
 

Original Article 
AN EXPERIMENTAL STUDY EVALUATING THE INFLUENCE OF BISPHOSPHONATES ON 

DEPRESSION PATTERNS IN SWISS ALBINO MICE AND WISTER RATS 
 

AMITHA N, S. S. TORGAL* 
Department of Pharmacology and Pharmacotherapeutics, J. N. Medical College, Belagavi 590010, Karnataka, India 

Email: ss.torgal.hm@gmail.com  

Received: 31 Mar 2017 Revised and Accepted: 30 Jun 2017 

ABSTRACT 

Objective: Bisphosphonates are used for treating osteoporosis. Few studies have reported their effect on alterations in comorbid behaviour such as depression. Therefore, present study was performed to investigate the effects of bisphosphonate drugs on depression in adult male Wister rats and Swiss albino mice. 
Methods: The study was conducted on adult male Wister rats and Swiss albino mice, 36 of each type, equally divided into six groups. One group was classified as control group and the rest were treated as test groups. Initial photoperiod of 12 h was provided for acclimatization, prior to the start of the experiment. Drug administration was not performed in control group. Forced swimming test and tail suspension test were performed to investigate the antidepressant activity. Locomotor activity was performed to evaluate the action of drugs on the nervous system. Effects of the test drugs were compared with a standard drug-amitriptyline. Results were statistically evaluated by one-way analysis of variance followed by Bonferroni’s multiple comparison test. P≤0.05 was considered significant. 
Results: In forced swimming test, duration of immobility was significantly reduced in the standard and test drugs when compared to control group; however, it was not significant in all the four test groups as compared to that of amitriptyline-administered group (p>0.05). In tail suspension test, significant decrease (p<0.01) in the duration of immobility was observed with administration of drugs when compared to control group. Results of test groups were not found to be significant as compared to amitriptyline-treated group (p>0.05). Mean values of amitriptyline-, alendronate-, risedronate-, ibandronate-and etidronate-treated groups failed to show significant difference (p>0.05) when compared to control group suggesting homogeneity among the groups. 
Conclusion: Bisphosphonates appeared to have an antidepressant activity. More extensive research is required to substantiate and elucidate the role of bisphosphonates in behavioural disorders such as depression. 
Keywords: Bisphosphonates, Depression, Amitriptyline © 2017 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/) DOI: http://dx.doi.org/10.22159/ijpps.2017v9i8.18829  
INTRODUCTION Depression, a mental disorder, is often associated with receding bone mineral density (BMD). It has been reported that antidepressants, particularly in the aged population, are a cause of low bone strength and fractures [1, 2]. In addition, the antidepressants that target the serotonin system have been found to be detrimental for bone health and cause osteoporosis [3]. A relationship between depression and osteoporosis has become more evident over the years, as decreased BMD has been observed in depressed women and men. Compared to older women, aged men appear to be more susceptible to the effects of depression on BMD [4]. It has also been observed that depressed men have lower bone mass than non-depressed men [5]. Studies on animals have also suggested that depression may predispose to osteoporosis. Recent long-term studies have also shown an association between menopausal status with higher risk of depression and osteoporosis [6]. The positive effects of bisphosphonates, including improvement in anxiety or depression [7], are an area of research in the recent years. A study conducted by Kastelan et al. revealed that ibandronate treatment lead to significant improvement in mobility and the condition of depression [8]. Alendronate, on the other hand, significantly decreased the duration of immobility and increased the motor activity and thus can be assumed to play a role in reducing the symptoms of depression [9]. The application of bisphosphonates, especially risedronate, ibandronate and etidronate in the treatment of depression along with osteoporosis is limited. In addition, only few studies are available with respect to evaluation of alendronate in the treatment 

of depression [10]. Therefore, the present study was undertaken to evaluate the effects of bisphosphonates, such as alendronate, risedronate, ibandronate and etidronate on depression in adult male Wister rats and Swiss albino mice  
MATERIALS AND METHODS 

Test animals Adult male Wistar rats weighing 175±25 g and adult male Swiss albino mice weighing 25±5 g, housed under standard laboratory conditions, were obtained from the central animal house of J. N. Medical College, Belagavi. They were acclimatized to a photoperiod of 12 h for 10 d prior to the day of experimentation. Animals were provided feed (standard chow pellet) and water ad libitum. On experimental days, they were sustained on water, as the test drugs had poor intestinal absorption, especially in the presence of food [11]. Wistar rats and Swiss albino mice (36 of each type) were used for experimental purpose. The study was approved by Indian Animal Ethics Committee (IAEC) as per the guidelines of Committee for the Purpose of Control and Supervision of Experiments on Animals (CPCSEA). 
Chemicals Antidepressant amitriptyline was procured from Merind Ltd. (Wockhardt Ltd.). The test antidepressants—alendronate and risedronate were obtained from Cipla Ltd., ibandronate and etidronate were procured from Sun Pharmaceuticals Ltd., and Vardhaman Health Specialities, Bangalore, respectively.  
Dosage The Wister rats and Swiss albino mice (36 each) were divided into six groups where one group was designated as control group and the 
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in the body, they have also been found to reduce hypercalcaemia and hyperparathyroidism, although at different doses [30]. Although, few reports suggest that bisphosphonates, such as alendronate or risedronate, have adverse effects on primary hyperparathyroidism patients such as increase in the level of parathyroid hormone [31]. Although bisphosphonates are among the first choice of drugs for the treatment of bone disorders such as osteoporosis, they have also been found to cause several adverse effects [32]. Most important long-term side effects of this class of drug are osteonecrosis of the jaw, atrial fibrillation, renal failure, nephrotic syndrome, femoral fractures and severe suppression of bone turnover. Other most commonly reported short-term side effects include severe musculoskeletal pain, hypocalcaemia, oesophageal cancer, electrolyte imbalance and ocular inflammation [33, 34]. Even though several studies have stated these effects, there are the reports arguing against any definite link between the side effects and bisphosphonates. Some of the conditions may be due to long-term accumulation of the drugs in the body or some predisposing condition, such as chronic kidney disease present in the patient administered with bisphosphonates [35]. In cases of drug accumulation, patients are often put on ‘drug holiday’ in which the bisphosphonate therapy is stopped for a period of time [36]. Trials conducted also indicate that the risk of fractures is low even in women when bisphosphonates were administered for more than 10 y [37]. 
CONCLUSION Bisphosphonates, such as alendronate, risedronate, ibandronate and etidronate have shown significant decrease in the duration of immobility as compared to the standard antidepressant drug—amitriptyline. However, further studies including the evaluation of their effect on biochemical profiles and stress levels are required to establish their role as antidepressant drugs. 
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