EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

BEFBEMBECI > THPRERERO "HEEH, 24 X—22T93

Sub Title

Visualizing the active neural circuit with electron microscopy

Author

ZH, Er(Shibata, Shinsuke)

Publisher

BR&EZAF

Publication year

2019

Jtitle

FERELESHRRAREERESE (2018.)

JaLC DOI

Abstract

CNETOBETFEBEICLDHENGE, £4HSHEBZRYEHLEEENERIATORESHEZR
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2FEICMROE M EHBEBOMBEICERL., FRICHBEFDL TVIREZMROZELZEY
NMIARL T2 &R LRI LB HEEBE &% ( fMRI ; functional MRI ) E Bt sh T
TLES—BHUICAVSNE LS LB 21z, COREEENL, IXNF—EEBSLTHEERE
ECED2MRANREOEREZLITL TCEFEMBICTAX =20 T T2 HEMOREZICEY)
WAL,

SHEER, EFREMRICTHETRELS, FENICEHERCR<EDY OH2HRA/NEEDE
BOPEMACREBIEBEL, FBFOFEERATRILOLOIC, HHICKLDFECREOFEZRS
OREMICEYWBAL, BZEBICSUTEMNTZ2EANORKREE, FHCHEEERTIH
RFEOAITREZTV, LBEFTZTV., LBENRFSHBEERERELETOE A EMNIC
BRIEN WKL, SRIE., EFEMECTHEETRSFEENTZLE DMHEBEZ#EFEL., ERIC
IXIF—ZHBELEZH I 2B EMREZECERBEZRENICIRILT D HFEEEEN ICHN
LEEWEEZ TV,

The 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 animal. It is true that the functional
analysis by the electron microscope was not addressed sufficiently. Brain is composed from
mixture of activated and inactivated neurons, but activated important neuronal circuits are formed
between activated neurons. Since neurons with higher nerve activity require a lot of energy, it is
necessary to produce larger amount of energy corresponding to that energy consumption. Ogawa
and colleagues reported in 1992 that the correlation between blood flow change and nerve activity
using the magnetic resonance imaging (MRI), which was previously used only for the structural
observation. As a result, the functional magnetic resonance imaging (fMRI) has been widely and
commonly used in the world for visualization of the functional neural circuit. Adopting these
concepts, we recently tried to develop a new technology imaging the number and condition of
intracellular organelles those are deeply involved in energy production in the brain by electron
microscope. In this fiscal year for this project, we tried to establish a labeling procedure in the state
of neuron by using fluorescence staining and also by using electron microscope. We focused on
the number and activation state of intracellular organelles those were closely related each other,
observed with a fluorescence microscopy and also with an electron microscopy. It was possible to
obtain a certain correlation between the antibody staining result and new labeling procedure to
visualize the state of neural circuit. We would like to confirm the relationship between the
morphological changes that can be observed with an electron microscope and the specifically
labeled structure by fluorescence microscope to identify the active neural circuit in near future.
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Visualizing the active neural circuit with electron microscopy

1. HIREBRFROBE

CNETOBFEMBEICELIBME. EEMHEBZRVEHLEESN-FRTOREHREZEMELTITON TE =, LA LKA
HGRIEICTA—HWALEBFEMKRICESBTETRITITHON TV EEIERALN, RAICEESEOS VO HEMREE. FEED
EOZMBRARE S 54, EEGHIERERLERCHEMRRLNERSN THERBIMESA TN, #iREESAER M
BEIRNF—EZEBITHET S0, TRICREIIRILF—EHIBATELSTIDELH D, A O THEDAHEHREIHEET
HO-HRHEBEE MRIZEST, /MISIX1992F MR D R L EAFEBOMBICER L., FRICHZFTHL TV HEZ MR
DEALZEDMIARIE T BT LI LR IS HEEEE 1855 (FMRI; functional MRI) £ & {15 THOF TEL—RMIZALSH
BRIz, CORBEENL. IRLF—EEBIUVHRFEREEZEICEHIMEA/NGEDBERZLITLTEFRMRICTIA
=DV HHEMORAFKICRYEAT,

SEER, EFEMRICTHRETRL. BEMICLHEERSREDYDOHLMIBR/NGE OEHRLEEICKEITEEL, FFH
DHFEEFRATRIE DO, BAIZEDFELIKEOZRH A ZDHEILICRYBAL, #EEBIIISCTEMNT 5B ~DINAKREE
EEREMBRERE T OFRTAOLITREEZTL. LEBTETL. LR BIFCAEBRERAEFT TOLESAEMMICESS
ENHET. SRIT. EFRMBICTRERARGHENGERILEDOBEEZEZEL. FRICIRVT—ZHELED T SmEMRES
CRBBEERENICINLT A EEEENICHETLEVEEZI TS,

2. MRERRAEEOBE R

The 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 animal. It is true that the functional analysis by the electron microscope was not addressed sufficiently. Brain
is composed from mixture of activated and inactivated neurons, but activated important neuronal circuits are formed between
activated neurons. Since neurons with higher nerve activity require a lot of energy, it is necessary to produce larger amount of energy
corresponding to that energy consumption. Ogawa and colleagues reported in 1992 that the correlation between blood flow change
and nerve activity using the magnetic resonance imaging (MRI), which was previously used only for the structural observation. As a
result, the functional magnetic resonance imaging (fMRI) has been widely and commonly used in the world for visualization of the
functional neural circuit. Adopting these concepts, we recently tried to develop a new technology imaging the number and condition of
intracellular organelles those are deeply involved in energy production in the brain by electron microscope. In this fiscal year for this
project, we tried to establish a labeling procedure in the state of neuron by using fluorescence staining and also by using electron
microscope. We focused on the number and activation state of intracellular organelles those were closely related each other,
observed with a fluorescence microscopy and also with an electron microscopy. It was possible to obtain a certain correlation
between the antibody staining result and new labeling procedure to visualize the state of neural circuit. We would like to confirm the
relationship between the morphological changes that can be observed with an electron microscope and the specifically labeled
structure by fluorescence microscope to identify the active neural circuit in near future.
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