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Abstract 

Objective: The present study was designed to in-

vestigate the anti-depressant activity of the Linum 

usitatissimum. Methods: Anti-depressant activity 

is evaluated by forced swim test, tail suspension 

test and open field test. Healthy albino mice (6-7 

week old) weighing 20-40 grams were used. Poten-

cy of the test sample was compared with the stan-

dard fluoxetine drug. Results: Results showed that 

the administration of the Linum usitatissimum 

produced adiminution of immobility time in mice 

exposed to the both forced swimming and tail sus-

pension tests. In the present study, Linum usitatis-

simum (100mg/kg) administered to mice, pro-

duced significant anti-depressant like effect in both 

TST and FST and efficacy was found to be compa-

rable to fluoxetine (20 mg/kg, ip). Conclusion: Fur-

ther studies would be necessary to evaluate the 

contribution of Linum usitatissimum for the ob-

served anti-depressant activity as it still remains to 

be determined for the side effects. 
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INTRODUCTION 

Depression is characterized primarily by changes 

of mood, rather than by thought disturbances. De-

pressive disorders are common; approximately 

15% of the population experiences a depressive 

episode at some point of life. It may range from a 

very mild condition to severe depression, accom-

panied by hallucinations and delusions. Two types 

of depressive illness can be distinguished, namely 

unipolar depression, in which the mood swings 

are always in the same direction, and bipolar affec-

tive disorder, in which depressive episodes alter-

nate with mania[1]. An antidepressant is 

a psychiatric medication used to alleviate mood 

disorders, such as major depres-

sion and dysthymia and anxiety disorders such as 

being social. The main types of anti-depressant 

drugs are TCA, selective serotonin reuptake inhibi-

tors (SSRI), MAOI and atypical anti-depressants. 

Lithium is used as mood stabilizer in manic-

depressive illness (bipolar depression). 

The Selective serotonin reuptake inhibitors (SSRIs) 

are the class of anti-depressants commonly used as 

the first line treatment for depression because they 

have a favorable side-effect profile and low toxici-

ty. The atypical antidepressants act like the TCA, 

but have a different chemical structure [2, 3]. Study 

drug, Linum usitatissimum resembles pharmacolog-

ical features of typical anti-depressants. Therefore 

we undertook the study to evaluate the anti- de-

pressant action of Linum usitatissimum [4]. 

MATERIALS AND METHODOLOGY: 

Plant material 

Leaves of Linum usitatissimum were collected from 

locally in Hyderabad, Andhra Pradesh. These were 

authenticated at the department of Pharmacognosy 

department. 

Preparation of the ethonolic extract 

The leaves of Linum usitatissimum were collected, 

washed thoroughly in water and air dried at 35-

40ºC for a week. Dried leaves were pulverized by 

using electric grinder to obtain a fine powder. The 

powder was defatted with petroleum ether. Later it 

was extracted with ethanol extraction was done by 

using soxhlet apparatus. The filtrate was evapo-

rated to dryness at 40ºC. 
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Drugs 

Diazepam hydrochloride (Ranbaxy laboratory ltd, 

Mumbai) was used as reference drug. It was di-

luted with saline to the required strength before 

use. 

Preparation of test doses 

The extracts were suspended in the vehicle. Vari-

ous strengths were prepared from a stock solution 

100 mg/ml the solutions were prepared freshly 

solutions were administered orally. 

 Acute toxicity study 

The procedure was followed as per OECD 423 

guidelines4. The extracts was administered orally 

at a dose of 100, 200, 400, 600, 800, 1000, 2000, 

mg/kg body weight. Animals were observed for 10 

days to study their behavioral neurological toxicity.  

Treatment schedule 

The anti-depressant activity was examined by us-

ing the OFT, FST, TST. The animals were divided in 

to four groups, with each group consisting of six 

male mice. First group receives normal saline, 

second group received diazepam (1mg/kg), third 

and fourth groups received plant extract (100 & 200 

mg/kg). 

Animal: Healthy albino mice (6-7 week old), 20-

40gms. Animals were housed in hygienic cages 

and fed with standard pellet diet, water ad libitum 

& overnight before the day of experiment. Room 

temp: 27degree Celsius. The protocol was ap-

proved and carried out after the permission of In-

stitutional Animal Ethics Committee [5]. 

Investigational drugs and dosage preparations: 

Linum usitatissimum was collected and kept in the 

soxhlet apparatus as a process of extraction of 

plant extract and it was kept for drying for 1day 

and it was mixed with appropriate solvent and 

introduced into the animal. The appropriate body 

weight adjusted doses of groups: Group I as con-

trol was given normal saline (0.1 ml/10gm). Group 

II as Linum usitatissimum (100 mg/kg) and Group 

III as fluoxetine (20 mg/kg, ip) or diazepam 

(10mg/kg). Linum usitatissimum, fluoxetine and 

Diazepam were dissolved in normal saline. 

Forced Swimming Test: 

In experimental room white neon ceiling lights 

(standard lighting) used.  Fresh water was filled in 

transparent cylinder. On day 1, at least 60 min be-

fore the beginning of the habituation session, 

marked the animals and randomly assigned them 

to a drug treatment. All animals within a cage re-

ceived the same treatment [6].  Weighed animals 

individually, then placed mice in cylinders for 15 

min (habituation session). No scoring of immobili-

ty was performed during the habituation session [7] 

On the test day, administered the test substance 30 

min (for intra peritoneal) prior to the session. 

Tested animals are placed in cylinder containing 

fresh water and observed their behavior for 6min. 

Scored the duration of immobility by summing the 

total time spent immobile[8,9] (i.e.; the time not 

spent actively exploring the cylinder or trying to 

escape from it. Included within the time spend 

immobile are the short periods of slight activity 

where the animals just make those movements 

necessary to maintain their heads above water).  

Tail Suspension Test: 

This protocol describes, that immobility is induced 

by suspending the mice by the tail. After initially 

trying to escape by engaging in vigorous move-

ments, mice rapidly become immobile. Equipped 

the environmental room with the white neon ceil-

ing lights (standard lighting). With the tail suspen-

sion apparatus, 6 mice are tested separately. 

Weighed the mice and administered the test sub-

stance 30 min (for intra peritoneal) prior to the test 

and placed the mice back in their home cages. The 

different treatments administered to individual 

animals in fixed rotations to ensure a regular dis-

tribution of the different treatments over time. 

Wrapped adhesive tape around the animal’s tail in 

the constraint position three quarters of the dis-

tance from the base of the tail, Suspended the ani-

mals by passing the suspension hook to the adhe-

sive tape. So that the animal hanged with its tail in 

a straight line [10, 11], Measured the duration of im-

mobility continuously for 6 min. 

Open Field Test: 

The open field test was carried out on dark grey 

floor subdivided into 25 equals parts in a wooden 

box (100cm× 100cm × 30cm), and the treatment was 

given to the animals & 30 min later, the animals 

were individually placed in the corner square of 

the open field. This test was used to evaluate the 
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exploratory activity of the animal [12, 13]. The follow-

ing parameters were observed for 5min: 

• Activity in the centre (number of central squares 

crossed). 

• Spontaneous ambulation (number of squares 

crossed at periphery). 

• Rearing (No. of times the animal stands on the 

rear paws). 

Statistical analysis: 

The results of FST, TST and OFT were expressed as 

mean + /- SEM.  Statistical analysis for the FST, TST 

and OFT were statistically analyzed by using 

ANOVA (two way classification analysis). 

Results & Discussion: 

Modern day life style leads to numerous stress 

conditions, among which anxiety and depression 

are general and widely prevalent senile neurologi-

cal disorders. The widely used animal models for 

assessing anti-depressant like activity in small an-

imals are forced swimming test, tail suspension 

test and open field test. It was expected that immo-

bility occurs in these tests will reflect a state of be-

havioral despair or unable to adapt the stress as 

seen in human. The results of forced swim test and 

tail suspension test of Linum usitatissimum revealed 

that the mobility time was significantly decreased 

and the effect was comparable well with standard 

drug dose. 

The administration of the Linum usitatissimum pro-

duced adiminution of immobility time (a posture 

thought to reflect a state of ‘‘behavior despair’’ in 

which animals have given up the hope to escape) 

of mice exposed to the both forced swimming and 

tail suspension tests. In the present study, Linum 

usitatissimum (100 mg/kg) administered to mice, 

produced significant anti-depressant like effect in 

both TST and FST and efficacy was found to be 

comparable to fluoxetine (20 mg/kg, ip). It has been 

established that the shortening of immobility time 

in the forced swimming test (Table 1) and the tail 

suspension test (Table 2) showed significant effect. 

It depends mainly on the enhancement of central 

5-HT and catecholamine neuro transmission. 

The effects produced by Linum usitatissimum and 

DZP (1.0mg/kg) upon the open field test demon-

strated that it does not modify the spontaneous 

loco-motor activity of mice, which indicates that 

the Linum usitatissimum exerts antidepressant ef-

fects without modifying significantly this parame-

ter (Table 3). Therefore, it is probable that these 

effects are not related to the stimulation of general 

motor activity.  

 

Table 1: Forced Swim Test 

S.No. Control Fluoxetine Linum usitatissimum 

1. 29 18 27 

2. 65 13 34 

3. 46 35 39 

4. 78 34 42 

5. 39 26 30 

6. 64 14 45 

Values are mean ±SEM, n=6, p<0.05 vs control 
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Table 2: Tail Suspension Test 

S.NO CONTROL FLUOXETINE LINUM USITATISSIMUM 

1. 88 94 80 

2. 93 99 88 

3. 80 99 87 

4. 99 103 97 

5. 102 121 108 

6. 114 133 102 

Values are mean ±SEM, n=6, p<0.05 vs control 

Table 3: Open Field Test 

S.No. Control Diazepam Linum usitatissimum 

1. 53 23 42 

2. 56 37 44 

3. 69 43 56 

4. 80 30 65 

5. 72 57 62 

6. 78 64 74 

Values are mean ±SEM, n=6, p<0.05 vs control 

Conclusion: 

From the above consideration we can conclude that the Linum usitatissimum have the anti-depressant activity 

which is comparable with the standard. However, further studies would be necessary to evaluate the contribu-

tion of Linum usitatissimum. 
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