Couplage metaboliqgue neurone-glie dans la synthese du glutathion
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TABLE I. Apparent Kinetic Constants of Glocose and Lactate Consumption in Primary Cultures of Cortical Nearons in the Absence
and Presence of the Corresponding Competitive Substrate

Frocess Incubation condition K., mhi)* Ve (nmol/mg hr)® KL (m®
Glucose consumption Clucose 01255 mM 22 *0.2 600 £ 65 na
Clucose consumption in the presence of hotate Clucose (1255 mM and 5 mM lactate 3o 201 074 = 54 A6
Lactate consmmypiion Lactate 1=15 mbd T8 *=0.1 44+ G 1
Lactate consumption in the presence of ghicose Lactate 1-15 mM and 1 mM glucose 8.5 0.1 451 £ 5 '

Ramirez et al, 2007

@ Neurons Q Astroglia (Means + SEM, n = 4)

Labeled Substrate: Labeled Substrate:
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Itoh, Yoshiaki et al. (2003)
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Effet du dichloroacétate sur I’oxydation du glucose
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Itoh, Yoshiaki et al. (2003) Proc. Natl. Acad. Sci. USA 100, 4879-4884
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Effet du dichloroacétate sur la consommation locale de glucose

— Saline Controls (n=9) I Dichloroacetate (50 mg/kg) (n=6)
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Capture préférentielle d’acétate dans les astrocytes
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Waniewski, R. A. et al. J. Neurosci. 1998;1815225-5233
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Astroglial Contribution to Brain Energy Metabolism in Humans
Revealed by '*C Nuclear Magnetic Resonance Spectroscopy:
Elucidation of the Dominant Pathway for Neurotransmitter
Glutamate Repletion and Measurement of Astrocytic

Oxidative Metabolism
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Enrichissement a partir de 13C-glucose (Lovatt et al , 2007)

Table 3. Percentage enrichment in cell extracts and medium from MACS punified

GLT1* astrocytes incubated with v-[U-"Clglucose

M+1 M+2 M+3

Medium

Lactate 3015 2703 611 £ 347
Cell extract

Glotamate g8 1.0 b il Y 6.5 £ 0.5

Aspartate 16+ 4 1105 NE

Malate NE 2508 13 £0.8

(trate NE NE 24+ 11

13
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FIGURE 3.1 Glycolysis (Embden—Meyerhof pathway ). Glucose phosphorylation is regulated by hexokinase, an enzyme
inhibited by glucose 6-phosphate. Glucose must be phosphorylated to glucose 6-phosphate to enter glycolysis or to be
stored as glveogen. Two other important steps in the regulation of glycolysis are catalvzed by phosphofructokinase and
pyruvate kinase. Their activity is controlled by the levels of high-energy phosphates as well as of citrate and acetyl-CoA.
Pyruvate, through lactate dehydrogenase, is in dynamic equilibrium with lactate. This reaction is essential to regenerate
NAD" residues necessary to sustain glycolysis downstream of glyceraldehyde 3-phosphate. PCr. phosphocreatine.

FROM MOLECULES TO NETWORKS John H. Byrne, James L. Roberts
© 2004 Elsevier Inc. All rights reserved.



Co-localization entre GAPDH et sous-unité alpaha 1 du réecepteur GABA A

D Alphai GAPDH meanged

Laschet et al. 2004
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FIGURE 3.1 Glycolysis (Embden—Meyerhof pathway). Glucose phosphorylation is regulated by hexokinase, an enzyme
inhibited by glucose 6-phosphate. Glucose must be phosphorylated to glucose 6-phosphate to enter glycolysis or to be
stored as glycogen. Two other important steps in the regulation of glycolysis are catalyzed by phosphofructokinase and
pyruvate kinase. Their activity is controlled by the levels of high-energy phosphates as well as of citrate and acetyl-CoA.
Pyruvate. through lactate dehydrogenase. is in dynamic equilibrium with lactate. This reaction is essential to regenerate
NAD" residues necessary to sustain glycolysis downstream of glyceraldehyde 3-phosphate. PCr, phosphocreatine.

FROM MOLECULES TO NETWORKS John H. Byrne, James L. Roberts
£ 2004 Elsevier Inc. All rights reserved.
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Vasoactive intestinal polypeptide induces glycogenolysis in mouse
cortical slices: A possible regulatory mechanism for the local
control of energy metabolism

(cerebral cortex/peptides/brain energy metabolism/ glycogen,/norepinephrine)
PIERRE |. MAGISTRETTI, JoHN H. MORRISON, WILLIAM ]. SHOEMAKER, VIVECA SAPIN, AND
Froyp E. BLooM
Arthur ¥. Davis Center for Behavioral Neurobiclogy, The Salk Institute, P.0. Box 85800, San Diego, California 02133

Contributed by Floyd E. Bloom, June 22, 1981

2

A final observation can be made: VIP and norepinephrine
display similar glvcogenolytic actions in peripheral tissues. This
action may indicate that certain substances with specific hor-
monal roles in several cell systems may exert similar homeostat-
ic functions at the cellular level within the central nervous sys-
tem, which are constrained by the spatiotemporal functional

precision inherent to neural transmission,
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Vue tangentielle des neurones a VIP dans
les couches
111 (A) et 1 (B)

Morrison et al, 1



Analyse de la distribution tangentielle des
corps cellulaires des neurones a VIP dans le 600
premier microns de l1’épaisseur corticale

Morrison et al, 1984



Distribution des neurones a VIP dans
cortex visuel primaire de rat
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Morrison et al, 1984
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Relation entre contenu en glycogene et
libération de lactate
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B. Digested Section
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Glycogen levels decrease ﬂomato-sensory cortex following vibrissae

stimulation in the rat (from Swanson et al., 1992).
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C. Subtraction (A-R)
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