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INTRODUCTION 

Depression is now standing amongst the leading causes 

of morbidity and mortality. Being a difficult to diagnose 

condition and with multiple causative factors it is 

necessary for treating them properly. Many theories have 

been proposed for cause of depression including 

cognitive theory of depression, hormonal theory of 

depression, atrophic theory of depression involving 

defective neurogenesis, genetic variations and 

inflammatory mediated with serotonin, gamma 

aminobutyric acid (GABA), nor epinephrine etc.1 Also 

depression and hypertension has been evaluated to be co 

existent and goes hand in hand, it is reported to be as high 

as 18-37%.2 Studies have also demonstrated that it’s a 

viscous cycle they get depressed for being hypertensive 

,making them take multiple medications and in addition 

geriatric age group population having confusion of 

polypharmacy, ending up with increased morbidity. 

Many new drugs are been in discovery to treat depression 

and to overcome the side effects caused by present 

antidepressant drugs. One such drug is Telmisartan, 
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ABSTRACT 

Background: Depression and hypertension are common morbidities which are seen in elderly and also one leads to 

the other. Present antidepressant drugs are known for its side effects and there is a necessary for newer drugs with 

lesser adverse effects. Telmisartan being a widely used antihypertensive drug and with multiple additional properties 

like peroxisome proliferator-activated receptor gamma activity along with blunting of renin-angiotensin-aldosterone 

system can be a potential drug for depression. Hence this study is aimed to evaluate the antidepressant activity of 

angiotensin receptor blocker telmisartan in animal models. 

Methods: As per protocol submitted to ethics committee, 24 male albino mice weighing between 20-30grams of 

either sex were selected and divided into 4 groups consisting of 6 each. They were housed in cages with food and 

water ad libitum. Animals were kept in ambient temperature and humidity, with a 12-hour light and 12-hour dark 

cycle.  Group 1 and group 2 were administered distilled water and fluoxetine 10 mg/kg respectively only on day 15, 

whereas group 3 and group 4 received telmisartan per orally 1 mg/kg and 2 mg/kg respectively for 15 days once daily. 

All animals were tested on day 15 using tail suspension test for antidepressant effect. 
Results: There was significant reduction in the immobility time in telmisartan group when compared to the control 

group and this time was comparable with the immobility time of standard drug fluoxetine. Decrease in immobility 

time was found to statistically significant by using one-way ANOVA followed by Bonferroni post hoc test. 

Conclusions: As evident from our study, telmisartan can be a newer target for antidepressant effect. 
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angiotensin receptor blocker with additional proliferator-

activated receptor (PPAR) gamma properties. There have 

been evidences supporting the role of renin angiotensin 

aldosterone system (RAAS) in the changes involved in 

control of cognition and various activities. Blunting of 

RAAS system has been shown to improve depression.3,4 

Human studies, involving patients taking renin modifying 

drugs were found to have less percentage of depression. 

Hence the present study is to evaluate effect of 

Telmisartan on depression in animals. 

METHODS 

As per protocol submitted to Institutional Animal Ethics 

Committee, 24 male albino mice weighing between 20-30 

grams of either sex were selected and divided into 4 

groups consisting of 6 each. They were housed in cages 

with food and water ad libitum. Animals were kept in 

ambient temperature and humidity, with a 12-hour light 

and 12-hour dark cycle. Drugs used in experiment were 

distilled water, tablet fluoxetine (10 mg/kg) and tablet 

telmisartan (1 mg/kg and 2 mg/kg). Drugs were crushed 

using mortar and pestle and dissolved using distilled 

water. 

Group 1 and group 2 were administered distilled water 

and fluoxetine 10 mg/kg respectively only on day 15, 

whereas group 3 and group 4 received telmisartan per 

orally 1 mg/kg and 2 mg/kg respectively for 15 days once 

daily (Table 1). On day 15 assessment of antidepressant 

effect was observed in all animals. 

Table 1: Methodology of drug administration in               

each group. 

Groups Day (1-14) Day15 

1 - 
Control- distilled water (0.5 

ml) 

2 - 
Standard- fluoxetine (10 

mg/kg p.o) 

3 
Telmisartan 

1 mg/kg p.o. 
Telmisartan 1 mg/kg 

4 
Telmisartan 

2 mg/kg p.o. 
Telmisartan 2 mg/kg 

Assessment with tail suspension method 

The tail suspension test (TST) developed by Steru is 

used.5 Drugs after administering for 15 days to group 3 

and 4 were bought for testing. Group 1 and 2 also 

received their drugs on day 15 and half an hour after 

administration all animals were tested on day 15. 

Animals are suspended from a height of 35 cm above 

table in a horizontal rod placed on 2 metallic stands by 

adhesive tape placed 2 cm proximal to the tip of the tail. 

Immobility time in seconds was recorded for 6 min. Mice 

are considered immobile when they hung passively and 

motionless. All the animals were handled as per CPCSEA 

guidelines, New Delhi, India. 

Statistics 

Decrease in immobility time was considered as 

statistically significant result based on one way ANOVA 

followed by Bonferroni post hoc test and probability of p 

value <0.05 was considered significant. 

RESULTS 

On day 15 the animals were subjected to tail suspension 

test and their findings were noted. Duration of immobility 

in group 1 was 248±18 seconds which was reduced to 

171±23 seconds for the fluoxetine group. Telmisartan 

group also had significant reduction in duration of 

immobility which was in line with the Fluoxetine group. 

The duration was 175±29 seconds for the telmisartan 1 

mg/kg group and 142±24 seconds for the telmisartan 2 

mg/kg group, which was highly significant and proving 

our hypothesis of telmisartan’s antidepressant property. 

Telmisartan 2 mg/kg was more effective in reducing the 

mobility time than telmisartan 1 mg/kg group. 

Table 2: Effect of chronic treatment of telmisartan on 

mice using TST. 

Group 
Treatment (dose in 

mg/kg) 

Duration 

immobility in 

sec (mean±SD) 

1 
Control group- distilled 

water 
248±18 

2 
Standard- fluoxetine 10 

mg/kg p.o 
171±23* 

3 Telmisartan 1 mg/kg p.o 175±29* 

4 Telmisartan 2 mg/kg p.o 142±24* 

Mean±SD with one-way ANOVA followed by Bonferroni post 

Hoc test show the results are highly significant with p<0.001. 

DISCUSSION 

The finding of this study shows that telmisartan has 

significant antidepressant activity when compared with 

standard drug fluoxetine, an SSRI which is prescribed 

widely for depression. Polypharmacy is common in 

elderly age group due to many co morbidities. Further 

present antidepressant drugs have multiple side effects 

and there is a necessity for newer drugs for treatment of 

depression. 

Depression and hypertension are common seen in elderly 

age group hence this study was taken up to know if 

telmisartan a commonly used hypertensive drug has any 

effect on depression which can provide additional effect 

as an anti-depressant agent. It has also been proved that 

telmisartan has long half-life and also being lipophilic can 

cross blood brain barrier, for activation of its central 

receptors.6,7 Previous studies have showed to have this 

effect with drugs like ramipril, fosinopril and losartan.8 
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Telmisartan in addition with AT1 receptor blockade it 

also has PPAR gamma agonistic activity which has 

improved anti-inflammatory and antioxidant effect 

thereby providing neuroprotection against ischemia and 

amyloid deposits.9 It’s neuroprotection has been proved in 

studies by reduction in the levels of interleukin and TNF 

alpha.10 Another study showed that telmisartan has an 

effect on improving the PPAR delta receptors and also 

increasing the hippocampal activity of PPAR thereby 

improving depression.11 A study by Wang et al mentioned 

telmisartan as a very promising neuroprotective 

compound and substantiates the therapeutic use of this 

drug in neurodegenerative diseases and traumatic brain 

disorders where glutamate neurotoxicity plays a 

significant role.12 Saavedra et al mentions that the use of 

sartans may be beneficial for the treatment of many brain 

disorders.13  

CONCLUSION 

As evident from our study, Telmisartan can be a newer 

target for antidepressant effect and further studies are 

required to extrapolate this effect on patients. It can be 

used in hypertensive patients suffering with depression, to 

improve their quality of life when two drugs are needed. 
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