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Autofluoroscope (Gamma Camera)
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Patient rotates in front of Autofluoroscope
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First Human Radioisotope Tomogram

Case 77-2256 Cerebral Tumor

'~ XCT (Enhanced)



HEADTOME for Clinical Application
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FobO(Positron)=[BEF
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HEBRE ~ 10° (MRI~10°%)

13



HEADTOME 11l PETEHEE

FDG IMAGES ( 5 mm Step from OM + 15 mm by HR Mode after 8 mCi FDG Injection )

(Kanno et al, JCAT 9: 9371-9, 1985) 14




EikMCurve & il ECurve

Ca : #JiRllICurve
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dci/ dt = Kl1ca - kzci
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Counts Function

Raw Image Nomogram CBF

counts

mil/100mli/min
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Kanno and Lassen JCAT:3, 71-76, 1979 17
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Time Course after Stroke

CBF

Aei 75 =

OEF
EBEERE

CMRO,
HEEFEE

misery Y maitched
perfusion perfusion perfusion

Akita Research Institute of Brain & Blood Vessels 20
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Misery perfusion and Luxury perfusion
W= #E A BRAE

supply consumpftion

— L
IEs OEF— == — IEE &R
conftrol T normal
acufte aay misery
B — - ERER
ol OEF— == — FRAER

chronic Y matched
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150 gas steady-state method
o bl

Left ICA Occlusion
1983
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CBF & Metabolism aft rest

Akita Research Institute of Braln & Blood Vessels
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Local CBF during activation

Akita Research Institute of Brain & Blood Vessels 26
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Theory : Neurovascular Coupling
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CBF, CMRO2, CMRGIc, AVO2

Fox et al, 1984; Raichle ME, in Neuroenergetics:HFSF, 2001 ,g
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Driving Source of Neurovascular Coupling

1. BBFERZ (0, Iack)
2. tHEHY (metabolites)

3 . ﬁ#}ﬁg (heat production)
4., X7 1 I — R (mediators)
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MEMEN 7Y > 7BER

Driving Source of Neurovascular Coupling

AR F R E (O Tack)
2 - /fi?fE % (metabolites)

3 - %}ﬁq}ﬁg (heat production)
4. X7 1 I —R (mediators)
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CBF

Activation CBF vs Baseline CBF

Baseline CBF Baseline CBF

-
Baseline CBF

—— Baseline CBF - - - - Activation CBF
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Baseline CBF vs Activation CBF

Baseline Activation Subtraction

O closed N=1
O flicker

hypo norm hyper
Eye Closed (C) 8Hz Flicker (F) F-C
(Shimosegawa, et al. JCBFM 15:111-114, 1995) 32



Activation CBF vs Baseline CBF

CBF
\
\
\
\
\
\
\
\

Baseline CBF Baseline CBF \_ Baseline CBF _/

—— Baseline CBF - - - - Activation CBF
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Driving Source of Neurovascular Coupling
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Feedback Hypothesis
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Feed Forward Hypothesis
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~v20&tM (SPECT, PET, MRI)
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The diagram of vascular network in cerebral tissue (Mchedlichvili, 1984) 39
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Large Library of Probes

PET probes available for human use at NIRS

1 Neuroreg_eﬁ_}_?r Y Transporter 2
a -
1C-SCH23390  uC-WAY 100635 Dgpamme 5-HT
1C-NNC 112 mAch C-PE2I 11C-DASB
D2 1C-NMPB MDR 1C-McN5652
1IC-Raclopride BZR X 11C-Verapamil

11C-FLB 457 11C-Ro 15-4513
PBR UC-Flumazenil

uc-paal106 ~ NMDA E
11/ _
\ 18F-FEtDAA1106 ¢TI0 Brai

eurotransmitter Enzyme
AcChE BuChE

H1C-MP4A 1'C-5R3B
HUC-MP4P C-MP3B

spamine Metabolis F i
C,**F-DOP \19F-FDG ‘13NH3 H,150 38K+

“ Protein Synthesis

11C-Methionine Cal‘lce Hypoxia
11C,18F-Tyrosine 61,62Cu-ATSM
" Receptor -

11C-Iressa
18F-estradiol

clel &

BE-FLT, 3mCl-

mC|{-C

F .
GLipo
11C-acetate

18F-Misonidazol
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EARSE — ALK
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4 [EERTERR (A12)
HETE = TEH

46



ABBEBR—/3 D12 B HHEEE

= ” — -3 - d®
(=7 Nt ‘

SRR F IO 7—%2J XY —

(Sawaguchi et al. 199

517
TEIEmtd S
(Weed et al. 19¢

EA RS g ) kD N m B [ g
(Lewis et al. 1994)




IRERRICEDIEARRAEDIRERDER

IRFEDIEMGEFRFICETBDIESEERIFRNEEIVEFTEICEND

2
=

=+
A

G RAED1 A

1.6

1.4

1.2

1.0

Oo
O
o
O
® 0800
o3e 8
o s O
~ ['1C]SCH23390
O
R JER &
(n=12) (n=12)

(Biol Psychiatry 2006) 48



O HEESR




-
=

=+
=]

5-HTh 7 RAFR—52—4

SOFEDtO=2 b7/ A KR—5—

[11C] (+) McN5652

1R

SFEnfH IE
f@®%&: Adjusted BP = BP + 0.0074 x (Age - 42.3)
5D%%5: Adjusted BP = BP + 0.0071 x (Age - 43.0)

(BP: binding potential)

(Biol Psychiatry, 2002) .,
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TSPO Imaging in Alzheimer’s Disease
[11C]DAA1106

Aged Normal Alzheimer’s Disease

Lateral temporal

7.
cortex o
6 o o ®
8o
° e
5. °
’ [
a] °f (Biol Psychiatry 2008)
3.
2
normal AD
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AB Immunization in Tg Mice

Activated microglia .
phagocytosis of amyloid

xR s

(I*'ciPiB)

TSPO
['8F]FE-DAA110

(J Neurosci 2007) =

PET enables in vivo monitoring of anti-amyloid treatment
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What is Brain?
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SSTHIETEEFR (1996—2000)
BERTICHE S ZRIESDEHNE EDEEBRFICEHT DA
Measurement and mechanism of the secondary signal during
neuronal activation

ERZEHEEEICOE)HS
cEEMBLTUE!

Tanaka (RIKEN) lijima (ETL) Kanno (Akita-Noken)
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WEGICH 17 S0

Brain Inflammation

[LCIPIB
(Amyloid)

Serofonin System

ICN5652  [1IC]DASB
Pnet—svngpse

i” Q

Drug Free Duloxetine
s 60mg
VRN
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What is Brain?

1. #EH @t Organ of Vessels

2. tHkEFIFEE .- Organ of Neuron
3. WEEHf +---+- Organ of Protein

Brain is never solved puzzie!

HEREZH TS

A blind man touches an elephant body.
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HARZMMEHZ C>2—(1970-2006)
WEHRFEHZ R, E. %60, EEH
FIZ #1758 F 5= [F](#81%) (1996-2006 )
xR, FHR
KEGFDF1TX AT %— (2006 -G 1E)
AR, RiTR. FEHE. TOM
EREEAZEImMBENA %~
IEZXFINTEE
EEZZAZETFE
BOEXE
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