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ABSTRACT
Psidium guajava is an important food crop and medicinal plant available in tropical countries, widely used in food and folk medicines around the
world. The aim of this study is to investigate the analgesic property of ethanol leaf extract of Psidium guajava. The Psidium guajava L. leaves were
freshly collected from cultivated source on the in December 2014 at the Agricultural Science Farm of University of Maiduguri. This was dried,
powdered and macerated with 95% ethanol to give the ethanol extract. The extract was then used to evaluate the preliminary phytochemistry and
analgesic property. The preliminary phytochemical screening revealed the presence of alkaloids, steroids and triterpenoids, carbohydrate, cardiac
glycosides, tannins and flavonoids. The leaf extract of Psidium guajava exhibited significant analgesic effect in acetic acid and tail immersion
induced pain at the dose of 250 to 1000 mg/kg in rats. The ethanol leaf extract of Psidium guajava contain some active phytochemical constituents
which may be responsible for the observed analgesic activity and this amply justify the traditional use of this plant as a pain reliever.
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INTRODUCTION
Human beings have always pondered and tried to understand
why they feel pain and how to reduce it. In the past, pain and
disease were thought to be consequences of human wrong
doing1. The Western concept of pain has evolved with
understanding of the world around it and attitudes toward pain
have changed and developed in accordance with the science and
religious climate of the period2. The 19th and 20th century saw
the advent of new anatomical, physiological and biochemical
insight and modern pain theories were developed. Modern
analgesic drugs were synthesized along with new invasive
procedures for pain management strategies. The older traditional
beliefs, concepts and attitudes however, have not been replaced
completely and have survived to some degree in modern patients
to this day3. An analgesic or painkiller is any member of the
group of drugs used to achieve analgesia (relief from pain).
Analgesic drugs act in various ways on the peripheral and
central nervous systems. They are distinct from anesthetics,
which reversibly eliminate sensation and include paracetamol
(not technically analgesic), the non-steroidal anti-inflammatory
drugs (NSAIDs) such as the salicylates, and opioid drugs such
as morphine and oxycodone.
Plants form the main ingredient of medicines in traditional
systems of healing and have been the source of raw materials for
major pharmaceutical drugs or companies. Roughly about
50,000 species of higher plants (about one in six of all the
species) have been used medically. This represents by far the
biggest of natural world in term of number of species4. Research
on medicinal plants especially indigenous knowledge has
become of great importance in present day drug development
studies. This is because herbal remedies have been widely used
for centuries for the effectiveness, accessibility, availability, and
affordability. Psidium guajava L. (Family Myrtaceae) is a small

tropical tree that grows up to 35 feet tall; it is widely grown for
its fruits in the tropics. It is a genus of about 133 genera and
more than 3,800 species. The leaves and bark of P. guajava tree
have a long history of medicinal uses, which is still employed
today5. Psidium guajava is well known traditional medicinal
plant used in various indigenous systems of medicines and
widely distributed throughout India6. In Nigeria, south Africa,
Ghana and Kenya, Panama, Cuba, Costa Rica, Mexico,
Nicaragua, Venezuela Mozambique, Guatemala and Argentina,
guava is used traditionally for treatment of various ailments like,
diarrhoea, wounds, rheumatism, lung problem, ulcer, malaria,
cough, fever, inflammatory conditions, as well as diabetes
mellitus7. It has also been reported to contain a number of
phytochemicals and pharmacological active principles such as
flavonoids, guayolic acid, guavanoic acid, guajadial and
guajarin8.
MATERIALS AND METHODS
Source of Plant Materials, Collection and Identification

The Psidium guajava L. leaves were freshly collected from
cultivated source in December 2014 at the Agric Farm of
University of Maiduguri and were identified by Professor Sanusi
O. Sanusi (Professor of Botany) of the Department of Biological
Science, University of Maiduguri.
Ethanol Extraction (Maceration Method)
The leaves collected were dried at room temperature for one
week and was powdered using wooden pestle and mortar to a
fine particles for ease of extraction process of active
compounds.
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About 500 g of the powder was weighed and then defatted using
150 ml of petroleum ether. The mixture was stirred and kept for
24 hours. It was then filtered at which 400 ml of 95% ethanol
was added and kept for another 24hours before filtration. This
procedure was repeated three times and the combined filtrate
was subjected to rotary evaporator to obtain the dried extract of
the leaf of Psidium guajava. The percentage yield was then
calculated using dried weight of the extract and the dried weight
of the starting powder material. Freshly prepared stocks were
used which were prepared using water for injection Bp for the
concentration of both standards and extracts just prior to the
experiment.
Preliminary phytochemistry of ethanol leaf extract of
Psidium guajava
The preliminary phytochemical analysis of the leaf extract was
carried out according to standard method of Trease and Evans9.
Acute toxicity study of ethanol leaf extract of Psidium
guajava
The acute toxicity study was carried out based on the modified
Lork’s method10. The rats were grouped into four groups of
three rats each and were administered the extract at the dose
levels of 10 mg/kg, 100 mg/kg, 1000 mg/kg and 2000 mg/kg
intraperitonealy respectively. This was observed for 24 hours for
the sign of toxicity and death.
Acetic acid induced Writhing test
The antinociceptive activity of the ethanol leaf extract was
studied using acetic acid induced writhing model in rat11. The
animals were divided into five groups (5) with six rats in each

group. The animals of test groups received test samples at the
doses of 250, 500 and 1000 mg/kg body weight. Positive control
group received standard drug pentazocine at the dose of 30
mg/kg body weight and vehicle control group was treated with
distilled water at the dose of 2 ml/kg body weight. Test samples,
pentazocine and vehicle were administered intraperitoneally 60
minutes before intraperitoneal administration of 1% acetic acid.
After an interval of 5 min, the mice were observed for specific
contraction of body referred to as ‘writhing’ for the next 30
minutes12.
Tail immersion test in rat
Albino rats weighing between 120-170 g were used for the
evaluation of analgesic activity. 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 induced by immersing the end of the tail in warm water
of 55 °C. The lower 5 cm portion of the tail is marked. This part
of the tail is immersed in to the water bath of exactly 55 °C.
Within a few seconds the rat reacts by withdrawing the tail. The
reaction time is recorded in 0.5 second units by a stopwatch.
After each determination the tail is carefully dried. The reaction
time is determined before and periodically after oral
administration of the test and standard substance. The cut off
time is 15 sec. A solution of pentazocine (30 mg/kg) was
prepared in normal saline water. Albino rat of either sex were
divided into four different groups each containing five rats and
the animals were marked individually. The animals were
weighed and numbered appropriately. The test and standard
drugs were given intraperitonealy. After 30 minutes,
observations were made and recorded at the time interval of 30,
60 and 90 minutes13.

Table 1: Phytochemical constituents of ethanol leaf extract of Psidium guajava
Phyto constituents
Alkaloid
Saponins
Steroids and triterpenoids
Cardiac glycosides
Tannins
Flavonoids
Carbohydrate

Method Used
Meyer’s test
Dragendorff’s test
Frothing test
Haemolysis test
Lieberman’s test
Salkowski test
Soluble
Condensed
Lead Sub-acetate test
Ferric chloride test
Molish’s test
Fehling’s test

Results
+
+
+
+
+
+
+
+
+

Table 2: Acute toxicity study of ethanol leaf extract of Psidium guajava
Phases
I

Dose (mg/kg)
10
100
1000
2000

Observations
-

II
LD50

>2000
-

= no death

Table 3: Effect of ethanol leaf extract of Psidium guajava in acetic acid induced pain
Treatment
Distilled water (ml/kg)
Pentazocine
PG Extract
PG Extract
PG Extract

Dose (mg/kg)
2
30
1000
500
250

Number of writhing’s
46.67±0.71
3.83±0.31
6.67±0.80*
9.83±1.33*
21.00±1.79*

% Protection
91.79
85.71
78.94
55
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PG = Psidium guajava, Distilled water was administered in ml/kg, n = 6. *= significant to both controls (P< 0.05)
Table 4: Effect of ethanol leaf extract of Psidium guajava in tail immersion induced pain
Treatment
Distilled water
Pentazocine
PG Extract
PG Extract
PG Extract

Dose (mg/kg)
2
30
1000
500
250

30 mins
2.40±0.24
38.60±2.11
12.60±0.98*
6.40±0.75*
5.40±0.40*

Time (seconds)
60 mins
2.80±0.37
191.80±15.40
16.80±1.46*
13.20±1.07*
6.60±0.51*

90 mins
2.40±0.24
336.00±30.59
22.00±0.71*
17.80±0.66*
8.20±0.86*

PG = Psidium guajava, Distilled water was administered in ml/kg, n=5, T-test, *= significant both positive and negative control (p< 0.05)

RESULTS ANALYSIS
Phytochemical constituents of ethanol leaf extract of Psidium
guajava
The results of phytochemical screening of the ethanol leaf
extract of Psidium guajava revealed the presence of the
following phytochemical constituents; alkaloids, steroids,
triterpenoid, cardiac glycosides, tannins, flavonoids and
carbohydrates. However, saponin was not detected in the extract
(Table 4.1).
Acute toxicity study of ethanol leaf extract of Psidium
guajava
The results of acute toxicity study carried out on the ethanol leaf
extract of Psidium guajava revealed the relative less toxicity.
The lethal dose that can kill 50% of the rats (LD50) was found to
be greater than 2000 mg/kg (Table 4.2).
Effect of ethanol leaf extract of Psidium guajava in acetic
acid induced pain
The effect of ethanol leaf extract of Psidium guajava in acetic
acid induced pain showed a dose dependent activity in pain
reduction. The activity of the extract in reducing pain in albino
rats was found to be statistical significantly higher than distilled
water used as negative control (p<0.05). However, the activity
of pentazocine was found to reduce the acetic acid induced pain
better than the extract at the tested doses (p<0.05) (Table 4.3).
Effect of ethanol leaf extract of Psidium guajava in tail
immersion induced pain
The effect of ethanol leaf extract of Psidium guajava in tail
immersion induced pain showed a dose dependent activity in
reaction time. The activity of the extract in prolonging reaction
time in albino rats was found to be statistical significantly higher
than distilled water used as negative control (p<0.05). However,
the activity of pentazocine was found to prolong the reaction
time in tail immersion assessment of nociceptive activity in
albino rats significantly higher than the extract at the tested
doses (p<0.05) (Table 4.4).
DISCUSSION
The phytochemical compounds detected in the ethanol leaf
extract of Psidium guajava L. in this present study do agree with
the report of several related studies8, 14-17 in which similar
phytochemicals were detected. However, saponin detected by
Shruthi et al14 and Cho et al18 was not detected in this present
study. This may be attributable to the changes in the solvent
system used. The saponin was detected in hydroalcoholic,
methanol, acetone and distilled water extracts14, 18. Significant

number of bioactive metabolites reported by several studies16-17,
19-23
which was not detected by the present study is due to the
inability of the present study to perform the screening tests due
to financial constraint.
The abdominal constriction response induced by acetic acid is a
sensitive procedure to evaluate peripherally acting analgesics24.
In general, acetic acid causes pain by liberating endogenous
substances such as serotonin, histamine, prostaglandins (PGs),
bradykinins and substance P at the nerve endings. Local
peritoneal receptors are postulated to be involved in the
abdominal constrictions response25.
The method has also been associated with prostanoids in general
that is, increased levels of PGE2 and PGF2α in peritoneal fluids
as well as lipoxygenase products26. The significant reduction in
pain threshold produced by tests and standard in these models
suggests involvement of central pain pathways. Pain is centrally
modulated via a number of complex processes including opiate,
dopaminergic descending noradrenergic and serotonergic
systems27. The analgesic effect produced by the tests and
standards may be via central mechanisms involving these
receptor systems or via peripheral mechanisms involved in the
inhibition of prostaglandins, leukotrienes, and other endogenous
substances that are key players in pain. In the present study,
administration of the extract led to a significant reduction in the
induced pain by acetic acid. The observed analgesic activities of
P. guajava may be due mainly to quercetin, flavonoid and
steroids contained in this plant28. Previous reports demonstrated
that the leaves of Psidium guajava and some medicinal plant
like Cassia alata are rich in flavonoids, in particular, quercetin
which may be responsible for their therapeutic activity29-30.
CONCLUSION
The plant extract contain diverse phytochemical constituents
that may be responsible for the observed analgesic activity
evidenced by increased reaction time in tail immersion and
decreased numbers of writhing in acetic acid induced pain. This
further gives credence and pharmacological basis for its
traditional use for managing pain and other conditions.
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