Tropical Journal of Pharmaceutical Research, August 2009; 8 (4): 331-336
© Pharmacotherapy Group,

Faculty of Pharmacy, University of Benin,

Benin City, 300001 Nigeria.

All rights reserved.

Available online at http://www.tjpr.org

Research Article

Antipyretic and Analgesic Effects of the Aqueous
Extract of the Fruit Pulp of Hunteria umbellata K
Schum (Apocynaceae)

Ighodaro Igbe', Raymond | Ozolua', Steve O Okpo' and
Osahon Obasuyi®

'Departments of Pharmacology & Toxicology and Pharmaceutical Microbiology, Faculty of Pharmacy, University of
Benin, Benin City 300001, Nigeria

Abstract

Purpose: The aqueous fruit pulp extract of Hunteria umbellata K. Schum is used traditionally for the
treatment of various fevers. The purpose of this study was to evaluate the extract for antipyretic and
analgesic activity, and determine its probable mechanism of action.

Methods: Pyrexia was induced in rabbits by intravenous injection of 10° CFU of E. coli’kg. Rectal
temperature was monitored at 30, 60, and 90 min post-administration of 250 and 500 mg/kg of the
extract. The analgesic effect of the extract was evaluated using acetic acid-induced mouse writhing test.
The extract was tested for antimicrobial activity against Staphylococcus aureus, Klebsiella pnuemoniae,
Escherichia coli, and Psuedomonas aeruginosa using agar diffusion method. Phytochemical screening
of the plant extract was also carried out.

Results: Phytochemical screening revealed the presence of simple sugars, saponins, flavonoids,
alkaloids and steroidal compounds. The extract (250, 500 mg/kg) and aspirin produced comparable
antipyretic effects up to 60 min. The extract did not inhibit the growth of the microorganisms but
significantly reduced the number of writhes in mice at 250 and 500 mg/kg with results comparable to
ASA.

Conclusion: The extract possesses antipyretic and analgesic activities which validate its use in the
treatment of pains and fevers.
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INTRODUCTION

Due to poor hygiene practices and
malnutrition, children in developing countries
frequently suffer from various forms of
infections which present as fevers'. These
fevers are often accompanied by aches and
pains which all lead to morbidity and
mortality. Herbal medicines are often used as
remedies in these conditions since as a result
of poverty orthodox medicines may be
unaffordable®. It is a well known fact that
herbal medicines may be sources of
substances with better therapeutic potentials
than some currently used orthodox
medicines®.

Hunteria umbellata K. Schum (Apocynaceae)
is a small tree of about 15 — 22 m in height
with a dense evergreen crown®. It is found in
rain forest zone of the southern part of
Nigeria where it bears such local names as
Osu (Edo), erin (Yoruba) and nkpokiri (Ibo)5.
It is also found in Ubongi-Shari in Ghana and
the rain forest regions of Cameroon and
Gabon. The leaves have been described as
broad, abruptly acuminate and broadly
lineate®®. The fruit is about 5-25cm and
consists of two separate globose mericaps 3—
6 cm long, yellow, smooth, 8 — 25 seeded
embedded in a gelatinous pulp®.

Various parts of the plant have been used in
herbal medicine for the treatment of
Diabetes7, peptic ulcers, piles, yaws,
dysmenorrhoea, fever, infertility®, helminthic
infection®, and as an oxytocic'’. Members of
the genus, Hunteria, have been widely
employed in traditional herbal medicine. For
example, crude alkaloids extracted from the
stem bark of Hunteria zeylanica inhibited
acute inflammation in experimental animals.
Antinociceptive and antipyretic effects of
alkaloids extracted from the stem bark of H.
zeylanica have also been reported"’

Although the fruit pulp of H. umbellata has
been used traditionally in treatment of various
fevers by boiling with water and subsequent
drinking of the extract, there is no scientific

evidence to support this therapeutic use.
Since bacteria and other microorganisms
cause fevers, it is possible that the
usefulness of this extract is dependent on
antimicrobial activity. However, many aspirin-
like drugs used in the treatment of
dysmenorrhoea do not possess antimicrobial
activity. We have, therefore, undertaken the
present study in order to evaluate the
antipyretic and analgesic activity of the
aqueous fruit pulp extract of this plant and to
determine whether this is occurs via
antibacterial activity or mechanisms related to
analgesia.

EXPERIMENTAL
Plant material

The ripe fruits of H. umbellata were collected
from bushes around Benin City, Nigeria in the
month of September. The plant was identified
by the staff of the Department of
Pharmacognosy, University of Benin, Benin
City, Nigeria and was later authenticated at
the Forest Research Institute of Nigeria
where a voucher specimen with number FHI
107678 has been deposited.

Extraction

The seeds were first removed from the ripe
fruits and the fruit pulps were chopped into
pieces and sun-dried to a constant weight
over a 14-day period. The dried material was
then powdered using a mechanical grinder.
The powdered material (400 g) was boiled
with 1.500 ml of distilled water for 30 min to
obtain the aqueous extract. The extract was
filtered, concentrated under pressure in a
rotar vapor at 68 °C and dried in an oven set
at 40 °C for 48 h (yield: 21 %). The dried
aqueous extract was preserved in clean glass
containers at 4 °C in a refrigerator until use.

Phytochemical screening
The aqueous extract of H. umbellata was

screened for various chemical constituents
(simple sugars, tannins, alkaloids, cardiac
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glycosides, flavonoids, steroidal compounds,
saponins, anthracene derivatives and simple
sugars) using established methods'>"®.

Animals

The experiments were performed using New
Zealand rabbits of both sexes weighing
between 1.1-1.5 kg and adult male mice
weighing between 20 — 30 g. The rabbits
were obtained from Aduwawa animal farm,
Ikpoba Hill, Benin City, Nigeria and were
allowed two weeks of acclimatization. The
mice were bred locally at the animal house of
the Department of Pharmacology &
Toxicology, University of Benin. The rabbits
were fed on growers’ mash (Bendel Feeds
and Flour Mill, Nigeria Ltd) while the mice
were fed on standard rodent cubes (Ladokun
Feeds Plc, Nigeria). Feeds and water were
freely available to all animals throughout the
experiments. The animals were exposed to
natural lighting conditions and handled
according to standard protocols for the use of
laboratory animals approved by the Faculty of
Pharmacy Committee on the Use of
Experimental Animals.

Antipyretic experiment

Antipyretic activity was determined by a
modified method previously described'.
Briefly, basal rectal temperatures of the
rabbits were taken using a probe
thermometer (model Panlab-0331).
Thereafter, pyrexia was induced by injecting
10° CFU of E. coli’kkg into the marginal ear
vein of each rabbit. The rectal temperature of
the rabbits was again taken 1 h after
induction of pyrexia and animals having
temperature between 38.7 and 39.7 °C
(representing significant temperature
increase from basal values of 37.41 + 0.58
°C) were regarded as hyperthermic and were
randomly assigned to four groups (A — D) of
four rabbits each. Doses of 250 and 500
mg/kg of extract dissolved in distilled water
were administered orally to the rabbits in
groups A and B respectively, using an oro-
gastric tube. A dose of 100 mg/kg of

acetylsalicylic acid (ASA) constituted in 10 %
ethanol was administered orally to animals in
group C which served as positive control. The
rabbits in group D received 2 mi/kg of the
vehicle for ASA (10 % ethanol) orally and
served as negative control. The post-drug
treatment rectal temperature of each rabbit
was recorded at time points 30, 60, and 90
min. The differences in temperature before
and after the administration of the extract or
ASA were recorded as dT.

Analgesic experiment

The analgesic effect of extract was evaluated
by using the acetic acid-induced mouse
writhing test'®. Adult mice were randomly
allotted to four groups (A — D) of 5 mice each.
The extract was administered orally at doses
of 250 and 500 mg/kg to groups A and B
respectively. Mice in groups C were given
100 mg/kg of ASA in 10 % ethanol orally
while group D received 2 mlkg of 10 %
ethanol orally. After 1 h of treatment, all
animals were administered 10 ml/kg of 0.6
%v/v acetic acid in normal saline
intraperitoneally. The number of writhes by
each mouse was counted immediately after
acetic acid administration at intervals of 5 min
for a period of 30 min.

Antibacterial experiment

Bacteria (Staphylococcus aureus, Esche-
richia coli, Klebsiella pnuemoniae and
Pseudomonas aeruginosa) were obtained
from the stock culture of the Department of
Pharmaceutical Microbiology, Faculty of
Pharmacy, University of Benin. Standard
inocula of the organisms were prepared by
growing the pure isolates in nutrient agar for
24 h. Using a sterile wire loop, a smear of
the agar was inoculated in nutrient broth for
each organism and incubated at 37 °C for 18
h. Sterile plates of 20 ml molten agar were
seeded with 0.2 ml of the well-shaken
nutrient broth of each organism. Each plate of
molten agar was rotated slowly to ensure
uniform distribution of the bacterium and
thereafter left to solidify.
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The sensitivity of the organisms to the
aqueous extract of H. umbellata was
evaluated by the cup-plate agar diffusion
method'®. Wells of 8 mm diameter were made
in each agar plate using a sterile cork borer.
A quantity (0.25 ml) of different
concentrations of the extract (7.5, 12.5, 25,
50 and 75 %w/v) dissolved in distilled water,
was then placed in each well. Each volume of
distiled water was assayed as control.
Ciprofloxacin (5 pg/ml) was used as the
standard antimicrobial agent and tested along
with the extract. The plates were allowed to
stand for 30 min at room temperature to allow
proper diffusion of extract after which they
were incubated at 37 °C for 24h. The
diameter of the zone of inhibition was
measured and recorded for each
concentration and for each organism.

Statistical analysis

Results are presented as the mean =+
standard error of the mean (SEM) and n
represents the number of animals per group
in which antipyretic and analgesic activities
were determined. Data comparisons between
treatment groups were done by use of one-
way ANOVA followed by Tukey-Kramer post
hoc test. Values were considered statistically
significant at p < 0.05.

RESULTS

Phytochemical screening revealed the
presence of simple sugars, saponins,
flavonoids, alkaloids and steroidal

compounds. Figure 1 shows that compared
to vehicle-treated rabbits, doses of 250 and
500 mg/kg of extract, and 100 mg/kg of ASA,
significantly (p < 0.05) decreased the rectal
temperature of the rabbits 30 and 60 min
after treatment. Only 100 mg/kg of ASA
significantly (p < 0.01) decreased the rectal
temperature at 90 min post-treatment. The
rectal temperature of rabbits treated with only
the vehicle increased consistently from basal
value over the period of measurement

Regardless of the incubated organism, the
various concentrations of extract did not
produce zones of inhibition in agar plates.

The extract (250, 500 mg/kg) produced the
same pattern of analgesia in the acetic acid-
induced mouse writhing test as 100 mg/kg of
ASA (Figure 2) The number of writhes by
mice treated with either extract or ASA was
significantly (p < 0.01, p < 0.001) reduced
when compared with the number of writhes
by saline-treated mice at any time point within
the 30 min of experiment.

Figure 1: Changes in basal rectal temperature
(dT) measured at 30, 60 and 90 min after
administration of aqueous extract (AE) of H.
umbellata or acetylsalicylic acid (ASA). *p < 0.05
compared to same time points with vehicle. n = 4

per group.

100

Number of writhes

5 10 15 20 25 30
Time [Minutes]

Figure 2: Effect of aqueous extract of H.
umbellata on acetic_acid-induced mouse writhing.
*p < 0.05, p<0.01, p<0.001 as compared to the
corresponding time point for control. n = 5. Control
(#), H. umbellata 250 mg/kg (m), H. umbellata 500
mg/kg (A), ASA (e).
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DISCUSSION

Bacteria cause fever because of the
endotoxin lipopolysaccharide found in their
cell wall. The subsequent elaboration of
interleukin-1 and tumour necrosis factor-a is
believed to initiate the synthesis and release
of the fever-causing autacoid prostaglandin
E, (PGE,) by the endothelium and pericytes
of brain capillaries'’. Hence antibacterial
agents eventually abolish fever. The failure
of various concentrations of the extract (up to
75 %w/v) to cause inhibition of clinical
isolates of S. aureus, E. coli, K. pnuemoniae
and P. aeruginosa when compared to the
inhibitory effect of the standard drug,
Ciprofloxacin 5 pg/ml indicates that extract’s
antipyretic activity is not likely to depend on
antibacterial activity. The fact that the extract
reduced fever of unknown cause suggests
that it may act through mechanisms not
related to antimicrobial activity.

The acetic acid-induced mouse writhing test
has been used extensively to qualify
analgesic agents that have peripheral
analgesic action'®. This peripheral action is
known to be due to the inhibition of pain-
mediating autacoids such as prostaglandins.
The comparable antipyretic and analgesic
efficacy of the extract and ASA in the present
study is indicative of similarity in mechanism
of action. ASA, like other non-steroidal anti-
inflammatory/analgesic agents, acts by the
inhibition of the synthesis of prostaglandins
that are responsible for pain and pyrexia'®.
The analgesic property of extract which may
explain its use in traditional medicine in the
treatment of dysmenorrhoea has to the best
of our knowledge not been reported
elsewhere. With respect to antipyretic action,
there is no qualitative difference between the
two doses of extract tested, 30 min after
treatment.

CONCLUSION

The results demonstrate that H. umbellata
possesses an antipyretic effect that is
independent of antibacterial activity. Since it

produces peripheral analgesic properties,
inhibition of some autacoids may explain its
antipyretic action. These pieces of evidence
accentuate its use in the treatment of fevers
of unknown cause in traditional medicine in
southern Nigeria.
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