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Antimicrobial, Antioxidant, Anti-
Inflammatory and Acute Toxicity
Screening of Leaf Extracts of Morinda

lucida (Rubiaceae)

Okwute SK* and Ochi IO

Department of Chemistry, Faculty of Science, University of Abuja, PMB 113, Gwagwalada, Federal Capital, Abuja, Nigeria

ABSTRACT

Introduction: Morinda lucida is a medicinal plant popular for its traditional uses in
the treatment of several illnesses such as malaria, inflammation, diabetes, jaundice,
hypertension and dysentery. In this study, the leaf extract of the plant which is the most
commonly used in ethnomedicine was subjected to biological screenings for anti-
microbial, anti-inflammatory and anti-oxidant activities, and oral acute toxicity test to
confirm its claimed potency in traditional healthcare.

Methods: The powdered dried leaf of Morinda lucida was successively extracted
with petroleum ether, ethyl acetate and methanol to obtain the corresponding extracts.
The extracts obtained were screened for phytochemicals, antimicrobial, antioxidant
and anti-inflammatory activities as well as determined its acute toxicity concentration
and total phenolic content. The inhibitory activity (sensitivity test) of the extracts was
carried out using agar well diffusion method, while the minimum inhibitory concentration
determination was done using tube dilution method with the mueller hinton broth used
as a diluent. For sensitivity tests the diameters of the zones were measured using a
transparent ruler calibrated in millimeter and the results were recorded.

The free radical scavenging activity of the extracts of the leaves of Morinda lucida,
based on the scavenging activity of the stable 2,2-Diphenyl-1-Picryl Hydrazyl (DPPH) free
radical, was determined using the measurement of the absorbance at 517 nm of the
reduction of violet to yellow color in the presence of antioxidants.

The oral acute toxicity study was carried out in vivo using albino mice in two phases.
Each phase had groups of animals and each group received 1200, 1600, 2900 or 5000
mg/kg of the extracts of dried leaves of M. lucida except the control which received
normal saline. All the animals were subjected to four hours of fasting prior to treatment
and their respective body weights taken. The mice were then carefully monitored for
clinical signs of toxicity such as weakness or drowsiness, aggressiveness, loss of
weight, diarrhea, discharge from eyes and ears, noisy breathing and the number of
deaths in each treated group and the control. The observation was carefully recorded
and result documented.

For anti-inflammatory activity, Carrageenan induced rat paw oedema method was
used and the animals were wistar rats (17-31 g) of either sex. The animals received
the crude extract in three different doses (250, 500 and 1000 mg/kg) body weight
with piroxicam (10 mg/kg) as the reference drug. Measurement of right hind paw in
circumference was taken using digital caliper.
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Results: Phytochemical analysis showed the presence of alkaloids, phenols, terpenoids, flavonoids, reducing sugars, steroids,
saponins, carbohydrates, lignans, xanthones and peptides but no anthraquinines. The phytochemicals were substantially in the methanol
and ethylacetate extracts.

The extracts exhibited characteristic strong Concentration-Dependent Activity (CDA) against the test organisms with zones
of inhibition ranging from 10-23 mm at various concentrations. The petroleum ether extract was completely inactive against E. coli
and K. pneumonia bacteria while ethyl acetate extract also showed no activity against K. pneumonia. However, the methanol extract
demonstrated high activity against S. aureus, B. subtilis, E. coli, S. typhi, K. pneumonia and P. aeroginosa. All the extracts had no activity
against the fungi C. albicans and A. niger.

The extracts exhibited free radical scavenging activity of 66.2%, 55.3% and 45.0% at the concentration of 1.0 mg/ml, respectively
for methanol, ethyl acetate and petroleum ether, compared to that of the standard, ascorbic acid, which recorded 81.7% at the same
concentration. Using DPPH free radical and spectrophotometry, the extracts displayed reducing antioxidant power of 0.594, 0.408 and
0.396 nm, respectively for methanol, ethyl acetate and petroleum ether compared to the standard, ascorbic acid with 0.826 nm at 1.0 mg/
ml. The extracts gave total phenolic content of 62.2, 106.0 and 170.7 mg/g for petroleum spirit, ethyl acetate and methanol, respectively.

The results of the acute toxicity profile showed that all the animals of different body weights survived at all the concentrations ranging
from the lowest concentration of 10 mg/kg to the highest concentration of 5000 mg/kg per oral test dose. Physical and behavioral
observations of the experimental mice revealed no visible sign of acute toxicity.

The extracts showed significant inhibitory effect on oedema formation at the doses of 250, 500 and 1000 mg/kg body weight when
compared to the standard drug, piroxicam, at the dose of 10 mg/kg body weight. The oedema inhibition was found to be concentration
dependent only with petroleum ether extract unlike the ethyl acetate and methanol extracts.

Conclusion: The results of this study demonstrated that the various extracts of Morinda lucida have great potentials as antimicrobial,
antioxidant, anti-inflammatory agents and have low toxicity. The leaf extracts can therefore safely be used to manage human pathogenic

infections. These biological activities and the phyto-constituents validate its acclaimed ethnomedicinal uses.

Introduction

Plants were once a primary source of almost all
the medicines in the world [1]. They still continue
to provide mankind with new phytochemicals that
are used as medicines for different sicknesses [1,2].
Several secondary metabolites are responsible for the
biological activity of plants. These natural products
are synthesized by plants for their own protection
against insects and infective agents [3].

Morinda lucida (Benth) belongs to the family
Rubiaceae. It is an evergreen shrub which can grow
up to 18 meters high [2]. The leaves are about 7-15
cm long by 3.5-7.5 cm broad and form a shining
foliage. The leaf, stem bark, root bark and fruit-seed
of M. lucida are widely used in rural areas in West and
Central Africa for the treatment of many diseases. In
Central and West Africa, infusions and decoctions of
root, bark and leaves are used as treatment against
various ailments, including fevers, trypanosomiasis,
diabetes, insomnia, dysentery, cerebral congestion,
stomach-ache, ulcers, wounds, microbial infections
and worm infestations [2]. These ethnomedicinal
properties have led several researchers to investigate
the phytochemical, antioxidant, antimicrobial, anti-
inflammatory and anti-diabetes characteristics of
various parts of the plant though with inconsistent

results with respect to phytochemical contents,
antimicrobial activity and acute toxicity [4-12].
The leaf extract of M. lucida has also been found to
have reversible anti-spermatogenic properties [13].
Recently, the leaf extracts were investigated for
anti-malarial activity [14]. Chemical investigations
have found anthraquinones to be the most common
constituents of the plant, though there have been
some reports on tannins and sterols [15-17]. In
this work the leaf of M. lucida which is the most
commonly used in ethnomedicines by the benue
community of Nigeria was fractionated by successive
extraction with solvents of varying polarities and
the extracts subjected to comprehensive screening
for phytochemicals, anti-microbial, anti-oxidant
and anti-inflammatory activities, and for oral acute
toxicity. This was to trace the bioactivities based on
solvent polarities and therefore evaluate the leaf as a
potential source of new drugs for the management of
human ailments.

Materials and Methods
Materials

Fresh leaves of Morinda lucida (Benth) were
collected from Ikachi Ukpa, Oju local government
area, Benue state, Nigeria, They were authenticated
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in the herbarium of the National Institute for
Pharmaceutical Research and Development (NIPRD),
Idu, Abuja, where a voucher specimen was assigned
a number (NIPRD/H/6801) deposited. The leaves of
Morinda lucida (Benth) collected were gently rinsed
with water from a running tap to remove the adhering
dirt. It was air-dried at room temperature to constant
weight for four weeks and then pulverized using a
mortar and pestle. The powdered plant material was
collected, the weight was taken and it was stored in
a tightly closed polythene bag from where a given
quantity was taken for extraction.

The organic solvents used were of HPLC grade
manufactured by Sigma-Aldrich, Germany. They
were purchased from Finlab Nigeria limited, 38, Port
Harcourt Crescent of Gambia Street, area II, Garki
Abuja. All the solvents were redistilled before use for
certainty of purity. 2,2-Diphenyl-1-Picrylhydrazyl
(DPPH) and Vitamin C (ascorbic acid) used for the in
vitro free radical scavenging activity were products of
Merck, Germany. The reference drugs ciprofloxacin
and ketakenazole for the antimicrobial screening, and
piroxicam and carrageenan for the anti-inflammatory
screening were obtained from the Department of
Microbiology, Faculty of Science and Department of
Pharmacology, Faculty of Pharmaceutical Sciences,
Ahmadu Bello University and Zaria, Nigeria.

The culture media used for the antimicrobial
screening were Mueller Hinton Agar (MHA), Potato
Dextrose Agar (PDA), Nutrient Agar (NA) and Mueller
Hinton Broth (MHB). The media were used for
sensitivity test, determination of Minimum Inhibitory
Concentration (MIC) and Minimum Bactericidal
Concentration (MBC). All the media were prepared
according to the manufacturer’s instructions,
sterilized by autoclavingat12°Cfor15minutes and used
against the following micro-organisms: Salmonella
typhi (St), Pseudomonas aeroginosa (Pa), Staphylococcus
aureus (Sa), Escherichia coli (Ec), Klebsiella pneumonia
(Kp), Bacillus subtilis (Bs), Aspergillus niger (An) and
Candida albicans (Ca). The test organisms used were
clinical isolates obtained from the department of
microbiology, Ahmadu Bello University and Zaria,
Nigeria. Swiss albino mice (17-31 g, 4-6 weeks old)
of either sex used for the acute toxicity profile and
Wistar rats (weight of 150-180 g) of either sex used for
the anti-inflammatory screening were obtained from
the animal house of the department of pharmacology,
faculty of pharmaceutical sciences, Ahmadu Bello
University and Zaria. They were housed under
standard environmental conditions of temperature
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22-29 ‘Cand 12 hours dark light cycle and allowed
free access to drinking water and standard pellet diet.
The experimental protocols used in this study were
approved by the ethics committee of the Faculty of
Pharmaceutical Sciences, Ahmadu Bello University
and Zaria.

Methods

Extraction of plant material: The air-dried
pulverized leaves of Morinda lucida (2 kg) was
macerated in 2.5 L x 4 of petroleum ether 40-60°C in
an aspirator bottle with continuous swirling for seven
days [13]. The extract obtained was filtered using
sterile Whatman No. 1 filter paper and left on the
bench at room temperature to dryness to obtain the
crude extract. The weight of the crude extract obtained
was taken and recorded. The left over marc from the
petroleum ether extraction was air-dried at room
temperature for a day and was successively extracted
with equal volume of ethyl acetate and methanol,
respectively, for seven days each, following the
same procedure for petroleum ether extraction. The
extracts were stored in a refrigerator for chemical and
biological study after evaporating to dryness using a
rotary evaporator at 40°C on a water bath.

Antimicrobial screening: The antimicrobial
screening of the extracts of the leaf of M. lucida was
carried out according to standard protocols [18,19].

Determination of inhibitory activity (sensitivity
test) of the extracts using agar well diffusion method:
The standardized inocula of both the bacterial and
fungal isolates were streaked on sterilized mueller
hinton and potato dextrose agar plates respectively
with the aid of a sterile swab sticks. Four wells were
punched on each inoculated agar plate with a sterile
Cork borer. The wells were properly labeled according
to different concentrations of the extracts prepared
which were 100, 50, 25 and 12.5 mg/ml respectively.
Each well was filled up with approximately 0.2 ml
of each of the extracts. The inoculated plates with
extracts were allowed to stay on the bench for about
an hour this was done to enable the extracts to diffuse
on the agar. The plates were then incubated at 37°C
for 24 hours (plates of mueller hinton agar) while
the plates of potato dextrose agar were incubated at
room temperature for about 3-5 days. At the end of
the incubation period, the plates were observed for
any evidence of inhibition which will appear as a clear
zone that was completely devoid of growth around the
wells (zone of inhibition). The diameter of the zones
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was measured using a transparent ruler calibrated in
millimeter and the result was recorded.

Determination of minimum  inhibitory
concentration: The minimum inhibitory
concentration of the extracts was determined using
tube dilution method with the mueller hinton broth
used as a diluent. The lowest concentration of the
extracts showing inhibition for each organism when
the extracts were tested during sensitivity test was
serially diluted in the test tubes containing mueller
hinton broth. The standardized organisms were
inoculated into each tube containing the broth and
extracts. The inoculated tubes were then incubated at
37°C for 24 hours. At the end of the incubation period,
the tubes were examined for the presence or absence
of growth using turbidity as a criterion. The lowest
concentration in the series without visible sign of
growth (turbidity) was considered to be the Minimum
Inhibitory Concentration (MIC). The results were also
recorded.

Determination of minimum  bactericidal
concentration: The result from the Minimum
Inhibitory Concentration (MIC) was used to determine
the Minimum Bactericidal Concentration (MBC) of
the extracts. A sterilized wire loop was dipped into
the test tubes that did not show turbidity (clear) in
the MIC test and a loopful was taken and streaked on
sterile nutrient agar plates. The plates were incubated
at 37°C for 18-24 hours. At the end of the incubation
period, the plates were examined for the presence or
absence of growth. This is to determine whether the
antimicrobial effect of the extract was bacteriostatic
or bactericidal.

Antioxidant screening DPPH radical scavenging
activity: The free radical scavenging activity of
the petroleum ether, ethyl acetate and methanol
extracts of the leaves of Morinda lucida based on the
scavenging activity of the stable 2,2-Diphenyl-1-
Picryl Hydrazyl (DPPH) free radical was determined
using known procedures [20,21]. The principle is
based on the measurement of the absorbance at 517
nm of the reduction of violet to yellow colour in the
presence of antioxidants. About 4 mg/ml solution
of DPPH in methanol was prepared and 1 ml of this
solution was added to 3 ml of the extracts at different
concentrations of 0.2, 0.4, 0.6, 0.8 and 1.0 mg/ml
in methanol. Vitamin C (Ascorbic acid) was used as
antioxidant reference at concentrations of 0.2, 0.4,
0.6, 0.8 and 1.0 mg/ml. A blank/control solution was
prepared containing the same amount of methanol
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and DPPH. After 30 minutes, absorbance was measured
at 517 nm on a UV-Visible spectrophotometer. The
percentage inhibition activity was calculated using
the equation.

|:Ab_AS:| %x100
A

b

where: A, is the absorbance of the control, A_ is the
absorbance of the extracts. All tests and analysis were
run in triplicate and averaged. Median inhibitory
concentration (ICSO) value was calculated from the
equation of the line obtained by plotting a graph of
concentration (mg/mL) versus % inhibition.

Determination of total phenolic content: The total
phenolic content in the petroleum ether, ethyl acetate
and methanolic extract of M. lucida was determined
spectrophotometrically with folin-ciocalteau reagent
using the modified method of Wolfe K, et al. [22]. An
aliquot of the extract (0.5 ml) was mixed with 2.5 ml
of 10% folin-ciocalteau reagent and 2 ml of Na,CO,
(75% w/v). The resulting mixture was vortexed
for 15 seconds and incubated at 40°C for 30 min for
color development. The absorbance of the samples
was measured at 765 nm using Hewlett Packard UV/
visible light. The total phenolic content was expressed
as mg/g tannic acid equivalent from the calibration
curve using the equation.

Y =0.1216,, R* =0.936512.

where: X is the absorbance and Y is the tannic acid
equivalent (mg/g).

The experiment was conducted in triplicate and
the results were reported as Mean + SD volues.

Determination of reducing power: The reducing
power of the extracts was evaluated according to the
method of Yen G, et al. [23]. A volume of 1.0 ml of the
extracts prepared in distilled water and Butylated
Hydroxy Toluene (BHT), Vitamin C and E (0-5.0 mg/
ml) were mixed individually to a mixture containing
2.5 ml of 0.2 m phosphate buffer (pH 6.6) and 2.5 ml
of potassium ferrocyanide (K ,Fe(CN),) (1% w/v). The
resulting mixtures were incubated at 50°C for 20 min,
followed by the addition of 2.5 ml of trichloroacetic
acid (10% wy/v), which was then centrifuged at 3000
rpm for 10 min. The upper layer of the solution (2.5
ml) was mixed with 2.5 ml of distilled water and 0.5
ml of ferrous chloride (0.1% w/v). The absorbance was
measured at 700 nm against ablank sample. Increased
absorbance of the reaction mixtures indicated higher
reducing power of the plant extracts.
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Acute toxicity profile: The oral acute toxicity study
was carried out in vivo according to a modified method
employed by Lorke D [24] using albino mice. This was
carried out in two phases. In phase 1, the number of
animals in the treated groups was 9 and the number
of groups 3(n = 3). Each group received oral doses of
10, 100 or 1000 mg/kg body weight of the extracts of
dried leaves of M. lucida. The number of animals in the
control group was 5 and the number of groups 1(n =
5). In the second phase, another different set of mice
were randomized, the number of animals was 4 and
the number of groups 1(n = 4) . Each group received
1200, 1600, 2900 or 5000 mg/kg of the extracts of
dried leaves of M. lucida. The control group received
only Normal saline. All the animals were subjected
to four hours of fasting prior to treatment and their
respective body weights taken. The mice in the first
phase were observed for one hour after the treatment,
and then intermittently for 24 hours following
treatment. The process was the same for the treated
mice in the second phase. The mice were then
carefully monitored for clinical signs of toxicity such
as weakness or drowsiness, aggressiveness, loss of
weight, diarrhea, discharge from eyes and ears, noisy
breathing and the number of deaths in each treated
group and the control. The observation was carefully
recorded and result documented.

Anti-inflammatory screening: Carrageenan
induced rat paw oedema method: Wistar rats (17-31
g) of either sex were used. Animals were weighed and
randomized in 11 groups (n = 3) . Before treatment,
the volume of the right paw of each animal was
determined using a digital caliper. All the animals
were starved for 12 hrs. To ensure uniform hydration,
the rats received 5 ml of water by stomach tube. Group
I served as negative control (Ct) and received only
normal saline (10 ml/kg). Group II served as positive
control and received the standard drug piroxicam (10
mg/kg). Group III, IV, and V received crude extract in
three different doses (250, 500 and 1000 mg/kg) body
weight. Thirty minutes later, the rats were challenged
by a subcutaneous injection of 0.1 ml of 1% freshly
prepared solution of carrageenan in normal saline
into the sub plantar surface of each rat hind paw.
Measurements of right hind paw in circumference
was taken using digital caliper immediately after
the injection (0 hr) and followed by every hour for 5
hours (i.e. 1,2,3,4 and 5 hrs.) after the carrageenan
administration to each group and the increase in
the paw circumference was recorded. The results
were expressed in terms of mean increase in paw
circumference at 0-5 hrs [25]. The percentage of
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inhibition of each group was determined using the
following formula:

%Inhibition =[CrC‘Tr]x1oo

t

where:

C, = Mean variation of oedema for the control
group.

T, = Mean variation of oedema for treated groups
with plant extracts and standard drug.

Statistical evaluation of data: The results were
presented as the mean % + Standard Error of Mean
(SEM). Statistical differences between the treated and
control groups were evaluated by one way ANOVA by
SPSS version 9.05 software and followed by Dunnett’s
t-test. The values were considered significant when,
p < 0.05.

Results and Discussion
Results

The results of the preliminary phytochemical
screening of the successive extracts of the dried
powdered leaves of M. lucida are shown in table 1. The
results of the preliminary phytochemical screening of
the fractions are shown in table 1.

Antimicrobial screening

The results of the sensitivity test, minimum
inhibitory concentration and minimum bactericidal

Table 1: Results of preliminary phytochemical screening of extracts
of Morinda lucida leaves.

R Petroleum  Ethyl Acetate  Methanol
Ether extract Extract Extract
Alkaloids - - +
Terpenoids + + +
Phenols - + +
Reducing sugar - + +
Steroids + + +
Saponins - - +
Flavonoids - - +
Tannins - + +
Carbohydrates - + +
Lignans + + +
Quinones

Xanthones - + +
Peptides - - +
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concentration of the successive extracts of the dried
powdered leaves of M. lucida against some disease
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Acute toxicity profile

The results of the acute toxicity profile of the

causing organisms in the antimicrobial screening are

shown in tables 3a,b below successive extraction of the dried powdered leaves of
, .

Morinda lucida against mice are shown in tables 4a,b

Antioxidant screening below.

The results of the DPPH radical scavenging Anti-inflammatory screening

activity, reducing antioxidant power assay, and the
total phenolic content determination of the successive
extracts of the leaves of M. lucida are presented in
figures 1-3.

The results of the anti-inflammatory screening of
the extracts of the dried powdered leaves of M. lucida
are shown in tables 6-8.

Table 2: Results of sensitivity tests of extracts of Morinda lucida leaves against test organisms.

Zone of Inhibition(mm) at Varying Concentrations of the Extracts (mg/mL)

Test Organisms Petroleum Ether Ethyl Acetate Methanol Control
10050 2512.5 100 50 2512.5 10050 2512.5

S. aureus 21 18 15 12 22 18 16 14 23 201816 35
B. subtilis 16 13 - - 19 14 12 - 20 17 1410 40
E. coli - - - - 18 1513 10 19 1513 - 35
S. typhi 1713 10 - 16 14 10 - 16 13 10 - 32
K. pneumoniae - - - - - - - - 18 15 1310 39
P. aeruginosa 18161310 20 1816 11 19 16 1311 36
C. albicans - - - - - - - - - - - - 34
A.niger - - - - - - - - - - - - 36

Key: mm: millimeter; (-): no activity; mg/mL: milligram per millilitre
Control: Ciprofloxacin was used against the bacteria; Ketaconazole was used against the fungi.

Table 3: Results of Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) of the extracts of Morinda lucida

against test organisms.

(MIC)(mg/mL) MBC(mg/mL

Test Organisms Petroleum Ether Ethyl Acetate Methanol Petroleum Ether Ethyl Acetate Methanol

S. aureus 6.25 12.5 6.25 12.5 25 12.5

B. substilis 50 25 12.5 - 50 25

E. coli * 25 25 * 50 50

S. typhi 25 25 25 50 50 50

K. pneumoniae * * 25 * * 50
P. aeruginosa 25 12.5 12.5 50 25 25

C. albicans * * * * * *

A'niger * * * * * *

Key: (*): Not determined; (-): No MBC (extract is not bactericidal, but bacteristatic).

Table 4: Results of Phase 1 of acute toxicity profile of extracts of Morinda lucida leaves against mice.

Parameters Petroleum Ether Ethyl Acetate Methanol Normal Saline
No. of animals 9 9 9 5
No of groups 3(n=3) 3(n=3) 3(n=3) 1(n=5)
Sex Male/Female Male/Female Male/Female Male/Female
Dose(mg/kg) 10,100, 1000 10,100,7000 10,100,17000 10,100,17000
Route of administration Oral Oral Oral Oral
Period of observation 48 hours 48 hours 48 hours 48 hours
No. of deaths 0 0 0 0
Signs of toxicity Nil Nil Nil Nil
Approximate LD, > 5000 mg/kg > 5000 mg/kg > 5000 mg/kg > 5000 mg/kg
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Figure 1 Graphical representation of the DPPH radical scavenging
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Figure 2 Graphical representation of the Reducing Antioxidant
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leaves of Morinda lucida.
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Discussion

Table 1 shows that the three fractions contained
terpenoids, steroids and lignans, while the
ethylacetate fraction in addition contained other
phytochemicals  except alkaloids, saponins,
flavonoids and anthraquinones. However, the
methanol fraction contains all the phytochemicals
screened for, except anthraquinones. It is important
to note that anthraquinones have previously been
isolated from extracts of the leaves of M. lucida,
but these same extracts did not contain phenolics
and tannins [12,15-17]. Thus, the plant probably
displays geographical and seasonal variation in
its phytochemicals. These secondary metabolites
reported from this investigation are known for their
broad spectrum of pharmacological and physiological
properties in medicinal applications [10,26].

From the results of the antimicrobial screening
presented in tables 2,3 the petroleum ether, ethyl
acetate, and methanol extracts of leaves of Morinda
lucida, and reference drugs on the test bacteria and
fungi under investigation exhibited characteristic
strong Concentration-Dependent Activity (CDA)
against the test organisms, with zones of inhibition
ranging from 10-23 mm. They correspond to MIC
values of 6.25 to 50 mg/ml and MBC values of 12.5
to 50 mg/ml which are stronger than 25-100 mg/ml
and 50-100 mg/ml, respectively recorded by previous
workers [27] against E. coli, S. aureus and P. aeruginosa.
Also, while the petroleum and acetone extracts
were found to be active against E. coli and Klebsiella
spp in a study [28] the petroleum ether extract was
completely inactive against E. coli and K. pneumonia in
this study. These varying antimicrobial activities may
not be unconnected with absence or presence of some
phytochemicals in one extract or another, depending
on geographical location of plant or time of sample
collection. The ethyl acetate extract also showed no
activity against K. pneumonia. The methanol extract
demonstrated high activity against S. aureus, B.
subtilis, E. coli, S. typhi, K. pneumonia and P. aeroginosa.
However, all the extracts had no activity against the
fungi C. albicans and A. niger, showing that the leaf
M. lucida may not possess antifungal characteristics.
The results of this study agrees with the documented
records of ethnomedicinal uses of M. lucida for the
treatment of inflammation, tuberculosis, diabetes,
jaundice, hypertension, dysentery, and others which
are known to be caused by bacteria [29,30].
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An estimated 20% to 30% of the human population
are long-term carriers of S. aureus [30,31] which
can be found as part of the normal skin flora, in the
nostrils [32,33] and as normal inhabitant of the
lower reproductive tract of women [34,35]. S. aureus
is known to cause a range of illnesses from minor
skin infections, such as pimples (Staphylococcus
infections), impetigo, boils, cellulitis, folliculitis,
carbuncles, scalded skin syndrome, abscesses, to life-
threatening diseases such as pneumonia, meningitis,
osteomyelitis, endocarditis, toxic shock syndrome,
bacteremia, and sepsis. It is still one of the five most
common causes of hospital-acquired infections and
is often the cause of wound infections following
surgery. Despite much research and development, no
vaccine for S. aureus has been approved [36].

The results of the antioxidant activity of the
extracts of M. lucida leaf are reported in figures
1-3. The antioxidant activities of the extracts were
analyzed using DPPH free radical scavenging assay,
reducing antioxidant power and total phenolic
content. From the results, the methanol extract
exhibited the strongest free radical scavenging
activity of 66.2% at the concentration of 1.0 mg/
ml compared to that of the standard, ascorbic acid,
which was 81.7% at the same concentration. This
was followed by ethyl acetate which was 55.3%
and lastly petroleum ether which was 45.0%. The
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methanol extract also showed the highest reducing
antioxidant power of 0.594 nm, followed by ethyl
acetate and petroleum ether with 0.408 nm and 0.396
nm, respectively. The reference compound ascorbic
acid showed absorbance at 0.826 nm at 1.0 mg/ml
concentration. The reducing antioxidant power was
measured spectrophotometrically at the absorbance
of 700 nm. The total phenolic contents of the various
fractions, expressed in mg of Tannic Acid Equivalents
(TAE) per gram of plant sample were 62.2 mg/g, 106.0
mg/g and 170.7 mg/g, respectively (Figure 3). The
presence of the phenolic compounds in the extracts
therefore accounted for their significant anti-oxidant
and anti-inflammatory activities [37,38].

The results of the acute toxicity profile showed
that all the animals of different body weights
survived at all the concentrations ranging from the
lowest concentration of 10 mg/kg to the highest
concentration of 5000 mg/kg per oral test dose
(Tables 4,5). Though, there was the possibility of
mortality at concentrations much higher than 5000
mg/kg, physical and behavioral observations of
the experimental animals did not show any sign
of acute toxicity such as hair erection, drowsiness
and reduction in motor and feeding activities.
Therefore the LD, of the extracts suggest the plant
is experimentally non-toxic and safe for human
consumption contrary to a previous report of acute

Table 5: Results of Phase 2 of acute toxicity profile of extracts of Morinda lucida leaves against mice.

Petroleum Ether

Parameters Mice
No. of animals 4
No of groups 1(n=4)
Sex Male/Female
Dose (mg/kg) 1200,1600, 2900,5000
Route of administration Oral
Period of observation 48 hours
No. of deaths 0
Signs of toxicity Nil
Approximate LD > 5000 mg/kg

Ethyl Acetate Methanol
Mice Mice
4 4
1(n=4) 1(n=4)
Male/Female Male/Female
1200,1600,2900,5000 1200,1600,2900,5000
Oral Oral
48 hours 48 hours
0 0
Nil Nil
> 5000 mg/kg > 5000 mg/kg

Table 6: Results of anti-inflammatory screening of petroleum ether extract of Morinda lucida leaves.

Normal Saline

Time (Hour) Control Drug (10 mg/kg) 2 mi/kg
1 4.55+0.34 4.65+0.21
2 4.59+0.27 4.87+0.20
3 5.06+0.19 6.01+0.14
4 4.91+0.24 5.44+0.11
5 4.21+0.13 5.24+0.23

Dose (mg/kg)

250 500 1000
4.61+0.17 4.44+0.16 4.45+0.23
4.66+0.28 4.79+0.30 4.61+0.21
5.39+0.11 5.02+0.19 5.26+0.32
5.11+0.31 5.14+0.31 5.09+0.41
5.01+0.31 4.93+0.30 4.67+0.32
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Table 7: Results of anti-inflammatory screening of ethyl acetate extract of Morinda lucida leaves.

Normal Saline

Time (Hour) Control Drug (10 mg/kg) 2 mL/kg
1 4.55+0.34 4.65+0.21
2 4.59+0.27 4.87+0.20
3 5.06+0.19 6.01+0.14
4 4.91+0.24 5.44+0.11
5 4.21+0.13 5.24+0.23

Table 8: Results of anti-inflammatory screening of methanol of Morinda lucida leaves.

Normal Saline

Time (Hour) Control Drug (10 mg/kg) 2 mL/kg
1 4.55+0.34 4.650.21
2 4.59+0.27 4.87+0.20
3 5.06x0.19 6.01+0.14
4 4.91+0.24 5.44+0.11
5 4.21+0.13 5.24+0.23

toxicity of the aqueous extract of the leaves at an
experimental dose for anti-diabetic activity for a
period of one week using albino rats [12]. However,
the failure of the plant extract to exhibit acute oral
toxicity during in vivo screening does not imply that
it has no potential medicinal value [39].

The petroleum ether, ethyl acetate and methanol
extract of dried leaf of M. lucida showed significant
inhibitory effect on oedema formation induced by
carrageenan at the dose of 250, 500 and 1000 mg/
kg body weight by oral route up to five hours of
observation. The oedema inhibition was found to
be concentration dependent only with petroleum
ether extract unlike the ethyl acetate and methanol
extract. However, the ethyl acetate and methanol
extracts showed significant oedema inhibition when
compared to the standard drug, piroxicam at the dose
of 10 mg/kg body weight (Table 6).

Acute inflammation is biphasic (occurring in
two phases). The first phase involves the release of
serotonin, kinins and histamine after the injection
of phlogistic agent in the first few hours. The second
phase is characterized by the release of prostaglandin
like substances in 2-3 hours. The second phase
is sensitive to both the clinically useful steroidal
and non-steroidal anti-inflammatory agent.
Prostaglandins are the main culprit responsible for
acute inflammation. M. lucida might be containing
some anti-inflammatory agents which may be
responsible for the blockage of prostaglandins and
anti-inflammatory pathway [40].

Dose (mg/kg)

250 500 1000
6.44+0.12 5.39+0.10 4.90%0.12
6.92+0.31 5.51+0.14 5.69+0.23
6.99+0.22 5.99+0.11 5.40+0.30
6.14£0.11 4.79+0.09 5.11+0.17
5.79+0.30 4.33+0.22 4.6610.12

Dose (mg/kg)

250 500 1000
5.11+£0.04 5.39+0.10 4.39+0.09
5.02+0.13 5.51+0.14 4.73+0.17
4744017 5.99+0.11 5.40+0.30
4.22+0.24 4.79+0.09 5.21+0.27
4.07+0.13 4.33+0.22 4.83+0.14

Conclusion

The results of this study demonstrated that the
extracts of M. lucida leaf possess pharmacological
activities which may be attributed to the
phytochemicals present in the plant. The results have
therefore provided a scientific base that supports the
traditional uses of the leaves extracts of Morinda lucida
in the treatment of infectious diseases, inflammation,
diabetes, jaundice, hypertension, dysentery and many
other diseases. The methanol extract with the highest
percentage yield contained the highest number of
phytochemicals and demonstrated the greatest
activity in the antimicrobial screening assay. All the
extracts had no activity against the fungi C. albicans
and A. niger, showing that the leaf has no antifungal
activity. The antioxidant and anti-inflammatory
activities of the extracts were not strikingly different
from each other. Despite the high biological activities
recorded for the extracts in the bioassays, they
were found to be non-toxic even at the highest
concentration of 5000 mg/kg. Thus, the extracts are
safe for human consumption.
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