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BDNF inhibition of LPS-induced microglial activation in Parkinson’s disease
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icroglial Activation (MA) and Dopaminergic (DA) neuron loss are features of aging brain in Parkinson’s disease (PD).

Although the etiology of PD remains unclear, age and inflammation are known PD risk factors. Because Reduced
Brain-Derived Neurotrophic Factor (BDNF) are associated with DA neuron loss in the Substantia Nigra (SN), age and LPS-
related BDNF/ TrkB signaling pathway for MA and DA neuron loss in PD have been characterized. Infusing recombinant
BDNF into the SN of mice at 6-month-old by osmotic mini-pump for 3 months, we found BDNF inhibited LPS-evoked area
of MA in SN, striatum, hippocampus. Exposure to LPS induced phosphorylation of p38, JNK and GSK3, which then increased
phosphorylation of NF-xB. Phosphorylated NF-kB translocated into nucleus and bound to CBP and other co-activators. The NF-
kB-CBP complex then induced transcription of inflammatory-related genes. Exogenous supplement with BDNF or endogenous
up-regulating the expression of BDNF by exercise inhibited MA. Potential suppressive mechanisms of BDNF on MA might
depend on three pathways: (1) BDNF induced Erk activation, which then phosphorylates CREB. Activated CREB inhibited
NF-xB activity through competition for limited amounts of CBP. Activated CREB was also known to induce transcription of
anti-inflammatory genes. Furthermore, activated CREB might also induce a positive feed forward production of BDNE, (2)
BDNF actives Akt, which inhibited the activation of GSK3, resulting in a decrease of NF-kB activation and an increase of CREB
activation and (3) BDNF up-regulated MKP-1, which then reduced the LPS-induced phosphorylation of p38 and JNK.
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