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Abstract: Present study was planned to search for neuropharmacological properties of methanolic extracts of different 
parts of Melia azedarach Linn. because conventional medicine shows adverse effects. Recently natural products are 
studied worldwide, as safer alternatives, which are not duly supported with scientifically proved data. Melia azedarach 
(Bakayan, China berry tree) is medium sized tree belonging to family Meliaceae. Traditional use of plant is as 
anthelmintic, antilithic and diuretic. Topical application of oil for cramps and rheumatism is beneficial. Methanolic 
extract of flowers (BFM), twigs (BTM) and roots (BKB) were the test drugs to study different activities on NMRI mice. 
This is the first report regarding CNS activity of Melia flowers. Significant anxiolytic activity (p=0.000) of extract of 
flowers (BFM) and of roots (BKB) (p=0.002) was determined by “elevated plus maze” and “Light and dark activity 
box”. Antidepressant activity was seen by BFM (p=0.000) in “forced swim test”. Diazepam and Imipramine were used 
as positive controls respectively. In conclusion flower extract have shown very powerful anxiolytic and anti-depressant 
activity and cytotoxic potential of twigs cannot be ruled out.  
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INTRODUCTION 
 
Stress disorders are common worldwide, estimating over 
350 million people suffering from depression and quarter 
of them having anxiety as well (factsheet, 2013). A study 
conducted by Mirza & Jenkins (Mirza and Jenkins, 2004) 
showed 34% prevalence of these conditions in Pakistan. A 
more recent study on prevalence of depression (Gadit and 
Mugford, 2007) showed 53% in Lahore, 43.9% in Quetta 
and 35.7% in Karachi. Positive risk factors for these 
conditions include female sex, middle age, low income, 
minimal literacy and education, financial crisis and 
relationship problems. Conventional medicines are used 
to treat these conditions. Use of these agents is limited 
largely because of a number of side effects. Herbal 
medicines are therefore, given attention because of their 
low price and fewer side effects. Present work describes 
the neuro-pharmacological effectiveness of different 
extracts of parts of Melia azedarach Linn. that belongs to 
family Meliaceae. It is native of Himalayas and found 
naturally in China, Myanmar, Pakistan, Iran, Afghanistan 
and Turkey where it is known as China Berry or Margosa 
tree whereas locally it is known as Bakayn or Bakain. It is 
cultivated all over India. Whole of the plant is used 
medicinally but according to (Parajapati et al., 2003), 
only bark is useful. Traditionally it is used as 
Antihelmintic, antilithic diuretic, astringent and 
wormicidal (Vishnukanta, 2008), whereas oil is used in 
cramps and rheumatism. 
 
As a result of biological evaluation of this plant, isolation 
of a number of compounds summarized in table 1 was 

seen. Careful sifting of the literature showed no reports of 
CNS activity therefore this study was planned to evaluate 
effectiveness of Methanolic extracts of different parts of 
Melia azedarach Linn in mental conditions like anxiety 
and depression. This is the first report of the evaluation of 
Melia azedarach Linn. for its neuro-pharmacological 
activity.  
 
MATERIALS AND METHODS 
 
Animals 
Male female NMRI mice weighing 20-30grams were used 
in the experiments. Mice were bred in the animal house of 
“Dr. HMI Institute of Pharmacology and Herbal Sciences” 
with standard rodent diet and tap water when needed. 
Random allocation of 10 animals per appropriate cages of 
plexiglass and maintenance of temperature at 22±2oC with 
12hrs’ light and dark cycles was ensured. All the study 
procedures, animal handling and housing were approved 
by “Institutional animal ethics committee”, according to 
internationally accepted standard guidelines for laboratory 
animal use. All the experiments were done between 9.00 
am - 13.00 pm.  
 
Plant material 
The plant was identified by Dr. Surriya of Dept of Botany, 
Karachi University with the voucher specimen number 
“63495-KUH”, deposited in the herbal museum of the 
same department. Different parts of plant were collected 
from the campus of Karachi University, in 1997. 
 
Extraction 
Flowers (40gm), Twigs (55gm) and Roots (149gm) of 
Melia azedarach were extracted with methanol at room *Corresponding author: e-mail: h_73ishaq@yahoo.com 
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temperature and the extract was evaporated under reduced 
pressure to provide 5.1gm crude extract of flowers, 3.9 
gm from twigs and 9gm of extract from roots. HPLC data 
has been published for same extracts (Saleem et al., 2008) 
 
Drugs and chemicals 
Diazepam (Rosch, Pakistan) and Imipramine HCl 
(Novartis, Pakistan) were bought from the local market. 
Normal saline was made by NaCl (Extra pure USP-BP 
from Scharlar S.A. LaJota 86-08016- Barcelona, Spain). 
All the solutions were freshly prepared immediately 
before experiment. 
 
Behavioral procedures 
Elevated plus maze 
This apparatus has four identical arms (40x10cm) which 
radiate from the central platform to form a plus sign. Two 
opposite arms of the maze were open and the other two 
arms were closed with walls 17cm in height. Whole of the 
apparatus was 50cm elevated from the floor on a wooden 
stand. Animals were placed in the center of the apparatus 
facing the open arm (Peng et al., 2000, Ishaq, 2014).  
 
Light dark activity box 
The apparatus used was a two compartment box with 
equal size (26x27x28cm) and a midway door of 10x10 
cm. Both the compartments were different in their sensory 
properties that is one was dark and the other was 
transparent. Light box was brightly illuminated by a lamp 
placed 35cm above the floor of the box (Wei et al., 2007). 
Drug administered animals were introduced to the light 
compartment with their back towards the door (Peng et 
al., 2000, Ishaq, 2014).  
 
Forced swim test 
Most widely used test as pharmacological model for 
assessment of anti-depressant activity. It was first 
discovered by Porsolt and coworkers in 1977 (Porsolt et 
al., 1977). Apparatus for forced swim was a plastic 
cylinder with 26cm height and 19cm diameter containing 
fresh water up to the height of 15cm at temperature 
±25˚C. Behavior tested was Immobility time, when 
cessation of all the escape movements took place 
(Carlezon et al., 2006, Ishaq et al., 2013).  
 
Experimental protocol 
Anxiolytic activity of different parts of Melia 
Animals were grouped randomly, with six animals per 
group. One saline group and one diazepam group served 
as controls for all the treatment groups. Three extracts of 
Melia flower (BFM), twigs (BTM) and Bark (BKB) were 
tested. Animals were treated with different doses of 
extracts one hour before the test session. After completion 
of one hour, individual animal was first placed in the light 
and dark box and then in the Elevated plus maze for five 
minutes each. 

Effect of acute (Thrice a day) treatment of different 
parts of melia for their antidepressant activity in forced 
swim test 
Animals were divided in control and treated groups. All 
the animals were subjected to prior pretest swim session 
for 10 minutes After 10 minutes mice were removed from 
the water and dried with the towel and returned to their 
home cages. 24 hrs later mice were forced to swim again 
in the similar condition for 5 minutes (Norte et al., 2005), 
which was the test session (Yu et al, 2002). In all the 
treatment groups the treatment was given 23, 5 and 1 hour 
before the test session (Mendes et al., 2002). 
 
STATISTICAL ANALYSIS 
 
All the results were analyzed by using one way ANOVA 
followed by LSD (Least significant difference) test by 
using “Statistical Product Selective solution” version 19 
(SPSS-19). All the results were considered significant 
when P<0.05 
 
RESULTS 
 
Anxiolytic activity 
Anxiolytic activity of flower extract of plant (BFM) 
Elevated plus maze 
Three different parts of Melia azedarach viz. flowers 
(BFM), twigs (BTM) and roots (BKB) extracts were 
included in the study. Flower extracts (BFM) showed 
significant effects when animals were tested in EPM and 
LDB at doses of 75, 125 and 250mg/kg.  
 
In elevated plus maze, one way ANOVA showed that 
there was significant difference between groups F (7, 40) 
=10.25; (p=0.000). Post hoc LSD analysis showed highly 
significant rise in % of time spent in the open arm by 75 
mg/kg (35% rise, p<0.005), 125mg/kg (48.25% rise, p< 
0.001) and 250mg/kg (54.6% rise, p<0.001) doses of 
BFM. The results were compared with 1mg/kg Diazepam 
which showed 47.43% rise in % of time spent in the open 
arm (p<0.001) as shown in table 2. On comparison with 
diazepam there was non-significant difference between 75 
mg/kg (p=0.313), 125mg/kg (p=0.941) and 250mg/kg (p 
=0.529) doses of BFM which showed that the results from 
these three doses are comparable to diazepam in efficacy.  
 
For the purpose of loco-motor activity, the total arm entry 
was recorded to see whether there is sedative potential of 
the drug or not. One way ANOVA shows that the 
difference between groups was highly significant, F (7, 
40) =2.288 (p<0.05). Significant rise was observed by 125 
mg/kg dose of BFM (26%) in total arm entry (p<0.05). 
When post hoc analysis was done 75mg/kg (8.2%) and 
250mg/kg (22.47%) however showed non-significant rise 
in loco-motor activity. This was compared with diazepam 
which showed no rise at all. Total arm entry by saline and 
diazepam were equal.  
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In case of light and dark activity box most promising 
response was % of time spent in lighted compartment. 
One way ANOVA showed that there is significant 
difference between groups F (7, 40) =9.95 (p<0.001). 
LSD (post hoc) showed that 75 mg/kg dose showed 25% 
rise (p<0.001) in % of time spent in lighted compartment 
whereas diazepam showed 40.6% rise (p<0.001) rise in 
the same parameter (table 2). Other two doses did not 
showed significant difference. 
 
Anxiolytic activity of twig extract of plant (BTM) 
Significant difference between groups F (4, 25) =5.414 (p 
<0.005) was observed. Post Hoc analysis with LSD 
showed that 125 mg/kg dose had significant (25.73%, p< 

0.05) rise in open arm entry. Diazepam in contrast showed 
47.49% rise (p<0.001) in open arm entry. The result 
however was not supported by concomitant rise in the % 
of time spent in the open arm. 
 

In the light and dark activity box, BTM at the doses of 75 
showed 28.62% (p<0.05) rise in the % of time spent in the 
lighted compartment. Comparison with Diazepam 
however showed significant difference between two 
groups i.e. Diazepam and 75mg/kg dose of BTM (p< 
0.05). 
 

Anxiolytic activity of Root extract of plant (BKB) 
Three different doses of root extract showed significant 
difference, F (4, 25) =4.717 (p<0.025). 60mg/kg dose of 

Table 1: Isolated active compounds from different parts of Melia azedarach Linn 
 

Part of plant S. No. Compound Activity Reference 

Seeds 

1 Pinoresinol Antifungal activity  
(Zhao et al., 2010) 
 

2 Vanillin Antifungal activity 
3 4-hydroxy-3-methoxy-cinnom-aldehyde Antifungal activity 
4 Fatty oil (Stearic acid, Palmitic acid etc) Insecticide activity 

(Parajapati et al., 2003) Root bark 5 Azaridine (Margosine) - 
6 Sterols - 

Stem bark 7 Tannins Astringent 

(Khare, 2007) 8 Gedunin Anti-malarial 

Heart wood 9 Bakayanin - 
10 Bakalactone - 

Leaves 

11 Quercitrin 
Anti-nociceptive and 
anti-oxidant 

 
(Hasan et al., 2006) 
 

Anti-inflammatory (Camuesco et al., 2006) 
12 Rutin (Flavonoid) - 

(Parajapati et al., 2003) 13 Paraisine(Alkaloid) - 
14 Vilasinin - 
15 Salanin - (29) 

16 Meliacine Anti-viral activity 
against HSV-1 (Laura et al., 2002) 

Fruits 

17 Azadrine Fungicidal and anti-
bacterial activity 

(Khare, 2007) 

18 Meliatannic acid 
19 Melianoninol 

Strong anti-feedant 
activity 

20 Melianol 
21 Melianone 
22 Meliandiol 
23 Vanillin 

24 Vanillic acid Micro/macro 
filaricidal activity 

25 Toosandanin 
Anti-viral/anti-
cancer activity (28) 

Insecticidal (Hong et al., 2007) 

Flowers 

26 Stigmasterol 

Anti-bacterial 
activity (6) 

27 Kulactone 
28 p-O-β-glucosyle benzoic acid 
29 Benzoic acid 
30 p-O-β-glucosyle gallic acid 

Roots 31 Kulactone Cytotoxic activity in 
CB cell lines (Faizi et al., 2002) 32 β-sitosterol 
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root extract was found effective on post hoc analysis i.e. 
significant rise (36%, p<0.01) in % time spent in the open 
arm was observed where as that of Diazepam was 47.43% 
(p<0.001). When compared with Diazepam, there was 
non-significant difference between Diazepam and 60 
mg/kg BKB (p=0.394) showing comparable activity of 
the two drugs. In case of light and dark box, significant 
difference between groups, F (4, 25) =7.34, (p<0.001) 
was observed however Post Hoc analysis showed 32.78% 
rise (p<0.001) in the percent of time spent in the lighted 
compartment by 30mg/kg dose of whereas Diazepam 
showed 40.6% (p<0.001) rise. Comparison with 
Diazepam showed no-significant difference between 
Diazepam and 30 mg/kg dose of BKB (p=0.371) (table 2). 

 
Results are shown as average ± S.D.* =P<0.05 †=P<0.005. 
(n=6) 
Fig. 1: Effect of BFM on forced swim behavior 
 
Anti-depressant activity 
Immobility time was compared by one way ANOVA, 
which revealed that there was significant difference 
between groups, F (4, 25) =4.0803 (p<0.005). Post hoc 
analysis showed 15 mg/kg dose significantly (22.7%, p< 
0.005) decreased immobility time which was compared 
with same dose of IMI i.e. 15mg/kg which showed 
23.70% (p<0.01) fall in immobility. When these two 
groups were compared, non-significant difference (p= 
0.871) was seen in the immobility time produced by two 
drugs thus proving equally potent anti-depressant effect 
both in dose as well as efficacy. 
 
When swimming behavior was compared by one way 
ANOVA, it revealed significant difference between 
groups, F (4, 25) =16.097 (p<0.001). Post Hoc analysis 
showed 50% rise in the swimming behavior (p<0.025) by 
15mg/kg dose of BFM, which was compared by 
Imipramine (IMI) which showed 99% rise in swimming 
(p<0.001). There was however significant difference 
between (p=0.02) IMI and BFM showing that the rise by 
15mg/kg dose of BFM was not comparable with that of 
IMI. 

DISCUSSION 
 
Major neuropsychiatric disorders include anxiety, feeling 
of constant and inappropriate worry and restlessness 
(Graeff and Junior, 2010) and depression which is 
associated with low mood, feeling of helplessness and 
tendency of suicide (Mao et al., 2009).  
 
Despite of extensive research, etiology of 
neuropsychiatric disorders is still unclear. After a long 
time of study, involvement of free radicals in the patho-
physiology of neuropsychiatric disorders has become 
evident (Sattayasai et al., 2008). Brain tissue is vulnerable 
to lipid peroxidation therefore anti-oxidant 
supplementation is thought to be beneficial for the 
treatment of mental disorders (Sattayasai et al., 2008).  
 
Stressful situations also triggers Hypothalamo-
hypophyseal axis (HPA axis) and continuous triggering of 
HPA axis is very important for pathogenesis of psychiatric 
disorders. Activation of HPA axis for longer and extended 
period of time is associated with chronically increased 
levels of cortisol in blood (Barden, 2004, Ishaq, 2014) 
which leads to anxiety (Graeff and Junior, 2010) and 
depression (Piato et al., 2008).  
 
Melia azedarach Linn. has many medicinal properties. Its 
flowers and leaves are diuretic whereas seeds are anti-
rheumatic (Jain et al., 2006) and leaves have anti-ulcer 
activity (Bahuguna et al., 2008). Many chemical 
compounds have been isolated from this plant. Recently 
isolated compounds are mentioned in table 1. 
 
Quercitrin, a very useful component, has been isolated 
from the leaves of Melia azedarach and is found to be 
potent anti-nociceptive and anti-oxidant agent (Hasan et 
al., 2006). anti-inflammatory (Camuesco et al., 2006). 
Gedunin, another very important compound has been 
isolated from roots and stem barks of the plant. It has 
been found to be anti-malarial (Mackinnon et al., 1997) 
also it decreases allergic infections (Ferraris et al., 2012). 
Vanillic acid isolated from fruits have radical scavenging 
activity (Kang et al., 2006). 
 
Anxiolytic behavioral paradigms as mentioned above are 
EPM and LDB to investigate newer anti-anxiety agents 
(Raginatto et al., 2006). EPM reduces natural fear of 
rodents to open arm and enhance exploration (Raginatto 
et al., 2006) whereas LDB demonstrate the natural 
decreased activity in bright light (Wei et al., 2007). Our 
study showed very promising results of all the extracts of 
the plant Melia azedarach, especially 75, 125 and 250 
mg/kg doses of flower extract i.e. BFM and 30- 60mg/kg 
dose of BKB in both the paradigms. Additionally non-
sedative potential was also found in BFM as locomotor 
activity was also enhanced significantly thereby making 
BFM a good candidate for further study as anxiolytic 
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agent without sedative adverse activity as compared to 
adverse effects of diazepam namely loss of coordination 
and fine motor activity. 
 
According to Porsolt (Porsolt et al., 1977) forced swim 
paradigm is the most reliable test for newer anti-
depressant agents. Anti-depressant activity was only seen 
by 15mg/kg dose of BFM other extracts like BKB and 
BTM did not show the response at all in lowering the 
immobility time. This makes BFM a very useful drug 
candidate as anti-depressant agent. 
 
From above discussion it is evident that Quercitrin, 
Gedunin and vanillic acid shows radical scavenging 
activity along with most probably other compounds with 
similar activity. It is clear from the literature that radical 
injury is one of the major causes of depression as it 
prevents BDNF formation resulting in depression and 
decrease in the brain structure. Presence of Quercitrin, 
Gedunin and vanillic acid in the plant may be the cause of 
anti-depressant activity via free radical scavenging 
property of chemicals present. Flavonoids enriched plants 
have tranquillizer property (Grundmann et al., 2009) 
without sedative and amnesic property (Guaraldo et al., 
2000). Melia azedarach is rich in flavoinoids and from 
the result it is evident that non-sedative property of the 
extract it, may be due to these flavonoids present in the 
extract. Keeping this in mind it can be postulated that 
mode of action of extracts from different parts of Melia 
azedarach may be through its radical scavenging 
property. Analytical work is in progress for further 
evaluation. 

CONCLUSION 
 
In conclusion, it can be said from the above research work 
that flowers of Melia azedarach have very strong neuro-
pharmacological activity as they responded with fairly 
low doses of the drug and it had very strong anti-
depressant activity which was shown by very remarkable 
comparison with the conventional medicine at same dose 
and same regimen. Roots extract also showed anxiolytic 
activity but anti-depressant activity was not seen.  
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