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Abstract 

All current treatments of Parkinson’s disease (PD) focus on enhancing the dopaminergic 

effects and providing symptomatic relief; however, they can neither delay the ongoing 

neurodegenerative process nor halt the disease progression. Filgrastim, a recombinant 

methionyl granulocyte colony-stimulating factor, displayed neuroprotective effects in 

many neurodegenerative and neurological diseases. This study aimed to assess the 

potential neuroprotective effects of filgrastim in rotenone-induced PD in rats; 

additionally, the potential underlying mechanisms of filgrastim actions were investigated. 

Rotenone (2 mg/kg/day, 28 days, s.c.) was used to induce PD in adult male Wistar rats. 

Filgrastim (20 or 40 µg/kg/day, s.c.) treatment was started one day before rotenone 

administration, continued concomitantly 6 h before rotenone administration, and 

extended for additional 7 days after the last rotenone dose. The effects of filgrastim on 

spontaneous locomotion, catalepsy, body weight, histology, and striatal dopamine (DA) 

content, as well as tyrosine hydroxylase (TH) and α-synuclein immunoreactivity were 

evaluated. Then, the effective filgrastim dose (40 µg/kg/day) was further tested for its 

potential anti-inflammatory, antiapoptotic, and neurotrophic actions. Filgrastim (40 

µg/kg) prevented rotenone-induced behavioral deficits, weight reduction, striatal DA 

depletion, and histological damage. Besides, it significantly increased TH-positive 

neurons and reduced α-synuclein immunoreactivity in the midbrains and striata of 

rotenone-treated rats. These favorable effects were associated with the reduction of 

rotenone-induced neuroinflammation (a decrease in tumor necrosis factor-α and 

interleukin-1β levels and ionized calcium-binding adapter molecule-1 immunoreactivity) 

and inhibition of apoptosis (reduction of caspase-3 activity and Bax/Bcl-2 ratio). 

Moreover, filgrastim prevented rotenone-induced decline in brain-derived neurotrophic 

factor and ATP levels. Collectively, these results suggest that filgrastim might be a good 

candidate for management of PD in rats owing to its anti-inflammatory, antiapoptotic, 

and neurotrophic effects. 

Keywords: Parkinson’s disease, Filgrastim, Rotenone, Neuroinflammation, Apoptosis, 

BDNF 

 


