiters of the fraction was treated with 15 ml of 50% methanol
solution, warmed for few minutes and metal magnesium added
to the solution. This was followed by addition 5-6 drops of
concentrated HCl to observe a colour change from grey to orange.

Proximate composition determination

The moisture, ash, crude fiber, protein, fat and carbohydrate
composition of the sample were determined using the method
of AOAC.

Determination of moisture content: The sample (2 g) was
weighed into a previously weighed crucible and placed into an
oven set at 100°C to dry to a constant weight. It was removed
from the oven and transferred to desiccators, cooled for 10
minutes and weighed. The moisture content was calculated as
loss in weight of the original sample and expressed as percentage
moisture content.

Determination of ash content: two grams (2 g) of the sample
was placed into the previously weighed porcelain crucible and
reweighed. It was first ignited and then transferred into a furnace
which was set at 500°C. The sample was left in the furnace for
8 h to ensure proper ash. The crucible containing the ash was
then removed, cooled in a desiccator and weighed at room
temperature to get weight of the ash.

Determination of crude fiber: two grams (2 g) of the sample and
150 ml of preheated dilute H,SO, were heated to boil for about
30 minutes and filtered. The left over residue was washed 3 times
with hot water and returned into the beaker. A known volume
150 ml preheated KOH was added and the mixture heated to
boil. This was followed by addition of 2 drops of antifoaming
agent and was boiled for a further 30 minutes and filtered. It was
then washed 3 times with hot water and acetone. This was then
dried at 130°C for 1 h after which the content was incinerated
to ashes at 500°C in a furnace for 3 h, cooled in a desiccator and
reweighed. The percentage fiber was calculated as the loss in
weight on incineration.

Determination of crude protein: Microkjeldahl method involving
digestion, distillation and titration was used for crude protein
determination. A quantity, 0.5 g of the sample was weighed into
microkieldahl flask. This was followed by addition of 15 ml of
concentrated H,SO, and 1 g of Kjeldahl catalyst. The flask was set
and heated cautiously in a digested rack under fume cupboard.
The heating increased until content of the flask was completely
digested to give a clear solution. The digest was allowed to cool. 10
ml distilled water was added to avoid caking. The digested sample
solution was transferred into Kjehdahl distillation apparatus and
15 ml of 40% w/v of NaOH added. The digested sample solution
was then steam distilled into a 50 ml receiver flask containing 5 ml
boric acid plus mixed indicator solution. The pink colour solution
was titrated against 0.1 M Hcl solution. The percentage nitrogen
was calculated and multiplied by 6.25 to obtain the value of the
crude protein.

Determination of fat: A weighed quantity, 0.5 g of the sample
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was weighed and transferred into a thimble and its content into
the soxhlet extractor. The boiling flask was filled with 100 ml of
petroleum ether; the thimble was covered slightly with cotton
wool. It was then left to stand for 3 h. The thimble was removed
and the solvent distilled off from the flask. The flask was then
disconnected and placed in an oven at 60°C for 2 h, cooled in a
desiccator and weighed. The percentage fat was calculated as the
weight of fat over the sample weight.

Determination of carbohydrate: The sum of the percentage
moisture, ash, crude protein, crude fat, crude fiber, was
subtracted from 100.

Determination of phenol: the sample (5 g) was weighed using
electric weighing balance. The weighed sample was soaked 100
ml of 2 M HCl acid and placed inside the oven for 3 h at 20-30°C. It
was then allowed to cool and the filtered. The filtrate was poured
into a separating funnel 30 ml of diethyl ether was added for
washing. The mixture was shaken and two distinct layers formed.
The second layer formed a clear solution and the first layer was
poured back into the separating funnel and washed again with 20
ml of diethyl ether which separated into two layers. The first layer
was discarded and the second weighed. The layer was poured
into a weighed beaker and heated to dryness in a water bath. The
beaker containing the dried sample was removed and cooled in
a desiccator and weighed. The percentage content of phenol was
determined Harborne [30,31].

Determination of oxalate: Oxalate concentration was determined
by the method described by Ukpabi and Ejidoh [32]. The principle
involves digestion, oxalate precipitation and permanganate
titration.

A weighed quantity, 20 g of the sample was suspended in a 190
ml of distilled water in a 250 ml volumetric flask. 10 ml of 6 M HCl
was added and then suspended to be digested at 100°C for 1 h.
It was then cooled and made up to 250 ml in a volumetric flask
with distilled water for titration. The 125 ml duplicate portion of
the filtrate was measured and 4 drops of (0.1 g methyl red in 100
g ethanol) indicator was added wisely. The pH of the filtrate was
adjusted (4-4.5) with concentrated NH,OH solution in drops until
the test solution change from salmon pink colour to faint yellow
colour. Thereafter, the solution was heated at 90°C, cooled and
filtered to remove precipitate containing ferrous ion. The filtrate
was treated with 10 ml of 5% calcium chloride (CaCl,) solution and
heated in water bath at 90°C and stirred constantly, after which
it was allowed to cool and left overnight at 5°C. The suspension
was then centrifuged at 2500 rmp for 5 minutes. The supernatant
was decanted and precipitated completely dissolved in 10 ml of
20% (v/v) H,SO,. The total filtrate resulting from digested of 20
g the sample was made up to 300 ml. An aliquot of 125 ml of
the filtrate was heated until near boiling point and then titrated
against 0.05 M standard KMnO, until a faint pink colour appeared
that persisted for 30 seconds. The oxalate concentration was
calculated from the titration value.

Determination of cardiac glycoside: twenty grams (20 g) of the
sample was soaked in 10 ml of 70% ethanol for 2 h and then
filtered. Extract obtained was then purified using lead acetate
and NaHPO, solution before the addition of freshly prepared
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buljet’s reagent (containing 10 ml aqueous plus 5 ml of 10%
aqueous NaOH). The difference between the intensity of colours
of the experimental and blank (distilled water and buljet’s
reagent) samples gives the absorbance and is proportional to the
concentration of the glycosides, EI-Olemy [33].

Absorbance (A - B)x TV x100
1000 x Weight of thesample used

% cardiac glycosides =

Absorbance of filtrate (test sample) is A
Absorbance of blank (buljet’s reagent) is B

Total volume of extract is TV.

Determination of cyanogenic glycoside

The sample (20 g) in four different conical flasks was added 100
ml of distilled water in each flask containing the samples. The
samples were then covered with foil and placed in a vibrator to
be agitated for 3 h. After which, the samples were filtered using
a filter paper and the total volume of the extract was measured
and recorded. 2 ml of the extract was dispensed into different
test tubes and 2 ml of 10% DNS solution added. The mixture
was boiled in a thermostatically controlled heating mantle for 20
minutes at room temperature. It was cooled and 10 ml of distilled
water was introduced for dilution to take place. The solution of
the extract was read with a UV visible spectrophotometer at 540 nm.

Absorbance x total volume of sample x 100

% Cyanogenic glycoside = -
1000 x Weight of thesample used

Animals

A total of thirty Wistar albino mice of average weight between
18-28 g purchased from the animal house of Veterinary
Medicine, University of Nigeria Nsukka, Enugu State were used
for the experiment. The animals were housed in separate cages
and acclimatized to laboratory conditions for seven days, fed with
balanced commercial pellet diet and had free access to water ad
libitum. They were divided into six groups of five mice each. They
were given oral dose of water, a standard drug diclofenac and the
dose fraction.

Median lethality (LD, ) test

The method of Lorke [34] was used for the acute toxicity study.
Eighteen (18) albino mice of either sex were randomly grouped
into three groups of three mice each and dosed orally with
different graduated doses 10-5000 mg/kg body weight of the
extract. In the first phase, three groups of mice were administered
with the fraction doses of 10, 100, 1000 mg/kg body weight orally
by means of a cannula under laboratory conditions. They were
observed for 24 h for signs of toxicity. Based on the percentage
survival rate, further increased doses of 1600, 2900, 5000 mg/
kg body weight were administered respectively in the phase two
of second set of three groups of mice. The mice were observed
for another 24 h for mortality and signs of toxicity. The LD,
was calculated as the geometric mean of the highest dose that
survived and the lowest lethal dose that killed the mice.

Assay of analgesic effect

Study of the analgesic activity of the flavonoid fraction of Eugenia
uniflora fruit pulp was carried out using acetic acid-induced
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writhing and tail immersion test. The dose of 50 mg/kg of
flavonoid fraction and 10 mg/kg of the standard drug diclofenac
were used in this study.

Acetic acid-induced writhing test

This study was carried out using the method of Zakaria et al. [35].
A total of fifteen Wistar albino mice randomly divided into three
groups of five (5) mice each were used in this phase. The animals
were fasted for 12 h and treated with 1 ml/kg of distilled water, 10
mg/kg of the standard drug and 50 mg/kg dose of the flavonoid
fraction respectively. Acetic acid (1% v/v) was administered
intraperitoneally (i.p) to all the groups at a dose of 1 ml/kg body
weight one hour after the administration of the flavonoid fraction
and standard drug to induce pain characterized by abdominal
constrictions of writhes. Anti-nociception was observed and
recorded by counting the number of writhes after injection of
acetic acid for 30 munites; stretching movements consisting of
arching of the back, elongation of body and extension of hind
limbs were counted. The percentage inhibition of abdominal
writhing was used to assess the degree of analgesia and was
calculated using the formula.

Mean no.of writhes (control) - Mean no.of writhes (treated group)

% Inhibition = %100 -

Mean of control group

Tail immersion test

The procedure is based on the observation that morphine — like
drugs are selectively capable of prolonging the reaction time of
the typical tail-withdrawal reflex in rats by immersing the end of
the tail in warm water at 55°C.

This was carried out using the method of Uma-Devi et al. A total
of fifteen Wistar albino mice randomly divided into three groups
of five (5) mice per group were used in this phase. The animals
were fasted for 12 h and treated with 1 ml/kg of distilled water
for Group 1 (control), 10 mg/kg of the standard drug and 50 mg/
kg dose of the flavonoid fraction respectively. One hour after the
administration of the extract, about 2-3 cm of the tail of each of
the mice was immersed in the water bath at exactly 55°C. Within
a few seconds the mice would react by withdrawing and flicking
the tail from the warm water. The pain reaction time (PRT) was
recorded for all the animals at 0.5 s unit using a stopwatch. The
cut off time was put at 15 seconds.

Statistical analysis

The data were expressed as mean + SD and test of statistical
significance was carried out using one way ANOVA. The difference
between the mean was tested with Post Hoc Duncan and t-test
and values of p <0.05 were considered statistically significant.

Results and Discussion

The quantitative phytochemical analysis is very useful in the
evaluation of some active biological constituents of plants. The
phytochemical compounds were extracted using 80% methanol
and crude extract. The quantitative phytochemicals analysis
conducted revealed the quantity of different phyto-constituents
alkaloids, glycosides, flavonoids, reducing sugar, saponins,
steroids, tannins and terpenoids contents in the fruit pulp.

This article is available in: http://www.imedpub.com/ethnomedicine/



American Journal of Ethnomedicine

The data in Table 1, revealed that E. uniflora fruit pulp had
flavonoids, reducing sugar, alkaloids, tannins, terpenoids,
glycosides, saponins and steroids. The flavonoids were found
to be high with the reducing sugar. This result agreed with the
work of Amita [36] on the genus Eugenia (mrytaceae). The
flavonoids and tritepenoids are generally associated with the
mrytaceae. The phytochemical compounds exhibit numerous
pharmacological activities like analgesic, antipyretic, anti-fungal,
anti-microbial, anti-oxidant, antidiabetic, anti-inflammatory,
hepatoprotective, antioxidant activity. Studies have also shown
that flavonoids are one of the most active compounds of E.
uniflora, and polyphenolic compound have been found to have
many biological and pharmacological activities. Flavonoids are
known to inhibit oxidative damage [37]. They protect against
UV damage that can affect tropical fruits growing under severe
conditions [38]. They have health promoting effects like anti-allergic,
anti-oxidant, anti-inflammatory, anticancer, analgesic and anti-viral
effects. Alkaloids are essential in medicine and constitute a seeable
proportion of the valuable drugs; they are used as basic medicinal
agents for their analgesic, antispasmodic and bactericidal effects
[39]. Fruits that have tannins as their components are astringent in
nature and are used for treatment of intestinal disorders such as
diarrhoea, dysentery as well as the treatment of swollen tissues
and in the prevention of cancer [40,41].

The proximate composition of food is the estimation of its nutritive
value. Eugenia uniflora fruit pulp contained high moisture value
90.35%. This is not surprising as many fleshy fruits have high
percentage of moisture. The moisture content of any food is an
index of its water activity and it is used as a measure of stability
and the susceptibility to microbial contamination (Table 2).

The ash content is a reflection of mineral contents preserved
in the plants. The ash content of E. uniflora fruit pulp showed
value of 3.05% higher than fiber, protein and fat. This suggests
high deposit of mineral elements in the fruit pulp. Fruit generally

Table 1 Quantitative phytochemical constituents of extract.

Phytochemicals Mean £ SD (mg/g)

Reducing sugar 315.36+9.14
Flavonoids 280.74 £ 2.79
Alkaloids 75.20 + 8.62
Terpenoids 61.30+0.13
Tannins 28.70+0.75
Glycosides 6.79 £ 0.15
Saponins 2.55+0.11
Steroids 2.06 £ 0.07
Data are presented as mean + SD.

Table 2 Proximate compositions of Eugenia uniflora fruit pulp.
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are not good sources of protein and fat. Dietary fat increases
the palatability of food by absorbing and retaining flavours [4].
Food rich in dietary fiber contributes to the prevention of various
diseases such as constipation, haemorrhoids, colon cancer,
excess cholesterol and diabetes [23]. The carbohydrate content
showed a value of 4.687%. The carbohydrate content contributes
to the energy value in the E. uniflora fruit pulp and is essential
for the maintenance of life in both plants and animals. It is use
as a raw material for many industries [12]. The result obtained
indicates that Eugenia uniflora fruit pulp is a fairly good source of
carbohydrate and protein.

For anti-nutritional factor of the E. uniflora fruit pulps, oxalate
was the highest in concentration followed by phenol. The level of
cardiac and cyanogenic glycosides was low. Oxalate has a harmful
effect on human nutrition and health, because it reduces calcium
absorption and aids the formation of kidney stones (Table 3).

Many fruits including cherries are considered with low oxalate
and the relative amounts of oxalate formed in plants foods
depend both on the species and its nitrogen status. Oxalates
may not be harmful if consumed in moderate amount [42,43].
Therefore, the result of the oxalate content in the E. uniflora fruit
pulp could have a positive impact on the health of consumers
to enhance the bioavailability of essential dietary minerals of
the E. uniflora fruit pulp. It has been reported that higher intake
of cyanides could result in the development of neurological
disease in human. The amounts of cyanides produced in plants
that accumulate more than 50-200 mg are considered to be
dangerous [44]. However, smaller amount of cyanides could have
several long-term adverse effects on human health. Cyanogenic
glycosides account for approximately 90% of wide group of plant
toxins known as cyanogens. The amount of cyanogenic glycosides
in plantis usually reported as the level of releasable free hydrogen
cyanide [45]. Cherry fruits have been reported to contain 4.6 mg/
kg amount of cyanogenic glycosides [46]. These results showed
that E. uniflora fruit pulp is safe with regards to cyanide poisoning
due to the fact that the cyanogenic glycosides level was far below
the detrimental level 4.6 mg/kg. However, in terms of nutritional
composition, Eugenia uniflora fruit pulp was fairly adequate with
low amounts of anti-nutrients.

Acute toxicity tests provide data on the relative toxicity likely to
arise from a single brief exposure of any substance at different
levels of bioactive compounds inherent in the plant [47]. The
result of the toxicity study of the flavonoid fraction of E. uniflora
fruit pulp produces no mortality or signs of toxicity after 48 h
observation period even at the dose of 5000 mg/kg. This showed
that in a single dose, there were no adverse effects and hence the
extract is generally regarded as safe (Table 4).

Parameters (%) Mean + SD Table 3 Anti nutritional content in Eugenia uniflora fruit pulp.
Moisture 90.35 +0.07 Anti nutrients (%) Mean £ SD

Ash 3.05+0.07 Oxalate 34.08 £ 0.67

Crude fiber 0.11 £0.01 Phenol 10.98 + 0.02

Crude protein 1.31+£0.00 Cardiac glycoside 0.29 £ 0.00

Fat 0.63 £ 0.05 Cyanogenic glycoside 0.16 £ 0.00

Carbohydrate 4.68 £ 0.02 Phytate ND
Values are expressed in % mean + SD. Values are expressed in % mean + SD.
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Table 4 Results of the acute toxicity (LD, ) test.

Dose No of animals before No of deaths after
(mg/kg body weight) Administration Administration
Phase one
10 3 -

100 3 -

1000 3 -
Phase two

1600 3 -

2900 3 -

5000 3

Table 5: Effect of flavonoid fraction of E. uniflora fruit pulp on acetic acid
induced writhing reflex in mice.

Group Treatment Mean number of % Inhibition
writhing
Control Distilled water 236.00 + 62.47° 0
Group Il 10 mg/kg 97.20 £ 55.75° 58.92
Group Il 50 mg/kg 100.00 + 15.37° 57.78

Mean * SD, n=5. The same superscript shows non- significant (p >0.05)
difference between the means, different superscript shows significant
(p <0.05) difference.

The abdominal constriction response induced by acetic acid is
a sensitive procedure to evaluate peripherally acting analgesics
[48]. Acetic acid induced writhing test was used for detecting both
central and peripheral analgesia, whereas tail flick immersion
test is the most sensitive to centrally acting analgesic [49]. The
acetic acid induced writhing test was selected because of several
advantages including the ability to mimic human clinical pain
conditions, sensitive to mild analgesics, production of tonic
stimulus and sensitivity to non-steriodal anti-inflammatory drugs
(Table 5) [50,51].

The result showed that the 50 mg/kg of the flavonoid fraction
of E. uniflora fruit pulp and the 10 mg/kg of the standard drugs
diclofenac significantly reduced (p<0.05) pain, the abdominal
constriction and stretching of hind limb in the test and standard
drug groups compared to the control group. The pain induced
by acetic acid in the group treated with the standard drug (10
mg/kg of diclofenac) was significantly reduced (p<0.05) than
the 50 mg/kg of the fraction compared to the control group.
The standard drug exhibited a writhing inhibition percentage of
58.92% and test 57.78% when compared to the control. A non-
significant (p>0.05) difference was observed in the reduction of
pain between the standard drug (10 mg/kg) and 50 mg/kg of
the fraction. The analgesic effect of the 50 mg/kg of E. uniflora
fruit pulp flavonoid fraction and 10 mg/kg of the standard drug
seen in this experiment may be mediated through peripheral
pain mechanism involved in the inhibition of prostaglandin
synthesis [52]. Pain sensation in acetic acid induced writhing/
abdominal constriction method is elicited by triggering localized
inflammatory response resulting to the release of free arachidonic
acid from tissue phospholipid [53] via cyclooxygenase (COX)
and prostaglandin synthesis [54]. Local peritoneal receptors
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Table 6: Effect of flavonoid fraction of E.uniflora fruit pulp on acetic acid
induced writhing test in mice.

Group Treatment Mean PRT (seconds) + SD
Control Distilled water 3.20 + 0.44°
Group Il 10 mg/kg 4.00 £ 0.70°
Group Il 50 mg/kg 4.80 £ 0.44¢

Mean * SD, n=5. The same superscript shows non- significant (p>0.05)
difference between the means, different superscript shows significant
(p<0.05) difference.

are postulated to be involved in the abdominal constrictions
response. This method has been associated with increased levels
of PGE2 and PGF2a in peritoneal fluids as well as lipoxygenase
products [55]. The increase in prostaglandin levels with the
peritoneal cavity then enhances inflammatory pain by increasing
capillary permeability [56]. It has been observed that any agent
that decreases the number of writhing will render analgesic effect
preferably by inhibition of prostaglandin synthesis, a peripheral
mechanism of pain inhibition.

The tail immersion test is based on the observation that
morphine-like drugs selectively prolongs the reaction time of the
typical tail withdrawal reflex in mice [57]. In this model increase
in pain reaction time (PRT) period indicates the level of analgesia
of drugs (Table 6) [58].

The dose 50 mg/kg of the flavonoid fraction and 10 mg/kg of the
standard drug significantly (p< 0.05) increased the pain reaction
time relative to the control group. The 50 mg/kg of the flavonoid
fraction significantly (p< 0.05) increased the pain reaction time
compared to 10 mg/kg of the standard drug. Treatment with 50
mg/kg of the flavonoid fraction produced a better analgesic effect
than that of the 10 mg/kg of standard drug in alleviating central
pain.

Conclusion

E. uniflora fruit pulps showed a fairly adequate nutrient
composition and they need little or no processing before they
are consumed. Thus, the fruit pulps could form a more stable
source of various nutrients. The analgesic effects of flavonoid
fraction E. uniflora fruit pulps could be mediated through central
and peripheral pain inhibition and thus could be useful in the
management of pain.
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