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Abstract---The present study was evaluated to screen the 

antidepressant potential of Madhuca longifolia in different animal 
models like forced swim test (FST), tail suspension test(TST), reserpine 

induced hypothermia (RIH).  Adult swiss albino mice weighing 25- 30 

gm.Standard drug used in above study was Fluoxetine(10mg/kg,p.o). 
The antidepressant activity of Madhuca longifolia was compared to the 

standard drug. The model shows closely mimics symptoms & signs of 

human depression. The high dose of Madhuca longifolia showed 
extremely high significant values over standard drugs with a decrease 

in immobility and ptosis. The results obtained in the present study 

suggest that Madhuca longifolia proves to be a potential therapeutic 

drug for treating depression along with anti-inflammatory, anti-
psoriatic and antioxidant activity.  

 

Keywords---Antidepressant activity, Madhuca longifolia, Forced swim 
test, Tail suspension test, Reserpine induced Hypothermia. 
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Introduction 

 
Mental issues is a state of low mood and drastically affects the person's thoughts, 

behavior, feelings and sense of well-being”. The change in mood is observed in all 

age group from children to adult. On surveying of the World Health Report(Abbey 
LR et al, 2008), almost 450 million people are suffering from a mental or 

behavioral disorder. This burdens the 12.3% of the global state of disease 

(Reynolds EHet al, 2008). This illness creates the feelings of the suicide and in 

lockdown of covid-19 it is increased drastically. The standard formulation 
available in the themarket are tricyclic antidepressants, selective reversible 

inhibitors of monoamine oxidase-A (MAO-A), selective serotonin reuptake 

inhibitors (SSRIs) and selective noradrenaline reuptake inhibitors (SNRIs) 
(Thaseet al, 1995). Neuroscience provideshelp to solve the issues related to mental 

disorders. Nowadays probiotics are also used to treat some psychological disoders 

as it keeps the gastrointestinal region at its best (Lereret al, 2002). Based on 

nutraceutical studies various plants are being used as complementary alternative 
medicines for the management of neural-disorders (Patil et al, 2015, Patil 2020, 

Patil 2020, Patil 2019, Patil 2019, Patil 2018, Patil 2020, Patil 2020, Patil 2019, 

Patil 2019, Patil 2020, Patil 2020, Patil 2020, Patil 2020, Patil 2021). 
 

Based on the above information, the leaves of Madhuca longifolia (MEML) were 

selected for evaluating its antidepressant activity. Chemical constituents in 
Madhuca longifolia such as alkaloids, bioflavanoids, quercetine are found 

responsible for antidepressant activity.  

 

Materials and Methods 
Animals 

 

Balb/c strain male & female mice weighing between 25-30 gm were used for the 
study. Animals procurement was done 7 days before the study and was housed 

under standard laboratoy conditions of temperature (25±2 0C) and relative 

humidity (55±5%) with a 12:12 light-dark cycle in polypropylene cages. All the 
animals were fed a standard diet and water was supplied ad libitum under strict 

hygienic conditions. All the experimental protocols are permitted by the 

Institutional Animal Ethical Committee (IAEC) (DYPIPSR/IAEC/15-16/P-03)of Dr. 

D.Y. Patil College of Pharmacy. All the animal studies were performed as per the 
rules and regulations following the guidelines of CPCSEA with the registered 

number CPCSEA. (198/99/CPCSEA) All the animals have fasted 3hrs before oral 

administration of vehicle/standard/test compounds during the experiment. All 
the experiments were carried out during the light period(9:00 to 17:00 hrs) to 

avoid circadian rhythms (as per OCED Guidelines 2001) 

 
Collection and Authentication of Plant material 

 

The leaves part of Madhuca longifolia (Moha) was collected from a local distributor 
in Yavatmal, Maharashtra, in November 2015. The plant material was identified 

and authenticated with the Botanical Survey of India, Western Regional centre, 

Koregaon Road, Pune 411001;Herbarium was submitted under 

specimen:no.BSI/WRC/iden./2015/539. 
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Preparation of extract 

   

The dried leaves were crushed into fine particles (powder) using a mixer 
(Narongchaiet. al. 2007) The powdered leaves were packed in a thimble in a 

soxhlet apparatus and subjected to continuous hot percolation at a temperature 

60-80 ºC using methanol as solvent till clear solvent was observed in siphon tube. 
The extract was concentrated in a rotary vacuum evaporator. The concentrated 

extract was dried and packed in an air-tight container. 

The % yield of various extracts was evaluated using the formula: 
 

 

 

 
 

Preliminary phytochemical screening  

 
The preliminary phytochemical investigations were carried out with the 

methanolic leaves extract of Madhucalongifolia for qualitative identification of 

phytochemical constituents like alkaloids, carbohydrates, gums, proteins and 
amino acids, glycosides, steroids, flavonoids and triterpenoids by using standard 

procedures. 

 
Pharmacological Evaluation 

Acute oral toxicity studies  

 

Toxicity studies of extract were carried out in albino mice weighing between 25-
30g.Four groups of mice comprising 3 animals in each group were treated with 5, 

50, 300 and 1000mg/kg of the extract orally, via gastric catheter. Other groups of 

mice comprising three animals each were treated with 20, 250,750,1000 
mg/kg.p.o .via gastric catheter.The animals were then observed continuously for 

the first 4hrs for any behavioral changes and mortality if any at the end of 72 hrs 

was observed.  
 

Drugs and Chemicals 

  
Fluoxetine was purchased from Sigma Life Sciences, Bangalore, Reserpine from 

Sigma Life Sciences, Bangalore. 

 

The experiment was carried out in a narrow glass cylinder (75 cm in width,58 cm 
high) containing water (26ºC)±1ºC to a depth of 28 cm, from which they cannot 

escape. All the micehave fasted for 3 hrs before the administration of 

vehicle/standard/test compounds. Mice of either sex are individually forced to 
swim in an open container containing water. The first group was assigned as 

control receiving only a vehicle.Other two groups receivedan acute dose of 

methanolic extract of Madhuca longifolia. The last group received standard drugs. 
The total demonstration of immobility is recorded during the last 4 min of the 6 

min period.Thirty minutes later, The animals were subjected to swimming. The 

test was carried out for 6 minutes.(Porsoltet al,1978) 

 

% Yield= Weight of extract (g)/ Weight of dry powder(g) ×100 
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Tail Suspension Test (TST): 

 
The Tail-Suspension Test is a mouse behavioral test useful in the screening of 

potential antidepressant drugs and assessing other manipulations that are 

expected to affect depression-related behaviors. Mice are suspended by their tails 
with tape, in such a position that they cannot escape or hold on to nearby 

surfaces.  (Vangeoiset al,1997). 

 

Reserpine Induced Hypothermia (RIH): 
Procedure: 

 

All the animals have fasted for 3 hrs before oral administration of 
vehicle/standard/test compound. The basal rectal temperature was measured by 

inserting an electronic thermometer to a constant depth of 3 cm. On the day 

before testing, animals were injected with 2 mg/kg body weight of animal 
subcutaneously with reserpine. The animals were housed in a climate-controlled 

animal colony and had free access to food and water for 18 hrs.After 18 hours of 

the administration of Reserpine, once again rectal temperature was 
measured.Rectal temperature was measured every 1/2 hr, 1 hr, 2 hr & 4 hrs after 

oral administration of the compounds.(Yu ZFet al,1997) 

 

           Scoring of ptosis in mice is as follows: Normal – 0; 1/4th closed eyes – 1; 1/2 
closed 

            eyes – 2; ¾ th closed eyes – 3; Fully closed eyes–4 

 
Statistical Analysis 

Results were presented as Mean ± SEM. The data were subjected to statistical 

analysis by one-way analysis of variance (ANOVA) followed by Dunnett’s t-test 
and P<0.05*, 0.01** and 0.001*** were considered significant, P>0.05 was 

considered non-significant (ns) Vs Control group. 

 

Results 
Percentage Yield : 

 

500g of the dried powder was placed in soxhlet apparatus (Perfit, India) and 
subjected to successive extraction using petroleum ether (60°-80°C), and 

methanol. The percentage yields of methanolic extract were found to be 25.22 % 

w/w. 
 

Phytochemical screening: 

 
The preliminary phytochemical screening was found to be the presence of active 

chemical constituents such as alkaloids, flavonoids, tannins, phenolic 

compounds, steroids, proteins, cardiac glycosides, carbohydrates,sesquiterpenes, 

fixed oils and fats. (Table.1) 
 

Acute Toxicity Study: 

 
The LD50 of Madhuca longifoliawas found 1000 mg/kg. 
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Forced Swim Test: 

 

In this test:animals treated with three doses of MEML (75mg, 350mgand 750mg/

kg, i.p)  showed decreases in their immobility times, which wassignificant 
respectively;  p<0.01).  (Table.2 and 3)/ (Fig. 1) 

 

Tail Suspension Test 
 

In this test MEML (350, 750 mg/kg, i.p) showed decreases in their immobility tim

es ( p< 0.01) as compared to respective control group. (Table.4 and 5)/ (Fig. 2) 
 

Reserpine Induced Hypothermia 

 
In this test antidepressant effect of Madhuchalongifolia after oral administration 

was 

studied in RIH.model. Animals treated with three doses of MEML (350, 750 mg/k

g, i.p) exhibited a decrease in hypothermiawhich was significant  ( p< 0.01) as 
compared to the respective control group. Significant Increase in ptosis micee& 

significant reduction of temperature. (Table.6 and 7)/ (Fig. 3) 

 
Discussion 

 

The present work was subjected to investigation for the evaluation of the 
antidepressant activity of Methanolic leaves extract of Madhucalongifoliain 

experimental laboratoryanimals like mice. The extract was primarily subjected to 

phytochemical investigation and acute oral toxicity study. In acute oral toxicity 

study, MEML did not show any lethal effect even up to the doses of 1000 mg/kg, 
p.o and complete absorption of drug through GIT was observed. The effect of 

MEML was investigated for its putative antidepressant activity by using various 

experimental models in mice viz. Tail Suspension test, Forced Swim test and 
Reserpine induced Hypothermia. 

 

Forced Swim test & Tail Suspension test are the most commonly used preliminary 
screening tests for characterizing potential antidepressant drugs. In these models 

MEML at doses of 350 mg/kg, p.o and 750 mg/kg, p.o showed a significant 

increase in the motor activity of mice which elevate depressed mood by decreasing 
the immobility time of mice (BorsiniFet al,1988). The parameters observed in this 

model are the immobility time of mice. Drugs that decrease immobility time lead 

to an increase in the motor activity of mice which inhibits depression developed 

due to swimming and tail suspension of mice in these tests andoffers protection 
against depression induced by thesemethods. In the present study, MEML (350& 

750 mg/kg, p.o) has shown a significant dose-dependent activity i.e. increase in 

the dose of the drug proportional to a decrease in the immobility time threshold 
and offers good percentage protection as compared to the control group. Similarly, 

the standard drug Fluoxetine (10 mg/kg, p.o) had significant percentage 

protection. Fluoxetine was a selective serotonin reuptake inhibitor that works on 
the serotonin balance by inhibiting a transporter that selectively pumps serotonin 

back into the neurons(Narong Pet al,2007). 
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In Reserpine-induced hypothermia model, Reserpine induces hypothermia which 

cannot be antagonized by the MEML (350 & 750 mg/kg, p.o) and Fluoxetine 
(Standard- 10 mg/kg-p.o) which reveals that MEML might be strongly acting 

through serotonin reuptake inhibition like Fluoxetine. The parameters observed 

in this model are rectal temperature readings and Ptosis Score.The extract might 
affect the serotonin reuptake inhibition like Serotonin reuptake inhibitors to exert 

their antidepressant activity. 

 

Conclusion 
 

In the present study, Methanolic extract of Madhuca longifolia (MEML) was 

evaluated by using various experimental models. MEML at doses of 750 mg/kg, 
p.o showed significant increase in the motor activity of mice which elevate 

depressed mood by decreasing immobility time of mice in Forced Swim Test and 

of mice in the Tail Suspension test. In Reserpine induced hypothermia model, 
MEML shows antagonism against hypothermia produced by the Reserpine. From 

all the above findings, the present investigation suggests that the methanolic 

extract of Madhuca longifolia may possess antidepressant activity by inhibiting 

the reuptake of Serotonin which acts through serotonergic receptors (G-protein 
coupled receptors) (Soulimaniet al,2007) as a mood elevator. However, an 

extensive Pharmacological study of this plant is required for a complete 

understanding of the antidepressant activity of MEML. Further investigation 
should be carried out to isolate and identify the chemical constituent which is 

responsible for its antidepressant activity. 
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Tables 

Table1: Phytochemical analysis of Madhucha longifolia 

Sr.n

o 
Name of the Test Procedure Observation Inference 

1 
Alkaloids 

 

Extract + Dragendorff reagent 

Extract +Mayer’s reagent  

Extract + Hager’s reagent 

Orange colour 

White ppt 

Yellow ppt 

+ 

+ 

+ 

2 Glycosides Anthrone + H2SO4 + Heat 
Purple or green 

 
- 

3 Carbohydrates 

Extract + Molish's reagent + 

conc.H2SO4 

Fehling’s solution A&B 

Purple colour 

 

Brick red colour 

+ 

+ 

4 

Phytosterols 

/triterpenoids 

 

Liebermann Test 

Salkowski Test 

Noller’s test 

Bluish green 

Red fluorescent 

Pink colour 

+ 

+ 

+ 

5 
Proteins & Amino 

acids 

Biuret test 

Xanthoprotein test 

Millon’s reagent test 

Ninhydrin test 

Violet colour 

Orange colour 

White ppt 

White ppt 

+ 

+ 

+ 

+ 

6 Saponins Extract + water + shaking 
Formation of honey 

comb like froth 
+ 

7 Flavonoids 
Shinoda’s test Zn-HCI acid 

reduction test 

Red colour Magenta 

colour 
+ 

8 

 
Fixed oils & Fats Spot test 

Stains appear after 

drying 
- 
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9 Gums/Mucilage Extract + water 
No thickening of the 

substance 
- 

10 
Phenolics/ 

Tannins 

FeCl3 + Extract + lead acetate 

+ water 

Intense colour 

Formation of white 

ppt 

+/+ 

 

A. Forced Swim Test: 

Table 2:Percentage inhibition of MEML in Forced Swim Model in Mice 

Group 
Percentage Inhibition (%) 

30min 60min 120min 240min 

Control 50.5 51.4 52.3 50.1 

Fluoxetine 

(10mg/kg,p.o) 
41.4 69.6 47.2 49.2 

MEML1 

(350mg/kg,p.o) 
28.85 36.3 32.6 34.72 

MEML2 

(750mg/kg,p.o) 
55 59.6 47.4 46.48 
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B. Tail Suspension Test 

Table 3: Effect of MEML on immobility time in Tail Suspension Model in 

Mice 

 

 

 [Results were analyzed by one-way ANOVA using Dunnett’s multiple comparison 

test; Significance at **p < 0.01, *p<0.05 Non Significance (#) at p >0.05 Vs 

control.] 

 

 

 

 

 

 

 

 

 

 

 

Group Immobility Time 

(MEAM ± SEM), N=5 

Control 126.2±10.02 

Fluoxetine 

(10 mg/kg,p.o) 

59.6±6.22** 

MEML1 

( 350mg/kg,p.o) 

72.8±12.80* 

MEML2 

(750 mg/kg,p.o) 

60.9±8.40** 
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Table 4: Percentage inhibition of MEML in Tail Suspension Test in Mice 

 

Group Percentage Inhibition (%) 

Control 51.57 

Fluoxetine ( 10 mg/kg,p.o) 68.47 

MEML ( 350 mg/kg,p.o) 59.60 

MEML (  750mg/kg,p.o) 57.44 

 

C.Reserpine Induced Hypothermia 

Table 5: Effect of MEML on the temperature in Reserpine induced 

hypothermia model in mice 

Group 
Initial Rectal Temperature ( MEAN ± SEM ) ; N=5 

0min 30min 60min 120min 240min 

Control 37.9±0.28 30.2±0.56 30.85±0.67 31.2±0.78 31.8±0.67 

Fluoxetin 

(10mg/kg,p.o) 
38.1±0.12** 32.6±0.30** 34.8±0.26** 35.6±0.29** 36.8±0.35** 

MEML 

(350mg/kg,p.o) 
39.25±0.9 30.6±0.60* 31.2±0.58 32.8±0.41** 33.3±0.4* 

MEML 

(750mg/kg,p.0) 
39.12±0.11** 30.83±0.42 32.66±0.48** 33.2±0.38** 34.8±0.28** 

 

[Results were analysed by one-way ANOVA using Dunnett’s multiple comparison 

test;  Significance at **p < 0.01, *p<0.05 Non Significance (#) at p >0.05 Vs 

control.] 
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Table 6: Effect of MEML on the degree of hypothermia in Reserpine induced 

hypothermia model in mice 

Group 

Degree of Hypothermia 

30 

min 

60 

min 

120 

min 

240 

Min 

Control -8.2 -6.9 -6.5 -6 

Fluoxetine 

(10 mg/kg,p.o) 
-7.55 -4.05 -3.45 -4.05 

MEML1 

(350 mg/kg,p.o) 
-7.58 -6.58 -6.41 -6.1 

MEML2 

(750 mg/kg,p.o) 
-8.7 -8.7 -8.5 -7.6 
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Table 7: Effect of MEML on Ptosis in Reserpine induced hypothermia model 

in mice 

Group 

Initial Ptosis Score : N=5 

0 

Min 

30 

min 

60 

min 

120 

min 

240 

Min 

Control 2 2 3 4 4 

Fluoxetine 

(10 mg/kg,p.o) 
2 3 3 4 4 

MEML 

( 250 mg/kg,p.o) 
2 2 3 3 4 

MEML 

(750 mg/kg,p.o) 
3 3 4 4 4 

 

[Results were analyzed by one-way ANOVA using Dunnett’s multiple comparison 

test; Significance at **p < 0.01, *p<0.05 Non-Significance (#) at p >0.05 Vs 

control.] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



         1814 

Figures  

 
 

                            Fig.1. Graph showing a decrease in immobility in Forced 

Swim Test. 
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                   Fig.2. Graph showing decrease in immobility in Tail Suspension 

Test 
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Fig.3. Graph showing increase in temperature in Reserpine induced 

hypothermia  

 

 

 

 
 

 

 
 


