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Neuron-glia crosstalk under pathological condition of
Alzheimer’s disease
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Alzheimer’s disease (AD) is the most devastating neurodegenerative disease in modern society
because of the insurmountable difficulties in early diagnosis and lack of therapeutic treatments.
Pathological hallmarks of AD are extracellularly deposited amyloid plaques and intracellular
neurofibrillary tangles in the brain. Even though amyloid beta (AB) has been regarded as one of the
main causative substances and intensive research has been focused on AP in AD, there are still
difficulties to explain the complexities of AD pathogenesis. Activated microglia and reactive astrocytes
are commonly found in and around the senile plaques. Astrocytes respond to neuronal activity through
the release of gliotransmitters such as glutamate, ATP and other proteins. How gliotransmitters regulate
neuronal activity, however, is not well defined and even controversial. Also, astrocytes secrete several
proteins to the synapse, which modulate synaptic function directly or indirectly to the neurons. In the
present study, we examined the effect of ATP, thrombospondin-1 (TSP-1) and insulin degrading
enzyme (IDE), those are secreted from astrocytes by AB. We found that exogenous ATP protects
against AB42-mediated reduction in synaptic molecules, such as NMDA receptor 2A, PSD-9ATP5 and
synaptophysin, through purinergic receptor P2X in primary hippocampal neurons. As
astrocyte-secreted proteins, thrombospondin-1 (TSP-1) and IDE were examined in vitro, in AD animal
model and human AD samples. The release of TSP-1 from astrocytes was decreased by AB42 in vitro,
and the reduced level of TSP-1 was observed in brains of AD animal models. In addition, IDE levels
were reduced in the cerebrospinal fluid (CSF) of patients with AD and in AD model mice. We found
IDE is secreted from astrocytes through an autophagy-based unconventional secretory pathway in AD
conditions. Taken together, neuron-released AP stimulates astrocytes and astrocyte-releasing factors
including ATP, TSP-1 and IDE can affect neuronal functions in AD condition. These neuron-glia
crosstalk and their releasing mechanisms will be discussed more in the seminar.

B e B OBF

k2 741 0H8H  (OK)
17:30~18:30

% oS (1K)
i & JeimERF R (GEEER) O HALER SRS
W Stim E R P e (B RER) O 5% im E= B L 4 e (BRER#R)

(1 5 s 7 EER 2 S i 978 G 1| 60 22 3 O 5c dm U R EE AR R A o i




	Prof. Inhee Mook-Jung

