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Until the end of the 20th century
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Neuron centric concept

Rudolf Virchow (1821-1902)
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Major components in the brain
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Nerven kitte (Nerve cement) CELLULARPATHOLOGIE
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Neuroglue — ##EH mEtAVE

Neuroglia Glia

Glial cell (BB#ip2) B (=hH7D)
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Otto Deiters:
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Camillo Golgi (1843-1926)

(1834 — 1863)
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Satiago Ramon y Cajal
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Rio-Hortega (1882-1945)
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Pio Del Rio Hortega (1882-1945)
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Saniago Ramon y Cajal
(1852-1934)
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Major glial cells visualized by different methods

Microglia (GFP)
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Oligodendrocyte (LY)
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Kuffler, Nicholls,Orkand
J.Neurophysiology 29:768-787(1966) 3212

Resting membrane potential (about -90 mV)
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Neurochemistry (#{21t%)

FARAY AL (FARBTYT)
Astrocyte (Astroglia )

GFAP (Glial fibrillary acidic protein)  3—aw/$5y7&#(@—asy7)oaod
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Classic features of astrocyte

Maintenance of brain structure
Blood brain barrier
Energy metabolism blood
Homeostasis
Disposition of neurotransmitters
Repairing of brain damage
P g ,g . Glucose
Ciluirtrnile
Glutamate
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vessel

Sis
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Cytoklnes

Neuron : Glia
Human 1 :10

Neuron
Nematode 1 : 1 euron

Glutamate transport and metabolism

GLAST: EAAT1
GLT1: EAAT2

Astrocyte: Astroglia " Neuron




Glucose traffics and metabolism in the brain

lactic

pyruvate

lucose
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lactic acid

pyruvate

i Neuron
Astrocyte

GLUT: Glucose transporter
MCT : Monocarboxylate transporter
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Nedergaad, M. et al. (2003)

A Human

Nedergaard et al. (2006)
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New profile of astrocyte was revealed
by Ca?* imaging
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Baudry and Lynch (1980)
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Aequorin (T# #E5E4E)
* Photon counting
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* Photodiode Array
* AF/Fo ~ 1%
AV LA A—=D2 YT
* Quin2, Fura2, Fluo3
(Prof. R. A. Tsein)
* acetoxymetyl ester
* BEEETAHAS
GFP
Confocal Microscopy
GFP/FRET
Multiphoton Microscopy
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Brit.J.Pharmacol. 89: 191-198 (1986)

Glutamate-induced increase in intracellular Ca**
concentration in isolated hippocampal neurones
Yoshihisa Kudo & Akihiko Ogura
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Hippocampal slice loaded with fura-2

Before stimulation

50 Hz 2 sec
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| 20 sec later
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Calcium concentration dynamics during LTP

Fura-2 free acid injected hippocampal neuron
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Fura-2 Fluorometry
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+-ACPD 30 pM (2 min)

Europ. J. Neurosci. 3: 1146 -1454 (1991)
J. Pharmacol. Sci. 92:245-251 (2003)
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Type 1 Astrocytes cultured in ADM (with bFGF & EGF)

Glutamate Thimerosal

QOscillatory calcium increase in astrocytes
(Calcium waves)
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Effect of t—~ACPD (100 uM) on hippocampal slice

Glutamate spillover

Astrocyte Synapse
1) Is there enough spillover of glutamate during
synaptic transmission?
2) Is there reproducible Ca?* increase in astrocytic during
tetanic stimulation?

Glutamate transport and metabolism

GLAST: EAAT1
GLT1: EAAT2

Astrocyte : Neuron
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Glutamate transporter

Glutamate?
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Transporter potential detected
by voltage sensitive dye (BRIRZHEER)

RH155  stin?

Kojima et al. J. Neurosci. (1999)

Ca?* increase

in an astrocyte

during tetanic
stimulation

fluo-4 free acid
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% Gluatamate transport potential
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postsynaptic neuron
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Glutamate spillover

synapse
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Neuronal cells
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Tripartite synapse
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Takano et al. Nature Neurosci.9:159-161 (2006)
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http://www.nature.com/neuro/journal/v9/n2/fig_tab/nn1623_F2.html
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Xie L., et al. Science (2013)

B The glymphatic pathway

@  interstitial soiutes
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