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Abstract

EFEMEZAVCHMEBERTE, £ SHEBERYVEHLEELERM4 I T TORREERE
ZEAMELTITDODNTE L, TOLHOBENERINSOEFEMEICL DML, FEEHN
BEXKHASOEHICLIDEDODLAFERT., toCTORRBEEDHEOHBEIEERTEAT
WL, IRBZERCEEHHOSVHEMARES. FHL TVAVHREHAREVWVThEFELT
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CHETEELTVEDL O 1,
BEFTHNERSCHBEMREAREOIRILF—ZHETR S, ThICRESIRILF—ZHk
NTELETIVEN DD, d<HSNBENBEZHEEITIEEL L THRE MW EHSHABRE
MRIZAWT 199 2FIC/MIsEOnROBLEBFTEBHOMEBICERAL., FRICHEZEHLT
WAREZ AR TS C & IR L MBEN R ISHERE B ( fMRI ; functional MRI ) & &1 (T
SNTHOFTEKAVSNDESBNFEEB >, COTF7O—FESEICLT, IXRILF
—ELERIBICHREREECEDLIMRNNFEICEELTEFTEMRAX -T2
B ORFKICEY)BATRKIEZ,
BFFENHERFENAFR, AIFEFETICRUL EHCREOHERB RO LHOBE
DEE ) BREENVARAGAL TERY A ZERL. TOHEOEHCREZERFEDL
HEEAEFEBEICTIRICLERNL I, BRERLAEOOC4ROBEEI NIV RUT®
SFTAPRBEOHREROFENEELEDHEZEFREBEEGREREICHEML, FRICT
XNF—ZHELTEDH I HREMAREOH2BEOHBERZRASNEEEZATVS, SEH
NEHELRRL TV,
The microstructure analysis using an electron microscope is performed mainly for the purpose of
morphological observation at the timing when the tissue is fixed after removal from the living body.
It is true that the functional analysis by the electron microscope was not fully addressed
quantitatively. There are both highly active and inactive neurons in the central nervous system, but
there are no clear procedure for identifying the active neural circuit network by an electron
microscope. Neurons with active nerve activity consume a large amount of energy, so it is
necessary to produce the corresponding amount of energy inside the cell.
Ogawa and colleagues, focused on the correlation between changes in blood flow and they
visualized the areas of active neural activity by using the magnetic resonance imaging (MRI),
which was developed as a device for observing structures such as the brain from several decades
ago. It was designated as functional magnetic resonance imaging (fMRI) and became an major
procedure to be widely used in the world. With reference to this approach, we have been working
on the development of new technology for electron microscopic imaging focusing on organelles
involved in energy production capacity and neural signal transduction.
In this year for this project, the final fiscal year of the three-year plan, we collected hundreds of
serial sections from the block by applying the nerve "activity" labeling method in the mouse brain
for visualizing the active neural circuit established in the previous year. The active state of neurons
was visualized and quantified with the world fastest electron microscope for wide area observation.
The relationship between the localization of silver-enhanced colloidal gold and morphological
changes in neural circuits such as mitochondria and synaptic vesicles were analyzed based on
electron microscopic images. We are going to write and to publish these results in near future.
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Visualizing the active neural circuit with electron microscopy

1. HIREBRFROBE

EFEMBERAN-MABERTIL. EAIHBERYHLEELS/3IV ) TOREBERETBNELTITONTER, TD
OB R AN DEFIEMBICKIENE. BEEMNLEEHIODEHICEDIILOLNMEEET . TRICFDOHELZEMEL
DHEBIEEERTINTUVEL, FRERRICIEFSEOSVLHRMEES. FBLTOVELERERELTABIFEEL TSN, C
NEIZE>THEAIN TV SR EERR YT —OEFEFBEMEREICTHENT A EIINETHEELTL AL T,

*EP‘F‘,EEJJh\,ﬁﬁémﬁéﬁﬂﬂlixgwl*w# @H%a‘ét&) FNIZRASIRIILE—Z2HIBRNTEETIVENHD, <

S DB ETRRT IEBLLTHFBEIN-HIEBRERE MRIZAWVTI992F(/MIISIZMFE DT LR ESOE/EICHE

El,\ ERICHEHEEFHLTCLAMEEERRIE T HIEIC ﬁk%b#ﬁﬁ&ﬂ’)ﬁﬁ’iﬂ%% ETEI{8 % (FMRI: functional MRI) &4 1 (5 TH D
FTECRAVLNAESIBINFELL -, COTTAO—FESEICLT, IRILF—EE RIS LU BRIEREEIZEAH MR/
BEICEBLTEFEMBA AU THHBEMORXICRYBATE,

SEHENRREEDAREL, FIEEETICHEILEESRCIREOBBRIBAIEIE D=0 D MHRNEE EMEE I XNAIGA
LCEBRYI A EERL. ZOEBOEEHEREFHRZEOLEHRAEFEMBICTIRIELEZ/LL -, BEREL-220(F
DBEEIFAVRYT R FTRINELGE DR EIBE O ENLTEILEOEELETFHEMBEESFREICHETL. FRICIRIILE—%
HELTER T 2MEMABEOHIIEEDHREMEIRAON-EEZTNS, SERIEHRELERLTI,

2. MRERRAEEOBE R

The microstructure analysis using an electron microscope is performed mainly for the purpose of morphological observation at the
timing when the tissue is fixed after removal from the living body. It is true that the functional analysis by the electron microscope
was not fully addressed quantitatively. There are both highly active and inactive neurons in the central nervous system, but there are
no clear procedure for identifying the active neural circuit network by an electron microscope. Neurons with active nerve activity
consume a large amount of energy, so it is necessary to produce the corresponding amount of energy inside the cell.

Ogawa and colleagues, focused on the correlation between changes in blood flow and they visualized the areas of active neural
activity by using the magnetic resonance imaging (MRI), which was developed as a device for observing structures such as the brain
from several decades ago. It was designated as functional magnetic resonance imaging (fMRI) and became an major procedure to be
widely used in the world. With reference to this approach, we have been working on the development of new technology for electron
microscopic imaging focusing on organelles involved in energy production capacity and neural signal transduction.

In this year for this project, the final fiscal year of the three—year plan, we collected hundreds of serial sections from the block by
applying the nerve “activity” labeling method in the mouse brain for visualizing the active neural circuit established in the previous
year. The active state of neurons was visualized and quantified with the world fastest electron microscope for wide area observation.
The relationship between the localization of silver—enhanced colloidal gold and morphological changes in neural circuits such as
mitochondria and synaptic vesicles were analyzed based on electron microscopic images. We are going to write and to publish these
results in near future.
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