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ABSTRACT  

Objective: Besides antiplatelet activity, cilostazol has been reported to 

posses antidepressant activity. Therefore it was thought worthwhile to 

compare antidepressant activity of cilostazol with that of fluoxetine, a 

clinically used antidepressant. Methods: In this study, the 

antidepressant activity of cilostazol was compared with that of 

fluoxetine in mice by forced swim test, tail suspension test and forced 

swim test with activity wheel. Results: Cilostazol (20 mg/kg) 

administered intraperitoneally showed antidepressant activity as it 

significantly decreased the immobility time when subjected to forced 

swim and tail suspension test and increased the number of rotations of 

wheel when subjected to forced swim test with activity wheel.  

However the activity of cilostazol was found to be less than that of fluoxetine (20mg/kg). 

Conclusion: The present study suggests that cilostazol posseses potential antidepressant 

activity which could be of clinical importance for the patients suffering from depressive 

disorders.   
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INTRODUCTION 

Depression is an affective disorder characterized by change in mood, lack of interest in the 

surroundings, psychomotor retardation and melancholia 
[1]

. In comparison to men, women are 

twice likely to suffer from depression as the life time risk of depression varies from 5 to 12% 

in men and 10 to 25% in women 
[2,3]

. It is also the leading cause of disability which leads to 

suicidal tendency among patients of depression.  Patients with cardiovascular diseases are at 

higher risk of developing depression and when it develops, there is two-fold increase in 

cardiac motility and morbidity for population suffering from various coronary heart 

diseases.
[4-6]

 

 

Cilostazol(6-[4-(1-cyclohexyl-1H-tetrazol-5-yl)butoxy]-3,4-dihydro-2(1H)-quinolinone), a 2-

oxo-quinoline derivative is mainly used as an antiplatelet agent and in peripheral vascular 

diseases with intermittent claudication. It also has antithrombotic, vasodilator, antimitogenic 

and cardiotonic properties which have been observed in various preclinical studies.
[7-9]

 It is a 

potent inhibitor of the enzyme phosphodiesterase  3A,
[10]

 found in hippocampus, striatum and 

other sites in brain
[11]

 due to which it has been reported as an antidepressant, antipsychotic,  

enhancer of memory and also as aid in improving cognitive functions in various preclinical 

studies.
[12-15]

 The phosphodiesterase inhibitors present a potentially powerful means to 

manipulate second messangers such as cAMP  and cGMP which play an important role in 

neuronal cell functions.
[16]

 

 

MATERIAL AND METHODS 

Experiments were performed on Swiss albino mice three / four months of age (25 to 30 g) of 

either sex. They were procured from the central animal house of Nims University. The 

animals were housed in standard polypropylene cages and kept under controlled room 

temperature (24 ± 2°c) in a 12 hour light dark cycle. They were given standard pellet diet and 

water ad libitum. They were acclimatized to the laboratory conditions at least one day prior to 

the behavioral experiments.  Food was withdrawn 12 hour before the experiments. The 

animal handling was performed according to the Good Laboratory Practice (GLP) 

guidelines,
[17]

 and efforts were made to minimize animal suffering. All the experiments were 

performed after the prior permission from the Institutional Animal Ethics Committee (IAEC), 

NIMS Medical College, Jaipur, India (Approval number: NIMS/MC/PO/2013/158). 

 

Cilostazol (Cipla, India) and Fluoxetine (Cadila Pharmaceuticals, India) were used for the 

experimentation. Cilostazol was given at a dose of 20 mg/kg i.p for 15 days. Fluoxetine was 
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given at a dose of 20 mg/kg i.p  for 15 days. Cilostazol was dissolved in dimethyl sulphoxide  

whereas fluoxetine was dissolved in distilled water.
[18-20]

 

 

Grouping of animals 

GROUP TREATMENTS 

CONTROL(n=6) Treated with distilled water (i.p.,15 days) 

STANDARD(n=6) Treated with Fluoxetine(20 mg/kg i.p., 15 days) 

TEST (n=6) Treated with Cilostazol (20mg/kg i.p., 15 days) 

All the drugs were administered one hour before the test procedure. 

 

Parameters assessed 

Forced Swim Test (FST) 

Forced swim test in glass jar was performed as described by Porsolt et al. with few 

modifications.
[17,21,22]

 This test consists of two parts, an initial training period of 15 min 

followed 24 h later by actual test for 5 min duration. Mice were individually forced to swim 

inside a vertical borosilicate glass cylinder of diameter 15 cm and height 40 cm containing 

fresh water to a height of  15 cm and maintained at 25 ± 1°C. At this level of water, animals 

were not able to support  themselves by touching the bottom or the side walls of the chamber 

with their hind paws or tail. Water in the chamber was changed after subjecting each animal 

to FST since used water alters the behavior. Mice placed in the cylinder for the first time 

were initially highly active, vigorously swimming in circles, trying to climb the wall or 

diving to the bottom. After 2 to 3 min, activity began to subside and was interspersed with 

phases of immobility or floating of increasing length. After 5 to 6 min, immobility reached a 

plateau where the mice remained immobile for approximately 80% of the time. After 15 min 

in the water, the mice were removed, wiped with dry cloth and allowed to dry before being 

returned to their home cages. The mice were again placed in the cylinder 24 h later and  drugs 

were administered 1 hr prior to testing on last day of dosing. The duration of immobility was 

recorded for a period of 5 min swimming session with the help of video recorder and 

subsequently analyzed. Mice were considered immobile when they ceased struggling and 

remained floating motionless in water, making only those movements necessary to keep their 

head above water.  

 

Tail Suspension Test (TST) 

Tail suspension test was done as described by Steru et al.
[23,24]

 Each animal was individually 

suspended on a string held by a metal stand, by an adhesive tape placed 1 cm from the tip of 

the tail. This string was 58 cm above the table top. The total period of immobility was 
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recorded through a video recorder for 6 min and subsequently analyzed. Mice were 

considered immobile when they hung passively and became completely motionless. The test 

was conducted in dim lighted room and during the experiment, each animal under test was 

both acoustically and visually isolated from other animals.  

 

Forced swim test with activity wheel 

Forced swim test with activity wheel is a modified porsolt forced swim test with minor 

modifications.
[25,26]

 Mice were forced to swim in an apparatus consisting of a water tank 19 x 

10 x 13.5 cm with a water wheel in its centre. The tank was filled with water (25 ± 1°C) to a 

height of 9 cm. When placed in the tank, mice tried to escape from the tank but ended up in 

rotating the wheel. The number of times the wheel was rotated by mice in a 5 min test period, 

as recorded in the digital counter of the instrument, was noted. The tank was cleaned after 

experiment with each animal.  

 

Statistical Analysis 

All the results of tail suspension test, forced swim test with activity wheel and forced swim 

test were expressed as the mean ± standard deviation. Data were analyzed using one-way 

analysis of variance (ANOVA), followed by Tukey-Kramer multiple comparisons test to 

determine statistical significance of difference in  various groups.  Statistical significance was 

set at p < 0.05.
[27]

 

 

RESULTS AND DISCUSSION 

Forced swim test  

In this test [Table 1], mice treated with cilostazol (20 mg/kg) showed decrease in immobility 

time, which was significant (84.42 ± 3.24; P< 0.001) when compared with control (116.23 ± 

2.68). Mice treated with fluoxetine (20mg/kg) also showed a significant decrease in the 

immobility time (62.11 ± 2.98; P<0.001) as compared to control (116.23 ± 2.68). Similarly, 

mice treated with fluoxetine showed significant decrease in immobility time (62.11 ± 2.98) 

and thus fluoxetine was found to posses more effective antidepressant activity when 

compared with Cilostazol (84.42 ± 3.248; P< 0.001). 
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Table 1. Effect of cilostazol (20mg/kg)and fluoxetine (20mg/kg) on duration of 

immobility in the forced swim test. The reduction in immobility time (in seconds) in 

forced swim test by the two drugs fluoxetine (20mg/kg) and cilostazol (20mg/kg) is 

significant (P<0.001). 

                                            

Tail Suspension Test 

In this test [Table 2], mice treated with cilostazol (20 mg/kg) showed decrease in immobility 

time, which was significant (94.98 ± 3.57; P< 0.001) when compared with control (132.53 ± 

2.79). Mice treated with fluoxetine (20mg/kg), also showed a significant decrease in the 

immobility time (73.4 ± 3.05; P<0.001) as compared to control (132.53 ± 2.79). Similarly 

mice treated with fluoxetine showed significant decrease in immobility time (73.4 ± 3.05) 

and thus fluoxetine was found to posses  more effective antidepressant activity when 

compared to cilostazol (94.98 ± 3.57; P< 0.001). 

 

Table 2. Effect of cilostazol(20mg/kg) and fluoxetine (20mg/kg) on duration of 

immobility(in seconds) in the tail suspension test. The reduction in immobility time in 

tail suspension test by the two drugs fluoxetine (20 mg/kg) and cilostazol (20 mg/kg) is 

significant (P<0.001). 

                     

Forced Swim Test with Activity Wheel 

In this test [Table 3], mice treated with cilostazol (20 mg/kg) showed increase in number of 

rotations of water wheel, which was significant (14.5 ± 2.74; P< 0.001) as compared with 

control (6.5 ± 1.05). Mice treated with fluoxetine (20mg/kg), also showed a significant 

increase in number of rotations of water wheel (26.33 ±2.42; P<0.001) as compared to 

control (6.5 ± 1.05). Similarly mice treated with fluoxetine showed increase in number of 

rotations of water wheel (26.33 ±2.42212) and thus fluoxetine was found to posses more 

effective antidepressant activity when compared with cilostazol (14.5 ± 2.74; P< 0.001).  

  

Treatment N Mean [Immobility time] Standard  Deviation 

Control 6 116.23 2.68 

Fluoxetine (20mg/kg) 6 62.11 2.98 

Cilostazol (20mg/kg) 6 84.42 3.24 

Treatment N Mean [Immobility Time] Standard  Deviation 

Control 6 132.53 2.79 

Fluoxetine (20mg/kg) 6 73.4 3.05 

Cilostazol (20mg/kg) 6 94.98 3.57 
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Table 3. Effect of cilostazol (20mg/kg) and fluoxetine (20mg/kg) on number of rotations 

in forced swim test with activity wheel. The increase in number of rotations of wheel in 

forced swim test with activity wheel by the two drugs fluoxetine (20mg/kg) and 

cilostazol (20mg/kg) is significant (P<0.001). 

 

The results of forced swim test and tail suspension test with cilostazol (20 mg/kg) in mice 

show that the immobility time was significantly decreased and in water wheel test, number of 

turns of wheel was significantly increased by the drug treatment. The drug cilostazol is  

thought to be a potent inhibitor of phosphodiesterase  III enzyme, which increases cAMP in 

hippocampus by which the framework of pathophysiology and pharmacotherapy converge on  

cAMP-mediated signaling rather than on neurotransmitter system.
[10,11,16]

 It has also been 

seen that cilostazol increases insulin like growth factor-I (IGF-I) in hypothalamus, which is 

responsible for improving cognitive functions in patients of depression leading to 

antidepressant like action.
[28]

 Moreover, some clinical studies have shown that the drug 

cilostazol when administered to cardiovascular patients with depression who under-went 

angioplasty and on adjuvant dual antiplatelet therapy, is effective in treating patients with 

mild to moderate depression which was seen by a decrease in Montgomery-Asberg 

Depression Rating Scale (MADRS) scoring compared to baseline ratings.
[29]

 Further studies 

are required to arrive at exact mechanism of action of cilostazol as antidepressant.  

 

The standard drug fluoxetine reduced the immobility time in forced swim test and tail 

suspension test and increased the number of turns of wheel in Water Wheel Test. Fluoxetine, 

a selective serotonin reuptake inhibitor, acts by inhibiting the uptake of serotonin by the 

neurons in the brain and enhancing serotonin neurotransmission through action on various 

serotonin receptors.
[30]

 

 

CONCLUSION 

It can be concluded that cilostazol can be a drug of future specially for cardiovascular 

patients with mild to moderate depression as it has multiple uses and is devoid of serious 

adverse effects which occur with the use of  various established antidepressant drugs.  Further 

studies are required to confirm and  know the exact mechanism of action of cilostazol for its 

antidepressant effect. 

Treatment N Mean [No. of rotations of wheel] Standard  Deviation 

Control 6 6.5 1.05 

Fluoxetine (20mg/kg) 6 26.33 2.42 

Cilostazol (20mg/kg) 6 14.5 2.74 



www.wjpr.net                                   Vol 4, Issue 2, 2015. 

 

839 

Rohit et al.                                                           World Journal of Pharmaceutical Research 

ACKNOWLEDGEMENTS 

The authors would like to thank Dr. Manjula Bhargava for her valuable support throughout 

the study. 

 

Conflicts of Interest: The authors declare that they have no competing interests. 

 

Funding: Not applicable. 

 

REFERENCES 

1. WHO. Mental and Neurological Disorders, 1998: 25. 

2. Narrow US. One-year prevalence of depressive disorders among adults 18 and over in the 

U.S.: NIMH ECA prospective data. Population estimates based on U.S.Census estimated 

residential population age 18 and over on Unpublished table, july 1981.  

3. Gupta A, Bahadur I, Gupta K.R, Bhugra D. Indian J. Psychiatry, 2006; 48: 251. 

4. Let HS, Blumenthal JA, Babyak MA, et al. Depression as a risk factor for coronary artery 

disease: evidence, mechanisms, and treatment. Psychosom Med, 2004; 66: 305–15. 

[PubMed: 15184688} 

5. Frasure-Smith N, Lesperance F, Habra M, et al. Atrial Fibrillation and Congestive Heart 

Failure Investigators. Elevated depression symptoms predict long-term cardiovascular 

mortality in patients with atrial fibrillation and heart failure. Circulation, 2009; 120: 134–

40. [PubMed: 19564557] 

6. Lett H, Ali S, Whooley M. Depression and Cardiac Function in Patients with Stable 

Coronary Heart Disease: Findings from the Heart and Soul Study. Psychosom Med, 2008; 

70: 444-9. [PMCID: PMC2675877] [PubMed: 18434493] 

7. Schrӧr K. The pharmacology of cilostazol. Diabetes obes Metab, Mar 2002; 4(l2): S14-9. 

[PubMed: 12180353]. 

8. Kimura Y, Tani T, Kanbe T, Watanabe K. Effect of cilostazol on platelet aggregation and 

experimental thrombosis. Arzneimittelforschung, 1985; 35: 1144–9.[PubMed: 4074426] 

9. Dawson DL, Cutler BS, Meissner MH, Strandness DE. Jr Cilostazol has beneficial effects 

in treatment of intermittent claudication: Results from a multicenter, randomized, 

prospective, double-blind trial. Circulation, 1998; 98: 678–86. [PubMed: 9715861] 

10. Birk S, Kruuse C, Petersen KA, Jonassen O, Tfelt-Hansen P, Olessen J. The 

phosphodiesterase 3 inhibitor cilostazol dilates large cerebral arteries in humans without 

affecting regional cerebral blood flow. J Cereb Blood Flow Metab, Dec 2004; 24(12): 

1352-8. 



www.wjpr.net                                   Vol 4, Issue 2, 2015. 

 

840 

Rohit et al.                                                           World Journal of Pharmaceutical Research 

11. Nandhakumar J, Raja AK, Tyagi MG. Characterization of effects of phosphodiesterase 

(PDE) isozyme inhibitors in animal models of epilepsy. Life Sci Med Res, 2010; 1–9. 

12. Watanabe T, Zhang N, Liu M, Tanaka R, Mizuno Y, Urabe T. Cilostazol protects against 

brain white matter damage and cognitive impairment in a rat model of chronic cerebral 

hypoperfusion. Stroke, 2006; 37: 1539–45.[PubMed: 16645134] 

13. Zhao J, Harada N, Kurihara H, Nakagata N, Okajima K. Cilostazol improves cognitive 

function in mice by increasing the production of insulin-like growth factor-I in the 

hippocampus. Neuropharmacology, 2009; 58: 774–83.[PubMed: 20035772] 

14. Maxwell CR, Kanes SJ, Abel T, Siegel SJ. Phosphodiesterase inhibitors: A novel 

mechanism for receptor-independent antipsychotic medications. Neuroscience. 

2004;129:101–7.[PubMed: 15489033] 

15. Campbell E, Edwards T. Zaprinast consolidates long-term memory when administered to 

neonate chicks trained using a weakly reinforced single trial passive avoidance task. 

Behav Brain Res, 2006; 169: 181–5.[PubMed: 16472878] 

16. Hebb AL, Robertson HA. Role of phosphodiesterases in neurological and psychiatric 

disease. Curr Opin Pharmacol, 2007; 7: 86–92. [PubMed: 17113826] 

17. Sanmukhani J, Anovadiya A and Tripathi CB, evaluation of antidepressant like activity of 

curcumin and its combination with fluoxetine and imipramine: an acute and chronic 

study, Acta Poloniae Pharmaceutica ñ Drug Research, 2011; 68(5): 769-775. 

18. Kalra BS, Tayal V, Chawla S. Antidepressant like activity of tramadol in mice. Indian J 

Psychiatry, 2008; 50: 51–3.[PMCID: PMC2745857] [PubMed: 19771308]. 

19. Mika Fukasawa, Hirofumi Nishida, Toshiaki Sato, Masaru Miyazaki, Haruaki Nakaya. 

Cilostazol, a Phosphodiesterase Type 3 Inhibitor, Reduces Infarct Size via Activation of 

mitochondrial ca2+ activated k+ Channels in Rabbit Hearts. The American Society for 

Pharmacology and Experimental Therapeutics. JPET, July 2008; 326(1): 100-104. 

20. Dipesh S. Patel, Indermeet Singh Anand and Parloop A. Bhatt. Evaluation of 

Antidepressant and Anxiolytic Activity of Phosphodiesterase 3 Inhibitor- Cilostazol. 

Indian J Psychol Med, Apr-Jun 2012; 34(2): 124-128. 

21. Sherry A Ferguson 1 F, Javier Cisneros B, Joseph P, Hanig, Kimberly JB. Chronic Oral 

Treatment with 13‐cis‐Retinoic Acid (Isotretinoin) or all‐trans‐Retinoic Acid Does Not 

Alter Depression‐Like Behaviors in Rats. Toxicological Sciences, 2005; 87(2): 451–459. 

22. Porsolt RD, Bertin A, Jalfre M. Arch. Int. Pharmacodyn. Ther, 1977; 229: 327. 

23. Vogel GH. Drug discovery and evalution-pharmacological assays. 3rd ed. Germany. 

Spinger Publication, 2007; 788-93. 



www.wjpr.net                                   Vol 4, Issue 2, 2015. 

 

841 

Rohit et al.                                                           World Journal of Pharmaceutical Research 

24. Steru L, Chermat R, Thierry B, Simon P. The tail suspension test: a new method for 

screening antidepressants in mice. Psychopharmacology, 1985; 85: 367–70. [PubMed: 

3923523] 

25. Nomura S, Shimizu J, Kinjo M, Kametani,H, Nakazawa T.  A New behavioral test for 

antidepressant drugs. Eur.J .Pharmacol, 1982; 83: 171-175. 

26. Kastin AJ, Abel DA, Ehrensing RH, Coy DH, Graf MV.  Tyr-MIF-1 and MIF-1 are 

active in the water wheel test for antidepressant drugs. Pharmacol. Biochem. Behav, 

1984; 21: 767-771. 

27. Kulkarni SK, Bhutani MK, Bishnoi M: Psychopharmacology, 2008; 201: 435. 

28. Zhao J, Harada N, Kurihara H, Nakagata N, Okajima K. Cilostazol improves cognitive 

function in mice by increasing the production of insulin-like growth factor-I in the 

hippocampus. Neuropharmacology, 2009; 58: 774–83. [PubMed: 20035772] 

29. Bhatt PA, Patel DS, Anand IS, Shah UG, Patel SB. Antidepressant Activity of 

Phosphodiesterase 3 Inhibitor: Cilostazol. Int J Pharm Clin Res, 2011; 3: 52–4. 

30. Hamilton MS, Opler LA. Akathisia, suicidality, and fluoxetine. J Clin Psychiatry, 1992; 

53: 401-6. 

 

 

 

 

 


