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Abstract

EFREMECIDMEBERTE. £EFSHEBZR) HEhIER( IV T TORERREZEE
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EETDIVENHD. H<HSMBENBEZHEEIDIREL L THES M -HSEREEVMRI
ZAVT199 2FIC/MISEMANELEMZEBOMBEICERB L., BRICHZEHLTLS
EEEARIT D EICRI LR EIRMEEEE S E (MR ; functional MRI ) E&ffIFSshTHtD
FTE<AVShBRSBTFERER 2L, COT7O—FICBY, IXLF—EEBLKTHEZ
BHREEZECEDIMRANNRECEBALTEFRMEAX DT I2FBEMORRICEY EA
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IFHEN2FBICHERIAFER, SIFEICRILCEDHPORZERRABLOLOICHRLI
FBDFERCREOERSZZAVT, EXAEIBThERECHRAN/ NREZETFEREICTEHER
ARERRHEZRIL -, EFEMEC THEETRLABERL €004 ROBELHERKOF
EBHEZILENEEZRVEL, BRICIXILF—ZHELEHIZ2BEMRESCEBEBEE
BENICEBTELEEATVS, RFEURICCOBIFEREEENICOML THXHEICHE
HRIZWEEZTVS,

The classical purpose of electron microscope analysis is to carry out for observing the morphology
at the time when the tissue was fixed just after removed from the living animal. It is true that the
functional analysis by the electron microscope was not addressed sufficiently. Neural circuits in
central nervous system are composed from mixture of activated and inactivated neurons, but it was
not achieved by visualizing activated important neuronal circuits by electron microscopy. Since
neurons with higher activity require a lot of energy, it is necessary to produce larger amount of
energy corresponding to that energy consumption. Previously Ogawa and colleagues reported that
the correlation between blood flow change and nerve activity using the magnetic resonance
imaging (MRI), which was originally developed for the structural observation. As a result, the
functional magnetic resonance imaging (fMRI) has been widely used in the world for visualization
of the active neural circuit. Following this approach, we recently work on the development of new
techniques for electron microscopy imaging focusing on the intracellular organelles involved in
energy production and neuronal signal transmission.

In this fiscal year for this project, the second year of the three-year plan, we used electron
microscopy to identify specific organelles that was fluorescent labeling method established in the
previous fiscal year to visualize active neural circuits. We found the relationship between the
localization of silver enhanced gold colloid observed by electron microscopy and the morphological
change of neural circuits, and we were able to specifically label the circuit structure including nerve
cells that actively consuming energy. | would like to quantitatively analyze the results of the
imaging data in the next fiscal year.
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Visualizing the active neural circuit with electron microscopy
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1=,

SEFHEIN2EB ICH-AAREEIL, fTEEICHEILL-EZHPOMBREBAIRIEO-OICHAICKIEFEIEREDZR A EER

WT. BARH SN - REOHMRBN/NEEEEFRBEICTRERAIRLEHERE L, EFEMRICTRETRGRIERL-E
IO/RDBELHEEBOMENLGEILLOEEZRNEL ERICIRLF—ZHELED T 2HEHRZ SO RBEEERE

BICRBE TEEEA TS REFEURICCOBIMEREEENICHO ML TGRIXMEITEAH-L\EEZ TS,
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The classical purpose of electron microscope analysis is to carry out for observing the morphology at the time when the tissue was
fixed just after removed from the living animal. It is true that the functional analysis by the electron microscope was not addressed
sufficiently. Neural circuits in central nervous system are composed from mixture of activated and inactivated neurons, but it was not
achieved by visualizing activated important neuronal circuits by electron microscopy. Since neurons with higher activity require a lot
of energy, it is necessary to produce larger amount of energy corresponding to that energy consumption. Previously Ogawa and
colleagues reported that the correlation between blood flow change and nerve activity using the magnetic resonance imaging (MRI),
which was originally developed for the structural observation. As a result, the functional magnetic resonance imaging (fMRI) has been
widely used in the world for visualization of the active neural circuit. Following this approach, we recently work on the development of
new techniques for electron microscopy imaging focusing on the intracellular organelles involved in energy production and neuronal
signhal transmission.

In this fiscal year for this project, the second year of the three—year plan, we used electron microscopy to identify specific organelles
that was fluorescent labeling method established in the previous fiscal year to visualize active neural circuits. We found the
relationship between the localization of silver enhanced gold colloid observed by electron microscopy and the morphological change of
neural circuits, and we were able to specifically label the circuit structure including nerve cells that actively consuming energy. |
would like to quantitatively analyze the results of the imaging data in the next fiscal year.
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Large area correlative light and
electron microscopy imaging with
multi-beam  scanning  electron
microscopy for visualizing specific
neural circuit
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multi-beam  scanning  electron
microscopy for visualizing neural
circuit
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