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ABSTRACT 
The increased prevalence of depression at 12.3% rate and side effect profile of the existing antidepressants led to the present study which was designed to 
establish the role of natural herbal medicine Alocasia macrorrhizos as an antidepressant and to extend these results before the safe application in humans. 48 
Albino male mice were divided into 2 sets each consisting of 4 groups with 6 animals in each group. Group1and 2 served as control and standard where as 
group3 and 4 were treated with hydroalcoholic extract of Alocasia macrorrhizos at the dose of 250mg/kg and 500mg/kg respectively. Drugs were suspended in 
1% gumacasia and administered to mice orally one hour before test procedure. Forced swim test and tail suspension tests were standard animal models used 
for assessing antidepressant activity by recording the immobility time. Results from the study showed that hydroalcoholic extract of Alocasia macrorrhizos 
had significantly reduced immobility duration at the dose of 250mg/kg and 500mg/kg where it has shown better result than control group when subjected to 
the test procedures. Significant difference in immobility duration were noticed when these groups were compared to standard imipramine and there was a 
definite antidepressant effect observed with AM 500mg/kg whereas AM 250mg/kg values were comparable to imipramine. Hence we have concluded from the 
results of the study that hydroalcoholic extract of leaves of Alocasia macrorrhizos has the definite antidepressant effect which is comparable to Imipramine at 
250mg/kg dose.  
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INTRODUCTION  
Depression is considered as an affective disorder 
characterized by change in mood, lack of interest in the 
surroundings, psychomotor retardation and melancholia. It is 
often a disabling disease that affects a person’s work, family, 
school life, sleeping and eating habits. 
General health and ability to enjoy life.1 Patients with major 
depression have symptoms that reflect changes in brain 
monoamine-transmitters specifically norepinephrine, 
serotonin and dopamine2. According to world health report, 
about 450 million people suffer from a mental or behavioral 
disorder. This amounts to 12.3% of the global burden of 
disease, and predicted to rise up to 15% by 2020.2 despite the 
advent of new molecules in the pharmacotherapy of 
depression; it is unfortunate that this disorder still goes 
undiagnosed and untreated. Although the currently prescribed 
molecules provide some improvement in the clinical 
condition of the patient, it is at the cost of having to bear the 
burden of their adverse effects3. The use of alternate 
medicines is increasing worldwide day by day in various 
diseases. Hence, finding newer and safer therapeutic agents 
would benefit the existing treatment modalities. 
Alocasia macrorrhizos is an indigenous herb belonging to the 
family Araceae. They are naturally grown on marshy land of 
tropical area in India. Bangladesh, China. Different parts of 
this plant are traditionally used in inflammation4.  The juice of 
leaves of the plant is used as a digestive, laxative, diuretic, 
astringent, antifungal agent and for the treatment of 
rheumatoid arthritis. The leaves of this plant are used to 
prevent iron deficiency, to enhance eye sight and as a good 
source of protein. Also the whole plant is used for jaundice 
and constipation5. Leaf extract of Alocasia macrorrhizos is 
proven to have anti oxidant6, antinociceptive, anti-
inflamattory7, laxative, diuretic8 and hepatoprotective9 
properties. Rhizome extract has shown antihyperglycemic, 
antioxidant and cytotoxic activity in various studies10. Since 
increased oxidative stress occurs in major depression, as 

evidenced by defective plasma antioxidant defenses in 
conjunction with enhanced lipid peroxidation, treating 
depression with antioxidant has emerged as a newer modality 
for treatment of depression11-13. Leaf extract of Alocasia 
macrorrhizos is proven to have anti oxidant property. But 
literature search revealed that antidepressant property of 
Alocasia macrorrhizos is not yet studied in any of the 
models. Based on above data we hypothesized that this plant 
may have antidepressant property and hence this study was 
undertaken to evaluate the antidepressant property of 
hydroalcoholic extract of leaves of Alocasia macrorrhizoson 
mice. 
 
MATERIALS AND METHODS 
Plant material 
Fresh leaves of Alocasia macrorrhizos (Araceae) collected 
from different places at Mangalore were identified and 
authenticated by Dr. Gopalakrishna Bhat, Department of 
Botany, Poornaprajna College, Udupi and a voucher 
specimen was deposited at the Herbarium of institute. 
 
Preparation of Extracts (by cold maceration method) 
Fresh leaves of Alocasia macrorrhizos were shade dried for 
about ten days and homogenized to get a coarse powder. 
Powder (500gm) was extracted with ethanol (99%) and 
distilled water in 1: 1 proportion at room temperature by cold 
maceration method. The filtrate was collected and 
concentrated on a heating mantle at 45˚C till a syrupy 
consistency was obtained. The extract was successively dried 
by using a rotary evaporator and preserved at <0˚C.The 
percentage yield of the extract was found to be 6.75%13. 
 
Experimental Animals 
Swiss albino mice of either sex, inbred in the institutional 
animal house were used for the study. Mice were housed in 
clean polypropylene cages, six mice in each cage, in a 
controlled environment (24-260C) with a 12 hour light and 
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dark cycle with standard chow containing fat 4.15%, protein 
22.15%, carbohydrates 4%. The mice were allowed to 
acclimatize to these conditions for one week. The experiment 
was performed during the light phase of the cycle (10:00-
17:00hours). The animals were maintained as per the 
CPCSEA guidelines and regulations. The study was approved 
by the Institutional animal ethics committee.    
 
Study procedure 
Mice were randomly assigned to 4 groups of 6 mice each. 
Grouping and treatment schedule for each group is as shown 
in Table 1. All the drugs were suspended in 1% gumacasia 
and given orally once daily for all the animals.   
 
Evaluation of antidepressant activity 
Forced swim test 

Forced swim test apparatus consist of a vertical Plexiglas 
cylinder of height 50cm, diameter 20cm. Glass cylinder was 
filled with water (room temperature) of about 15cm of height. 
Animals were prescreened on the previous day by placing 
them in the forced swim test apparatus. After 5-6min 
immobility reaches a plateau where the mice remained 
immobility for approximately 80% of the time. After 15min 
in the water animals were removed and allowed to dry in a 
heated enclosure (32oc) before being returned to their home 
cage. All the group animals were treated with their respective 
drugs for about 15days. On 15th day animals were screened 
for their antidepressant activity by placing them individually 

in glass beaker filled with 15cm water for about six min. 
Total immobility duration was recorded during last four 
minutes. A mouse was considered immobile when it 
remained floating in the water without struggling, making 
only minimum movements of its limbs necessary to keep its 
head above water. Water in the glass jar was changed every 
time after screening16. 
 
Tail suspension test 
Tail suspension test apparatus consist of metal rod stand of 
50cm height above the table top. Mice were suspended on the 
metal rod with the help of an adhesive tape placed 
approximately one cm from the tip of the tail. After 15days 
drug treatment mice were suspended in tail suspension test 
apparatus and duration of immobility was recorded for the 
duration of eight minutes. Animal was considered to be 
immobile when it did not show any movement of body and 
hanged passively. Immobility duration during first two min 
was not taken in to account because of vigorous activity 
shown by animals. Immobility duration of test, control and 
standard groups was compared16. 
 
Statistical Analysis 
All results are expressed as Mean ± SE. All the groups will 
be analyzed using one way ANOVA followed by Dunnets 
multiple comparison test. Data was analyzed using SPSS 
Software version 17. P< 0.05 was considered statistically 
significant. 

 
Table 1: Drug treatment schedule 

 
 Group Drug treatment 

Group I Control Gumacasia 10ml/kg p.o 
Group II standard Imipramine 15mg/kg p.o14 

Group III test 1 Alocasia macrorrhizos (AM) hydroalcoholic extract 250mg/kg6 

Group IV test II Alocasia macrorrhizos (AM) hydroalcoholic extract 500mg/kg6 

 

 
 

Graph I: Effect of Alocasia macrorrhizs on duration of immobility in 
forced swim test 

Each histogram represents duration of immobility in seconds (n=6) . 
Vertical line on top represents standard error of mean.  

When compared to control all three group values were significant(p<0001) 
 

 
 

Graph II: Effect of Alocasia macrorrhizs on duration of immobility in tail 
suspension test 

Each histogram represents duration of immobility in seconds (n=6).  
Vertical line on top represents standard error of mean.  

When compared to control all three group values were significant (p<0.001). 

 
RESULTS  
As shown in Graph 1. In forced swim test control group 
animal showed immobility for duration of 94.80±8.974min 
where as immobility duration of standard, AM-250, AM-500  
group animas was 26.17±11.7sec, 13.83±10.8sec, 
3.67±2.7sec respectively. When test and standard values were 
compared to control group there was a significance difference 
in immobility duration of both the groups. (p<0.001 
compared to control). But when immobility duration values 
were compared to standard drug there was no significant 

difference between standard and both the dose of test drug 
but these values were comparable. In tail suspension test as 
shown in graph 2 there was a significance difference 
(p<0.001) in duration of immobility of standard 
(144.83±10.5sec) and both the test groups (145.33±7.5 and 
134.17±15.46sec) when compared to control group 
(216.50±6.02sec). Whereas when immobility duration of both 
the dose of AM was compared to standard drug there was no 
significance difference between these groups but both the 
group values were comparable. 
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DISCUSSION 
In this study mice were treated with hydroalcoholic extract of 
Alocasia macrorrhizos at the dose of 250mg/kg and 
500mg/kg for about 15days once daily which was compared 
with control group which didn’t receive any treatment except 
Gumacasia at the dose of 10ml/kg and standard drug 
Imipramine which was given at the dose of 15mg/kg for 
15days once daily to evaluate the antidepressant activity 
using two well established models i.e. forced swim test and 
tail suspension test. Forced swim test animal model is based 
on the principle that forcing mice to swim in restricted space 
from which they cannot escape leads to a characteristic 
behavior of immobility. This behavior reflects a state of 
despair, which can be reduced by several agents that are 
therapeutically effective in human depression. Whereas Tail 
suspension test is a variant of the behavioral despair test in 
which immobility is induced by simply suspending a mouse 
by tail. This test is reliable and rapid screening method for 
antidepressants, including those involving serotonergic 
system16. Imipramine which was taken as standard drug in 
study is a monoamine reuptake inhibitor which is used for 
pharmacotherapy of depression. Imipramine treated animals 
showed a significant decrease in duration of immobility when 
compared to control group of animals proving its 
antidepressant activity in both the models. Animals which 
were treated with Alocasia macrorrhizos also showed 
antidepressant activity. There was significant difference in 
duration of immobility of AM treated rats at both the doses 
i.e. 250mg/kg and 500mg/kg when compared to control. But 
when compared to standard drug imipramine results were 
insignificant but both group values were comparable. 
Oxidative stress represents a loss of balance in oxidation – 
reduction reaction. It is characterized by reduced ability of 
the antioxidant defense system to efficiently eliminate the 
excess of oxygen derived species production, eliciting the 
toxicity of oxygen and its detrimental effects. Increased 
oxidative stress is seen in patients suffering from 
depression18. N-acetylcystiene has been tried as a newer 
modality for treatment of depression with encouraging 
results19. Our test drug Alocasia macrorrhizos is recorded 
among cultivated medicinal as well as vegetable plants by the 
folklore of south Asia. This plant is proven to have many 
pharmacological actions including antioxidant properties6. 
Phytochemical screening of this plant has showed that it 
contains flavonoids, cynogenetic glycosides, ascorbic acid, 
gallic acid, mallic acid, oxalic acid, alocasin, amino acids, 
succinic acid and β-lectines17.  Hence the antidepressant 
activity of Alocasia macrrrhizos shown in our study may be 
because of its antioxidant property. These results support the 
earlier study which has shown acute antidepressant activity of 
Alocasia macrorrhizos20.   
 
CONCLUSION  
To conclude hydroalcoholic extract of Alocasia macrorrhizos 
has antidepressant property at the dose of 500mg/kg and 
250mg/kg where it has shown significantly better result than 
control group and also antidepressant activity is comparable 
with standard antidepressant drug Imipramine. However, the 
exact mechanism(s) involved in these effects will have to be 
elucidated in future studies which may be because of 
antioxidant property or some other mechanism.  
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