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Abstract
Azadirachta indica plants have been used for centuries in Indian folk medicine. This research was
performed to determine the presence of major phytochemicals and to evaluate the analgesic and antioxidant activity of methanolic extract of Azadirachta indica leaves. Methanolic extract from the leaves of
the plant was prepared by using drying, grinding, filtration and solvent evaporation methods.
Phytochemical analysis of the leaves indicated the presence of Glycosides, Alkaloids, Flavonoids,
Tannins, Saponins and Terpenoids. The analgesic activity of the samples was studied using acetic acid
induced writhing model in mice. Significant analgesic effect was monitored (p<0.05) as the oral extract
dose of 500 mg/kg showed 47.48% inhibition of writhing movements compared to standard drug
Diclofenac-Na which inhibited 90.65% writhing movement. Anti-oxidant activity of the leaves was
evaluated using DPPH free radical scavenging activity method. The methanolic extract of the leaves
showed mild free radical scavenging activity. The IC 50 of the plant extract was 310.259 µg/ ml, whereas
IC 50 of reference agent Ascorbic acid was found to be 17.33 µg/ ml.
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1. Introduction
The purpose of this study was to investigate the presence of phytochemicals in the methanolic
extract of Azadirachta indica leaves and also to determine if the leaves contain any kinds of
anti-oxidant and analgesic properties. The main reason for focusing on anti-oxidant properties
is because application of external source of antioxidants can assist against oxidative stress. It is
known that free radicals are one of the main factors which are required for mutation of DNA.
Their involvement in the initiation stage of carcinogenesis is also a known fact. Free radicals,
reactive oxygen species and reactive nitrogen species are generated by our body by various
endogenous systems and exposure to different physiochemical conditions or pathological
states [1, 2]. That is why it is necessary to find proper balance between free radicals and
antioxidants for proper physiological function. If free radicals overwhelm the body's ability to
regulate them, a condition known as oxidative stress occur. [3, 4] Free radicals thus adversely
alter lipids, proteins, and DNA and trigger a number of human diseases. [5] The main reasons
for focusing on analgesic properties are because Painkillers and anti-inflammatory drugs
which are used these days for pain management are very effective in case of pain relief
however, in most cases cause more or less adverse effects such as renal failure, allergic
reactions, hearing loss or affecting platelet function. On the contrary many plant derived
medicines has been used from centuries without any serious adverse effects for pain
management. [6-8] Due to these reasons it is necessary to conduct researches to develop
medicines from plant based origins to reduce the risk of adverse effects. Azadirachta indica
also known as Neem is a tree in the mahogany family of Meliaceae. It is known as one of the
most beneficial plants for human health for centuries. It is native to India, Burma, Bangladesh,
Sri Lanka, Malaysia and Pakistan. It grows in tropical and semi-tropical regions. Neem is a
fast-growing tree that can reach a height of 15–20 m, rarely to 35–40 m. It is evergreen, but in
severe drought it may shed most or nearly all of its leaves [9, 10]. All parts of Neem tree are used
for treatment of various kinds of conditions. Its parts are used as anthelmintic, anti-fungal,
anti-diabetic, antibacterial, antiviral, contraceptive and sedative. Neem tree is used in many
medicinal cases like treatment of skin diseases, to improve liver function, to detoxify the
blood, to reduce fever, to treat dental conditions, in treatment of cough, asthma, ulcers, piles,
intestinal worms, urinary diseases etc. [11, 12]. Neem leaf paste is applied to the skin to treat
acne, and in a similar way is used for measles and chicken pox sufferers.
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Practitioners of traditional Indian medicine recommend that
patients suffering from chicken pox sleep on Neem leaves. A
decoction prepared from Neem roots are ingested to relieve
fever in traditional Indian medicine [13], Due to the numerous
health benefits of Azadirachta indica, it was chosen for
conducting this study.
2. Materials and Methods
2.1. Plant Materials
Azadirachta
indica
leaves
were
collected
from
Mohammadpur, Dhaka and authentically confirmed from the
Bangladesh National Herbarium, Mirpur, Dhaka, Bangladesh.
2.2. Preparation of Plant Extract
The collected plant leaves were dried at room temperature (30
± 3° C), for 10 days to ensure the active constituents free from
decomposition. The dried leaves were powdered in an
electrical grinder after overnight drying in an oven below 50°
C. The powder was extracted with methanol at room
temperature. The bottle was kept at room temperature and
allowed to stand for 10 days with occasional shaking. When
the solvent became concentrated, the liquid alcohol contents
were filtered through cotton & then through filter paper. Then,
the solvent was allowed to evaporate using rotary evaporator
at temperature 40-45° C. Finally, a highly concentrated
methanol crude extract was obtained.
2.3. Phytochemical Screening Methods
2.3.1. Test for Glycosides
2 ml solution of the extract was taken into a test tube. 1 ml
mixture of Fehling solution was added into the test tube. The
tube was placed in a water-bath at 60° C. If brick red color
forms that shows the presence of glycosides [14]
2.3.2. Test for Alkaloids
In testing for Alkaloids, about 0.5 g of extract will be stirred
with 5 ml of 1 percent aqueous hydrochloric acid on a water
bath; 1 ml of the filtrate is to be treated with a few drops of
Mayer’s reagent and a second 1 ml portion is to be treated the
same way with Dragendorff's reagent. Presence of orange-red
color indicates the presence of alkaloid [14].
2.3.3. Test for Flavonoids
A small quantity of test residue was dissolved in 5 ml of
ethanol and treated with few drops of concentrated
hydrochloric acid and 0.5 g of magnesium metal. If the pink,
crimson or magenta color is developed within a minute or
two, that means presence of flavonoids [14].
2.3.4. Test for Tannins
About 5 mg of of plant extract will be stirred with 10 ml
distilled water, filtered, and ferric chloride reagent will then
be added to the filtrate. If dark green or deep blue color is
obtained, it means tannins are present [14].
2.3.5. Test for Saponins
A few mg of the test residue was taken in a test tube and
shaken vigorously with small amount of sodium bicarbonate
and water. If stable, characteristic honeycomb like froth is
obtained, it means saponins are present [14].
2.3.6. Test for Terpenoids
2 mg of the extract was dissolved in 2 ml of CHCl3 and
evaporated. 2ml of conc. H2SO4 was then added and heated
for about 2 minutes. Development of a grayish color indicates
the presence of terpenoids [15].

2.4. Analgesic property test
2.4.1. Drugs and Chemicals
Acetic acid was collected from laboratory of Bangladesh
University. The standard drug Diclofenac-Na was purchased
from Square Pharmaceuticals Limited of Bangladesh.
2.4.2. Experimental Animals
Eight week-old Swiss albino mice were (50-52 g) purchased
from Jahangirnagar University, Dhaka, Bangladesh and were
housed in animals cages under standard environmental
conditions (22-25° C, humidity 60-70%, 12 hours light: 12
hours dark cycle). The mice were feed with standard pellet
diet taken from, Jahangirnagar University Dhaka. The animals
used in this study were cared in accordance with the
guidelines on animal experimentation of our institute.
2.4.3. Experimental Protocols
For Analgesic test 9 mice were divided into three groups1. Control Group 2. Standard Group. 3. Extract Group
Each group comprises of 3 mice. Control group received 1%
Tween 80 in water. Standard Group received Diclofenac
sodium 10 mg/kg and Extract Group received 500 mg/kg
extract because in various studies it has been observed that a
higher dose such as 500 mg/kg displays better analgesic
activity [16, 17].
2.4.4. Acetic acid-induced writhing test for Analgesic
activity
The analgesic activity of the samples was studied using acetic
acid-induced writhing model in mice. Acetic acid was
administered intraperitoneally. Test samples and vehicle were
administered orally 30 min before administration of acetic
acid. Diclofenac-Na was administered 30 min before
administration of acetic acid to standard group. The mice
were observed for specific contraction of body referred to as
“writhing” for the next 30 min. [18, 19].
2.4.5 Statistical Analysis
All values were expressed as mean ± Standard Deviation
(SD). Statistical comparison were performed by One-way
analysis of variance (ANOVA), followed by using Dunnet
test. Results were considered as significant when p values less
than 0.05 (p<0.05).
2.5 Free radical scavenging activity test
2.5.1 Reagents
1. Methanol
2. DPPH (1, 1 - diphenyl - 2 – picrylhydrazyl - hydrate)
The reagents were collected from the laboratory of
Bangladesh University.
2.5.2. Procedure
Stock solution of the plant extract was prepared in methanol
from which a serial dilution was carried out to obtain
concentration of 5 μg/ml, 10 μg/ml, 50 μg/ml, 100 μg/ml and
500 μg/ml. Diluted solutions (2 ml) were added to 2 ml
solution of DPPH then mixed and allowed to stand for 30
minutes for reaction to occur. The absorbance was determined
at 517 nm and from these values corresponding percentage of
inhibitions were calculated. Then percent inhibitions were
plotted against log concentration and from the graph IC 50 was
calculated. The experiment was performed 3 times and
average absorption was noted for each concentration. [20, 21, 22]
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3. Results
3.1: Results of Phytochemical screening
The results of the phytochemical screening of the methanolic
extract of Azadirachta indica leaves are displayed in (table-1).
Table 1: Results of Phytochemical screening
Methanolic extract of
Azadirachta indica leaves
Glycosides
+
Alkaloids
+
Flavonoids
+
Tannins
+
Saponins
+
Terpenoids
+
Note: (+) indicates the presence of tested groups and (–)
indicates the absence of tested groups.
Tested Groups

Fig 2: Free radical scavenging activity of ascorbic acid and A. indica
leaves extract
Table 4: IC 50 values of ascorbic acid and methanolic extract of
Azadirachta indica leaves

3.2 Result of Analgesic test
Table-2 shows the analgesic effects of methanolic extract of
Azadirachta indica leaves on acetic acid induced writhing
model in mice.
Table 2: Analgesic effects of methanolic extract of Azadirachta
indica leaves.
Writhing counts
Percentage of
(Mean ± SD)
writhing inhibition
Control group
46.33 (± .577)
Standard group
4.33 (±1.52)
90.65
Extract group
24.33 (± 2.08)
47.48
Note: Values were expressed in mean ± Standard Deviation (SD).
Each group was comprised of 3 animals (n=3). Control Group
animal received vehicle (1% Tween 80 in water), Standard Group
received Diclofenac Na 10 mg/ kg body weight, Extract Group was
treated with 500 mg/kg crude extract of. Azadirachta indica leaves.
Animal Group

Fig 1: Analgesic activity of tested groups.

3.3 Result of Free radical scavenging activity test
Table 3: Free radical scavenging activity of ascorbic acid and
methanol extract of Azadirachta indica leaves.
Conc.
(µg/ml)
5
10
50
100
500

Percentage of Inhibition
(ascorbic acid)
33.50
46.80
57.25
74.65
91.50

Percentage of Inhibition
(A. indica leaves extract)
10.23
13.50
18.40
32.90
63.70

Sample

Equation

Ascorbic acid
A. indica leaves extract

Y= 12.263 ln(x) + 15.015
Y= 11.078 ln(x) – 13.559

IC 50
(µg/ml)
17.33
310.259

The anti-oxidant activity of the methanolic extract of
Azadirachta indica leaves is evaluated using DPPH free
radical scavenging activity method. The methanolic extract of
Azadirachta indica has minor free radical scavenging activity.
The IC 50 of the extraction was found to be 310.259 µg/ ml,
whereas IC 50 of Ascorbic Acid was found to be 17.33 µg/ ml.
4. Discussion
Phytochemical screening of methanolic extract of Azadirachta
indica leaves displayed that it contained Glycosides,
Flavonoids, Tannins, Terpenoids, Alkaloids and Saponins
The analgesic tests displayed that it has good analgesic
properties because the standard analgesic drug Diclofenac- Na
inhibited 90.65% acetic acid induced writhing while the dose
prepared by plant extract inhibited 47.48% acetic acid induced
writhing. The analgesic effect is due to inhibition of the
activity of cyclooxygenase-2 (cox-2) which results in the
inhibition of prostaglandins synthesis. The extract may also
have interfered with G-protein mediated signal transduction,
an analgesic mechanism unrelated to inhibition of
prostaglandin synthesis. It also may have augmented the
peripheral mechanism through interference with the formation
of prostaglandins in the central nervous system. These
mechanisms have been implicated in the forms of analgesia
induced by non-steroidal anti-inflammatory drugs [7, 8].
Phytochemicals like alkaloids, glycosides, saponins and
terpenoids are known to induce analgesic mechanisms. All of
these were present in the plant extract and were probably
responsible for the good analgesic property.
The free radical scavenging activity test showed that the plant
extract has mild free radical scavenging activity because the
standard agent ascorbic acid was found to have IC 50 of 17.33
µg/ml while the IC 50 of the plant extract was found to be
310.259 µg/ ml. Tannins and flavonoids have the ability to
donate electrons that results in converting highly reactive free
radicals to non-reactive stable molecules. Flavonoids and
tannins in the crude extract converted reactive non stable
DPPH free radical into stable non-reactive DPPH-H form by
donating electron or hydrogen radical. The scavenging
activity of plant crude extract was comparable to the standard
antioxidant ascorbic acid.
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5. Conclusion
Our investigation displayed that the methanolic extract of
Azadirachta indica leaves contains phytochemicals such as
Glycosides, Alkaloids, Flavonoids, Tannins, Saponins and
Terpenoids. The plant extract has minor anti-oxidant activity
and good analgesic activity. From this study we have come to
conclusion that there is a possibility of developing cheap
analgesic drugs from this plant however, further research
should be carried out on this field.
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