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Abstract

The interrelationship between osteoporosis and depression has been

demonstrated in several but contradictory studies. The present study aimed to

investigate the potential effect of antidepressants Imipramine& Fluoxetine on

ovariectomized-induced osteoporosis in rats, thus re-positioning their therapeutic

indications as anti-osteoporotic drugs. Two weeks following bilateral

ovariectomy, rats were treated with Estradiol, Imipramine and Fluoxetine for two

weeks. At the end of 6 weeks, depression studies were conducted i.e. open field

and forced swimming tests. Bone turnover biomarkers (serum calcium (Ca),

serum alkaline phosphatase (ALP), serum osteocalcin, femur osteoprotegrin

(OPG) and femur receptor activator of nuclear factor κB ligand (RANKL) were

determined. Histopathological examination and Electron Microscope

examination of trabecular femoral bone were performed and the trabecular

morphological parameters were determined by computed tomography CT.

Regarding bone histopathology, imipramine exerted a partial restoration of bone

structure while estradiol and fluoxetine completely restored bone mass compared

to the corresponding osteoporosis group. Besides, Electron Microscope

examination revealed that imipramine demonstrated a partial restoration of bone

structure while estradiol and fluoxetine completely restored bone mass compared

to the corresponding osteoporosis group. In bone morphometric parameters,

treatments significantly improved trabecular density by about 70%, 66% and
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63% respectively. Trabecular thickness was significantly elevated by about 41%,

42% and 43% respectively compared to the osteoporosis group. Treatment with

Estradiol, Imipramine and Fluoxetine decreased the values of serum ALP by

about 70%, 58% and 59% respectively. They also reduced serum Osteocalcin by

about 69%, 69% and 68% respectively. Furthermore, they reduced RANKL

value by about 59%, 66% and 65% respectively. In contrast, they significantly

elevated the values of OPG by about 581%, 586% and 629% respectively and

increased OPG/RANKL ratio by about 583%, 1042% and 837% respectively

compared to the corresponding osteoporosis groups. These treatments also

reduced depressive features caused by ovariectomy in open field test and forced

swimming test. Swimming score in forced swimming test and Ambulation

frequency in open field test were found to be strongly correlated with ALP,

osteocalcin, OPG, RANKL, trabecular density and trabecular thickness. In

conclusion, Imipramine and Fluoxetine have shown potential osteoprotective

effects on ovariectomized-induced osteoporosis in rats, which mediate re-

positioning their therapeutic indications as anti-osteoporotic drugs.
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