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Treating Alzheimer’s disease How selective the targets need to be?

Decades of efforts have been devoted to investigate the pathological mechanisms underlying Alzheimer’s disease (AD),
in search of more effective therapeutic drugs and treatment. In this talk, by reviewing two of our recent works on drug
targets in AD mouse models, I will discuss the bigger question of how selective AD targets is desirable. First, I will discuss
whether GluN2B-containing NMDA receptors (GluN2B-NMDARs) are a good target, since no systematic study has been
performed to evaluate this target in vivo. Acute injection of GluN2B-NMDAR antagonist did not improve the memory deficits
in AD transgenic mice but rather impaired memory function in wt mice. Neither short-term (17 days) nor long-term (4
month) administration of these antagonists improved memory functions in AD mice. The above treatment did not rescue the
reduction in spine density in AD mice, either given prior to or after the appearance of plaque in the brain. Second, I will discuss
the effects of traditional Chinese medicine, xueshuantong (XST) which elevate cerebral blood flow, on AD mice. After systemic
injection of XST for 30 days, AD mice showed better performance on rotarod and Morris water maze, suggesting improved
motor and spatial learning and memory functions. Reduced density of amyloid plaques were seen in XST-treated AD mice
in fixed brain sections, and two-photon time lapse imaging of the same plaques over 15 days revealed size reduction in pre-
existing plaques. In addition, synapse density in the immediate vicinity of plaques was higher in XST-treated mice, suggesting
enhanced synaptic function. Imaging of cerebral blood flow in the same microvessels demonstrated enhanced blood flow
in XST-treated AD mice. Third, I will discuss implications from the above studies, that we need to target early pathological
processes, consider targets outside the brain and select carefully the models used to evaluate the efficacy.
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