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WFEER 4 - Development of F-18 radiopharmaceutical for PET imaging of infections.

WFge & T8 - K4 : Biomedical Imaging Research Center, Miguel Ernesto Martinez Pozo

MR E

Background: Japan has been rated number one on the World Health Organization’s life expectancy list. As
life expectancy increases, orthopedic affections and associated surgical procedures, like osteomyelitis and
hip replacements, become more frequents. The diagnosis of infection and the ability to distinguish infection
from inflammation by PET keeps growing in recent years. A wide variety of radiotracers has been tested for
imaging of infection and inflammation, but still imaging tracers specific for bacteria are under development
considering they are likely to be of greater diagnostic value.

We had reported a method for N-fluoroacetyl-D-glucosamine (['*F]FAG) radiosynthesis. The obtained
['"®FJFAG was able to distinguish infection from inflammation. Besides, we had synthesized two new
precursors for radiosynthesis of ['"*F]JFAG and evaluated the efficiency of ['*F]fluoride incorporation into
them. Furthermore, the semi-automate radiosynthesis of ['*F]FAG was accomplished too. Nevertheless, an
accurate determination of final ['"*F]JFAG, as well as, confirmation of not interference by partially degraded
compounds is crucial. We develop a high-performance liquid chromatography (HPLC) method for quality
control of final ['"*F]FAG.

Methods: Non-radioactive FAG and other analogues were synthesized in our laboratory (Figure 1). The
reverse-phase HPLC separation was achieved on Wakopak ® Wakosil SNH2 (5 um, 250 mm x 4.6 mm i.d.)
column using a mobile phase of CH3CN/H,O = 80/20 (v/v), 1 mL/min, and UV detection at 210 nm.

OAc OAc OH
OAc o o] o) o
Acom - Acom/v S Acomv - Hom
—_— —_— E—
AcO AcO HO OH
Aeo NH Ohe NH Ohe NH Ohe NH
2

)
CocHR COCH,R CocH,R
R=F, Br R= OMs, OTs R=F, Br, OTs

Fig 1. Synthesis scheme. Reagents and conditions: (i) RCH,COOH, CH,Cl,, Py, DCC; (ii) AgR, CH;CN, reflux; (iii) CH;ONa, CH;OH.

Results: HPLC method was validated for specificity, linearity, accuracy, precision, limit of detection, and
limit of quantitation using FAG and acetylglucosamine (NAG) as standard. The new method exhibited better
sensitivity and detection than our previous reported HPLC method.

Conclusion: The HPLC method was successfully applied for analysis of ["*F]FAG after radiosynthesis in our

laboratory.
250 - Fig 2. HPLC chromatogram of NAG analogues.
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T 57O ONBAIRFEEAET VLEWE L TER LI "Brifib &M & T, F /2 ki O
AERE LTz,

~

H
H

[ 7]

TBriEi b A E I BN OEM E R DB R ) v — 2T E O LR TRA Lok, BB %
JEEET DT, MBERBIRS T 74 VA ERKR LI, 2 ZICAEBRSRKEMZ, NRE Y
== —TCTHERLETLZLIZXY, TR 2R L (T2 Vv H08), o) kL
TIXH A R v~ 87T 7 ¢ — (SEC) TR L7=#% ., BHYEHGEL (DLS) &M@ IC Thi1-#8
WExIToTc, o, T /RTFEEEOWKRPIZA U F aX—rva L, RRERIZT /2 K112 H
DIAENTVDIHREREZFHT 2 Z L2k - T, "Br b & 0 F /R +-~DONELENE%
FEAM L 7=

[ R - BE]

TANVLIEIZ R F RO L BROEBELEREIC X VR FRNE AT o2, b TeT
R ORL LT T Br BERREA & BN Y v — ORGSR EE(LE DL Z EI2E D 150~300
nm FRE LB LT, TINES R FAROESEREZRYT 5720120, WBEEERY v~ —D#HEKE
RBUK-BAKNT VAR T DM EER DD EEZEZBND, LT ~DET VIS ONDRhHEIL
BifFTH, k£ 158 nm ODELIKTIZ 86% TH 7=,

TR IILEETH Y, BEF R FRENIIRERD N7, — ., T IIVIEAKI DK
HZEENZ SV TIE, ZHERRE O b, ZHAT XD R WA IEAID | R 7006 i S
HVREBICHDZ DR —2ORETHL EBZ 2, T 7R FRHEOHELIZOWNTIE, FL TR %
EOT, SHBOERIBITOLBEERND L EEZ LN,
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BEIHRFTHEIEE S AT L TR - BEEEKE,

EHRFEmT RV FX— B2 7 — G R, MRFGEZ

WREE
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7 v NEHEMEI R BT BF-FDG OERE & RIS EHI L, BGREEERBEHEE 02 b2k B & |
COX-=2 BN RIERT o 4 NHEFIRIEEE nimesulide (2 I 0 A B A3 IR BE R AE RIS JUHE L 7=,
Nimesulide (2 £ 2 ifERBE B TEDOEA L, MIEA Ca?* D% L — K| BAPTA-AM (50 uM) #5012 &
0 ARSI S 7203, Ca*'-free TR H ClIfIMl /ey o 72, 97245 nimesulide (2 2 IMRHRRAEC
HTCEOIERIX, MIEA Ca?RED EFIC X > Tol & Z S, Mgt o Ca? AL Ca ¥ k
FAZBIE L TWRNZ PR S 4Lz, 2 2 CAMIETIE, nimesulide (Z K 2 IR CE O 7EH
W2 hary RUT0o0 Ca¥ ihAaEG L Tndoy, I b R T O Ca® ik z fHE LTI~
77

(5]

7 BESOED Wistar 7> X0 AV TVT U TREME, IMERIEL, ~A 782743 —I12LY
300 pum JEOFRIRBIEI T &2 Ek L=, BUIR % 95% 02/5% CO, T/37 U 27 L7= 36°C @ Krebs-Ringer
IR Ci7- LIZEE AR Y =2 F Lo BT v o _3—{ZB L, 100 kBg/ml (ZFH# L7 BF-FDG Z# 5 L
Too BeHH, T U NR—TICEWA A=V T T L— N % 15 0EIC 8 LT, #RRFRY 72 BF-FDG ©
2 T ARG EZ TG LT-, A A—Y 0 77 L— b Z BN E  (FLA-7000, FujiFilm) Tt
B . WS 7 b (Multi Gauge Ver3.0, FujiFilm) % Fv > CROREE O FTEEEE (235 1) 5 ik BE 2 1)
E L Y JE BHO kGt e & i3~ % 2 & CHXTIBGAME A K 7=, FHXIHIBGAE % SF-FDG #¢ 5% 0
R T7my ML, BHREIOBIE L 22 77 7o E %2, E L 60 2% OME )25 linear regression
analysis Z VTR &7z,

[RE R - &

R b R TIZE IV T AR (Ca*" uniporter) . Na™—Ca®" A2 #a i 05 & (Na™-Ca®"
exchanger) ., fEiZEMEER L (mitochondrial permeability transition pore, mPTP) &9 3 -2 D Ca*'figiikft
WD, TNENOMERE H T, nimesulide (2 & 2 RLARBEEHTTIEE OV 2305 S 402 2578~
72, Ca*" uniporter PHE K Ru360 (5 uM). Na'-Ca®" exchanger fHEZK CGP37157 (50 uM), mPTP [H &3
cyclosporin A (10 uyM) ZZNFNK 535 & CGP37157 245 L1z & & O ARG BUAME DOME & 2335
FD Lz, ZAUE Na'-Ca**exchanger OFHEIZ LY I b=y KU 7 BHIE~O Ca** Oy A3 fHE
AL, MO Ca RENHD LIce DI o7& ZB A b, — . ThENOERLE L LT
FETH, HEERELELG LR o786 & REREWTAR < nimesulide (2 X 0 FHXFHIBUAE OEHE & 73
E5- U7z, Nimesulide (& & 2 BfHAAEEITEDOIEMNIC, X F=a FU 750 Ca IS LT
RNEEZ BT,
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[BRY - 5] v/ ~ZBERTHEL O MEMRIGERIEHE L TEBY, A A—Y v T ORERY —7
v hERVED, ZhE TICFH L 1T (H)-pIV (p-iodovesamicol) 3 3 7'~ 5 FAKIZ VBRI 2 78 L
O-["ZIpIV B~ 7 ZCB W CTE~OEERBEZ RTZ E2ME L TE 7, L, IFEEOIEEN
R~ OHURBEERE b R < . FEIEAARRIC I T 2 U BB ORBA S % OME L 2oz, 22T, Z
D151 % Br iR L, ALAMOKEE R B ESED 2 LT, AR~ O O RE A A R S
EBIZIXPET IZ L D v 7~ RO WAL 2 FIREIC 9 5 i R 3E 5% PET b L—J OBRR A2 AL
LT, (HplV © 3 UFE~EEFZIZEL L7275 (+)-p-bromovesamicol [(+)-pBrV]Z kit LiE~ U7 2 %
FAWR i 21T - 72, EOFER. (+H)-pBrV (Ki = 2.5 nM)IZ(+H)-pIV (K = 2.1 nM) & [A&E D > 7~ Z R IKEL
ez R L, (H-["BrlpBrV (3HE~ 7 AZBWT, EAOEBEEZEZR O 2 &< FEEME~D
EROKMZ R Lc, LosL, RGBS OEHMOEBIIRIEA+2TH Y, LY —BOUENEE
Niz, £ 2T, KFETIE, ALAMOKENEZ S HICED D 2 L TIHEMME~OER 2R ST bh
D EHERIL, R VERRNL (SN oY) A~ TLaMOMELZ BIE L, K2R L35
7O A O R ¥ U BREALICKEE 2 E A L 21L& % (+)-4-[1-(2-hydroxycyclohexyl)
piperidine-4-yl]-2-bromophenol ((+)-BrV-OH)Z#%&t L, &%, sz T o720 T, Z ZIZHET 5,

[ 5 ¥ 1 (+)-4-[1-2-Hydroxycyclohexyl)piperidine-4-yl]-2-bromophenol  ((+)-BrV-OH) & &
(+)-4-[1-(2-Hydroxycyclohexyl)piperidine-4-ylJphenol (69 mg, 0.25 mmol) % FEfZ 500 uL (ZIEME SH, & 512
Kz 1mL Nz Tz, &2 ~RFELFHROEARG/N=1:2)% 40 uL Nz 72, LT 30 MEHR%. SR
%22 MAKEE{LT R U O LKEKTpH 12120, BEf—F LV THIRk LTz, AREMEZMmET R U AT
Wt WA AT 5 2 Llcky, REmEESz, 0%, Zanak/iLh o A% 7 —/1(10:1)
EEHAEE L T2 VAT A a~< T T 74— L, 104 mg D (+)-BrV-OH % #E @GR E L
THFIZ (IR 10.2%),

(#)-[7Br|BrV-OH DOfERL : "Br (7.4 MBq) & & e X J — L¥RIK 100-200 uL DX ) — )L & % Stz
. (+)-4-[1-(2-Hydroxycyclohexyl)piperidine-4-yl]phenol (1 mg, 3.4 umol)® 0.1 M VU > fEkkE A B At K
(PBS) (pH 6.0)#i%(1 mg/mL)% 100 pL 1272, 10 uL ® 27 7 F I > T @O PBS (5 mg/mL)Z Mz, 30
531 60°C THR & 5 L7z, Wikl HPLC CTotfr, FRZAT o7z, RIS ME(+)-Brv-OH OIRFFRF[H & —2
TOHHEE — 7 Z G ECOWTRISGH THERZ{T 72, HPLC1X0.05%D ) =F L7 I %
Eiek T F= R U (554505 20 ITTASSS)~EBHT DT T T 4 v MEIZT, JiE 1.0
mL/min, UV =280 nm D5 TIT o 72 (AL IR 28%. BB FHIMEL 95%),

R e ER] 707y THECLY, (H[7Bi]-BrV-OH %2155 Z LIZp LT, 5 #I(+)-BrV-OH

DY T ZRAE~OBFWEZRE L, BB~ 7 21281F 5 (+)-["Br]-BrV-OH D JEEERN:, (KN 1h
ZEHEE L. (+)-[""Br]BrV-OH OF 25l L T\ < TFETH 5,

ReselelTerateytetete

Figure 1. Chemical structures of (+)-pIV, (+)-pBrV, and (+)-BrV-OH.
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(A - 355

L HREE R EAETRERBE O RIESC, dign R 72 & ORFFEN L MEIT TN TN 5 DIROFIE & BES
L2 LB HMESNTVWD, HRRREEC SRR SN D2HRAE S 25 2 &0, HAarREECiin e N E
% Z & TRMIEREIL S DI B2, O DIRENEEST D 2 L BES D, & ZAD, FRE)
W T3 2 O SEATHRE TIZBLBRTR UV Z & 12 tE R RIBREE D A T oA 2 R RREE & g Rz o
FRFRGIZ LY . 9 ORATENEI N2 - TREST 2 Z LWL N L o TE o, — 77, AR RIREECHE
RZITAREPEVEIC IR E 2 KIET Z ENA BN L o TE T, 1o T, HRRIRREED AT I TR O
SHIRRBE L HEN R Z ORIFAMIC LY | PR ATEMIIS DICEEREFZZIT TV 00 E LR,
ARl 2 X RBRENY 2 T AR REEE & Hn R Z DO FIRFRATIC K D1TEIZE L (O SERITEI D5 =
BARIRRE 2) IS LT, REMILRRSLEELTH LV F UV LNEZ LKA+ 52 &, & 61213tk
SHIMREE & MEn K Z O FIRF AW 2SR ATIEVEIC G 2 D B 2595 2 L 2 BRI SR E1T o 1o,
[U5iE]

3 iR Wistar rat ZHA L TIEBIET GFE2rol@Ee) 2Bt L7c, 1 EFEZIC, 2 EER»5
T RZEICVBA TS O 2EMEE L, VF U LE13, FEEr btk Z &IV EZD
D L[RIRFZ 8mM Y F 7 LK% 2 B H BICER 2 2 LIC K ViTo 7o, ATEALOFMICE L T, &
ARG 2 IO TARLERAITE 2 et U 7c, PRl rDBPEORARICRE L i, MR 2800 L, 6
RRRFAPEICIR LS Do B 2 277 T B brain—derived neurotrophic factor (BDNF)<° post—synaptic
density-95 (PSD-95) &% #—7% > K L7z western blotting Z1T>7,

(GEESREE )

R AR A A TR BRBR Tl FhRREE & PR K Z D RIRFARTIZ X 2 REERITEIOREI A, U F 7 L%
izl @B bohml ol o T, tHRMIREEE L MEn R Z ORIKFAMIC L 5 N LRI TEIOREIIE,
b MTBT DHERRRE LI L CW D ATREMEAS B X Diviz, 7272 L, mH U F 7 APREEIL 0.4 mEq/1 &
b MR DEERAZMTERE (0.6~1.2mEq/1) LV HEMETHY, AERELRE N Linb S
S5 E b UE L LD, Westernblotting T, BDNF K> PSD-95 D FEBLA 2 R Hign K2
DHEMARFIT LY HOBREET L, 2rREE S Bin R Z ORIFAMIZE Y S HITE T LT, fito
T, AR AT T S R RR B HE S R Z O AT IC K 0 B D REEEREE S, HarlREE & e Rz O
FFRFAMIC LY S HICHEESND ZERH LN L RoTc, THODOFRERNG | MR ATIEMEN & 2 FE LR
FINDEDIOREEZZT L0, RTINS DIZEESND & O DREPHEET 20 TIERL, 72
Z o CHERRBZ 29 5 AlREME D VRIR ST,

[FExm ]

Omata N, Mizuno T, Mitsuya H, Mita K, Higashi Y, Kamichika T, Kiyono Y, Okazawa H, Wada Y. Neuronal plasticity in depressive
or manic states - New assessment of our hypothesis: Mania is an extension of depression from the perspective of neuronal plasticity.

Med Hypotheses. 2014 Oct 13;83(6):845-6.
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Charged particle therapy is the newest technique in radiotherapy, with physical and
radiobiological advantages compared to conventional X-ray therapy. The efficacy of radiotherapy
is often identified by morphologic imaging techniques which result in the difficulty of early
evaluation for the treatment. Positron emission tomography (PET) solved this problem since it
could reflect metabolic and physiologic changes which precede size change. '*F-FDG is the most
wildly used agent, however, it often leads to false positive scans in inflammatory cells.
3'-deoxy-3'-!8F-fluorothymidine ('®F-FLT) PET imaging was used for visualizing tumor cell
proliferation. Some studies have showed '®F-FLT is a more cancer-specific than '"*F-FDG. Our
purpose is to investigate whether '*F-FLT could monitor early response of cell proliferation to
charged particle irradiations in vitro and in vivo.
(7]
In vitro cells were applied with 0.1, 0.5, 1, 5 and 10Gy while in vivo mice were treated with 0.5,
1 and 5Gy irradiation. Both '8F-FLT cell uptake and '®F-FLT PET were performed at 24 h after
irradiation. Cell counting was conducted from day 1 to day 4 after irradiation. Tumor volumes of
mice were measured 7 days after irradiation. The ratio of standardized uptake value (SUV ratio)
was calculated for analysis: SUV ratio= (SUV max of tumor) / (SUV mean of muscle).
[R5 - B2
In vitro, '8F-FLT cell uptakes were significantly lower for 5 Gy and 10 Gy at 24 h after charged
particle irradiation, and for 10 Gy after X-ray irradiation. These changes were also reflected by the
decrease of cell proliferation ability at the same time. Furthermore, significant differences were
also noted for 1 Gy proton and carbon ion irradiation, and for 5 Gy X-ray irradiation in which did
not show any significance in cell proliferation ability until day 3. In animal study, '*F-FLT uptakes
in tumors were not only significantly lower for 5 Gy at 24 h after charged particle irradiation,
which was in accordance with the change of relative tumor volume at the same time, but also for 1
Gy charged particle irradiation and 5 Gy X-ray irradiation, which did not show any significant
difference in the relative tumor volume until day 4 after proton, day 3 carbon ion, and day 5 X-ray
irradiation.
The reduction of '*F-FLT uptake at 24 h after charged particle irradiation preceded the change of
tumor growth in vivo and the change of cell proliferation ability in vitro. Although further
investigations using various cancer types are needed, '*F-FLT is a promising tracer for monitoring

early response of tumor cell proliferation to charged particle irradiation.
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TN NA <=9 (AD) DOFEE/REZE & U TEABE & MRERHEEER S5, FRCp T iAo

NREENEELIEANEET I oA RCTHLEANEE (B7 1A N OWHEIX, BRARIERSBIHT 2 X
DHLRMBRO DD T EMD, EABEZ B ATREZR PET/SPECT ML v —7 OBAZEIL AD @
FHIZ Mot O F R MR R & OEERIZI, WIREITTOHEIZER D2 b0 LHIfFEN TV D,

['®F]4-(5-(2-(2-(2-Fluoroethoxy)ethoxy)ethoxy)benzo[d]oxazol-2-yl)-N-methylaniline (['*F]JFBOX-2)i%, HLHD
KRFPRFBED/ NI D DI N —TIZBWTHIE SN PET HO B 7 v A RBEA A=Y 7 H
FL—H—ThV . ABEEREZ W invitro G IR, NI AV 2=y 7<= T A& MW invivo
FBRC LD~ T AWNIZERE L2 NS LT, BUFRERHEZRTZ LB ESh TS, £2
TABFZETIL, [SFIFBOX-2 ZH W /o b N CTORKRMFIED 7= OHEfFERE & LT, HEAMEEZ Hv
7o BF RSOGOt 2179 2L & LT,

[751£]

MEFEREICHI EHE S, JFE 77 AERAA 7 ) v FESREEEZ MM L, [*FIFBOX-2 D&k L
7= . JHE T dH 5 2-2-(2-((2-(4-((tert-Butoxycarbonyl)(methyl)amino)phenyl)benzo[ dJoxazol-5-yl)oxy)
-ethoxy)ethoxy)ethyl methanesulfonate % HHFE#E & L, 7 & b=k U LR C BF 2GR 21T > 7214
IN HEf#/K IR C Boe 2D BifR#ET 2 Z L1k 0 ARO[FIFBOX-2 Z &k L7z,

ZHETOMENS. B Boc (LIRS T TRRIZE DA FY U VEROBMENRIFKISE L TREE T
WD Z ARSI NTE T AEEFE TR, B Boe SUGKRMFORF (BRoms, IRE) ZH0IcH
AtatEns, £z, ELUSKMORE L GRE, RIBRARE) . HBf&RA OB EHEIRIZ OV TG 2
DT,

(#5252

['SFIFBOX-2 % AR 80 4y, JEEHEFAIULER 20% (EOS) . HUFHLAERIMIEE > 99% 2 CTFH Z &
BN Lo, RITAREE & B A RRERTIE 10 435000, IR 10%0m) | L7,

WAL, BRI ORI 2 D E UTc k., IR, 3 vy FMRBRA Ehi§ 5 2 & T, FBENERIR
DO RFECLE L R DI T —F 2Rz DI 2B LTV 5D,
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Purpose and Background

The delay time, time difference between the tracer arrival at brain tissue and brachial artery
sampling site, varies according to brain structure, tissue heterogeneity, blood flow, patient physical
condition and vascular lesions. Slice by slice adjustment of the delay time reflects a single
corrected time-activity curve for a heterogeneous mixture of tissues with different tracer arrival
time, and different blood flow for all pixels in a slice [1,2]. The cerebral blood flow (CBF)
measured using a single corrected arterial input function with the same delay and dispersion
correction for all pixels under a slice may not reflect the appropriate pixel values. This study is
designed to correct the delay time with pixel-by-pixel estimation for precise CBF calculation.

Methods

Patient’s H2!°O dynamic PET data for CBF calculation were used for pixel-by-pixel delay
correction with an input function from arterial blood sampling. The CBF values were calculated
using a 2-compartment model with the 3-weighted integration method [2,3]. First, input function
was corrected according to the fixed delay between input function and internal carotid artery (ICA)
activity. Then the delay time at every pixel was calculated using the technique of lida by applying
a least squares fitting of the corrected arterial blood curve at ICA [1,2]. Position of ICA is
determined using cerebral blood volume image from the C'°0 PET study. CBF and Vo values were
compared between the correction methods of pixel-by-pixel and slice-by-slice.

Results and Discussion

Figure 1 (a) and (c) shows slice by slice delay corrected CBF and Vo image whereas (b) and
(d) shows pixel by pixel delay corrected CBF and Vo image. Representative scatter plots of CBF
and Vo images comparing between pixel by pixel and slice by slice delay correction are shown in
Figure 2. In the present study, CBF and Vo values vary depending on the delay correction methods.
The calculated CBF values were not so different between the delay correction methods, but the Vo
values obtained from slice by slice correction showed overestimation.

Subscript: p- Pixel by pixel delay corrected
S- Slice by slice delay corrected

20 40 60

. ) ) CBFs VO0s
Figurel: CBF.and V}J images of a Figure2: Scatter plot of CBF and VO
typical slice values

References:

[1] Tida et al, J Cereb Blood Flow Metab, 1988;8:285-288
[2] Ohta et al, J Cereb blood flow Metab, 1996, 16:765-780
[3] http://www.bic.mni.mcgill.ca/software/emma/doc/rcbf/node6.html
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SD 7 v MZBWTHHIET v, KEIEET VEAERT 5, WMHILET VITEEZIC=2 77 —8
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WMREE

[HAY - 5

ARV (NIRF) A A=Y 732 OB OFES NS NE#E A Vv ERA A =D
TEBRITEES FEHIN TN D, LU s, ARERKRICKT 2 6 FREORMED D . ARG DA
A=Y U 7T S 720 ERICITE RSB EORIRR S 5, £ 2 TEFE, 2 b OMEE TR
U 72 B 3 R TTE E g A R B OESL 2 B R L 72 3 BB IZE N A BT\ 5,
IERINFENA A= 7 TOERR 3 Word BRI 2 A AR FERICTRHET 2 72912
XL LRI E B WE R E o B BRE R o T e —T R EHT A LN TH DL EE X
bivd, £ THLIL, PET OEWERMICER L, RMEOLARLARY e U HBEEZ G, 7
2T NAA—=V 77T —TOMBERADLZ L& LI, iR EHIE LR ha OB GFTA A—T
TIRFRRIRT 2T A A=V 7 a—T7 %% T 5, PET "o G0N EEMENEWER A FEIZ, F
(ZAEHEE KPS TR SN D EBNEIED A A — v ZIEE O E B A2 2 7 v —7 2 A
T 5,

AR TIZ, T /RO 7 0 — 7 \CE 2 E R OECARLRY b o R B LT/
Tu—TRREED D, £o, AV b UBREITEEASH D Z LG, BiERIZIE, A A T
T —TH ST ONENDH D, £ T, BENIC T n—T7 G TE DKM 2 EZ D,

[ R]

RN EaE E (DY-780) ARy hu v ggfE (BF) 2NA LT BT 2T VA A=V 7T
72— DOERE LN, T —T OMBIZOW TR E1T o7, B, /7R HICNE T D8k &
RY b a UBEREOMARBRORG 2 B, THROA A —Y v 7@ TN N &b e sl TR AT RE
77 a— TR A PE LT,

JEHRE R TR OB 273 5 7= DIERT 2T A8 (T > M) 2OV TR ETTo 72,
AEFHZ LD, C6 7 U A —~Hifaz~7T L A7 v b (HWY/Sle) DOKRBEEBIZE TR L, FHli5EIC
FEHT L L ERD, £lo, TaT AT —T2RKETNT v MIREFHEL, TTROTRE A A
— 7 4EE  (PerkinElmer, IVIS) . /NE#) PET %£(&  (Trifoil FX-3300) (T €L, B L7Z C6 7
VA —~iflifuz it &b L ERLT,

F IR 27 ARFECIBEAFZE T, BAFS B OMREFMI Y A Mo TART v —T 2 F A AL,
B EREAIT O LB DD Z LD ERERKFA~O GBI OBE 2 s Lz, EaaiiiiTd
Z["®FISFB. 72 b ONZAR Y HEEAR G ~["'FISFB % Kk & ¥ 72["¥F]-FB-PLLA ZIEMAICCTEHLATRETH 5
& ZAFETRERE K 2T,




71 ha—)L&EE : 1076B
Wi a4 - BRERA C-11 5% PIB 0 RLEER L O E B oSS

HRREREFE - KA« M-V X —EFRHEE 22— - & Hih
LFWFTERE © BENY A AR - AT FDE, s b e R

MRES :

(B8 - 5

C-11 5% PIB ([N-methyl-''C]-2-(4’-methylaminophenyl)-6-hydroxybenzothiazole) 1%, 7 /LY /A <
—RIEBAEBRE OMNICEZ L OEBBROND T I 04 R B 2L 30H (AB) A+ 57 I
A RA A=V 73K E LTI, TV A ~—JiO R HZE-CHEMRIICA R L Hiff s T
W5, ARFITIE, JFE ##a 7V v FERMIEEZ VT, BRITEICS S b LW EREZR C-11
=3 PIB USSR OBl {b 2 it L, = OGRS ORER 21T 72 o 72,

[J71E]

C-11 £5i#% PIB DA R Wilson (2004) ©DHEEZBEIA T, A7 hu o CcllE L7 TC-
TEMEIRFEKFT VI =0 LY F UL TELCK I VKEEESET "C-a kA TF L EH
L, SHEMRM) 7L —MZEBUTUC-AF VRN 7L — hE2ERSERL, RWOT, BB
2-(4’-Aminophenyl)-6-hydroxybenzothiazole Z ¥ S H727 & F b LAIAF L TF ST b UK
ffifE L 80°CT 3 s/, T VARBRIE v~ N7 7B X0 B R L7z, Bl
TR ZER ESE, BY I _— 180 (0.1-1%) ZaieARAEKICIEfL, AT L
T4 E— (ERHA~A L7 AGV, £ : 022 um) (2 CTIHRE ABEITWERAIE LTRLEZ, 55
TN DT BRIRIIFZEIZ 08 L7z B 7 PR (UL P ORIEE | . pH, = R B
FRBR ., FRRIAIESE) 21TV, S B IR MR 2 S0 U A O 2 M ARG L T,

[RE R - &4

RS IC B WA A T B e AF AL F L b TR LIZRER., TR ENOIEED 16.2
+34%, 205+41% &R0, AFALZFAL FUDOHEREL TS EEZ BN, S 512, BiEkE
BZ05mg & 1mg CRALEZA, ZREN 1%, 17%EWIFERDE O, £z, JE ST
BT, 74 NVE =G WS 5720 0R Y Y )L_— |k 80 DIEEZE 0.1%0 D 1% £ TEH) X[
A RDTIZ & Z A 0.25% THRERENG LI, BEHMEFRINEDS 2.7310.37 GBq & FHK FIEEZR
BEMRET D ENTE R, — 05, WEEERBR T, 32y MZBWTTOEDZHBEICT T
WE Lo &z, BiE 1 K] T O BE R BURBR A RITER O B LT 95% LA LD 7 aoffEE
ERFEFLTCVWD Z LGRS, S 610, v U REHAWZAarkErEsER (M-S 10 8 <k, #
5% 14 B CHREFIRLITONASO R FIERITA ST, REHMNZOWTH 2> ha—/L & D
ICHBENRON BRI, S HICETOEBMIZONTHBR ATV, FEIESR O WIRBLE
JFOREEENEL LR, WTHoOBMmIZEWTHRFEITEO 6ol
[#3E]

JFE 8o 71 » REREEE 2 IV CHRRIFZEIZIE L 72 C-11 #55% PIB B o fciifb & 3l A 7z,
ZORER, 07 BEHEFERIENS S, TR ONMERKICEES LT\ D Z AR Sz, A
RFHE RIIA M Z B AR S, 8 H XV ERRIFEZ A L T b,




2. ARAR
(2) ERERWZ (PET)







7'u b=l 1 097T
TR A« OVE AMEIR B D22 3517 % Dual-time point FDG-PET imaging DA 1
~BLR D clinical-radiological-pathological correlation |Z & & 72 5 [F ¥ & T X 5 )

WFEREEITE - K4 - WRFY(Q) MEHER

WFREE -

The aim of this prospective study was to clarify whether dual-time-point [18F]-2-fluoro-2-deoxy-D-
glucose positron emission tomography (18F-FDG PET) imaging results are useful to predict long-
term survival of idiopathic pulmonary fibrosis (IPF) patients.

Forty-one IPF patients underwent 8F-FDG PET examinations at 2 time points; 60 minutes (early
imaging) and 180 minutes (delayed imaging) after ¥F-FDG injection. The standardized uptake
value (SUV) at each point and retention index value (RI-SUV) calculated from those were
evaluated, then the results were compared with survival and serial trends in pulmonary function
indices.

Patients with negative RI-SUV (<0%) had significantly better 12-month changes in forced vital
capacity (FVC) and diffusion capacity for carbon monoxide as compared to those with positive RI-
SUV. Univariate Cox analysis revealed lower FVC, shorter 6-minute walking distance, and higher
RI-SUV as indicators of poor prognosis, while multivariate analysis showed only higher RI-SUV
as a significant predictor of survival (HR 1.04). The 5-year survival rate for patients negative for
RI-SUV was better than that for positive patients (78.4% vs. 22.3%), while positive RI-SUV
showed a 6.53-fold increase in mortality.

In conclusion, our results demonstrate that positive RI-SUV is strongly predictive of earlier

deterioration of pulmonary function and poor prognosis in patients with IPF.
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FIGURE. Kaplan-Meier survival curves grouped by positive (n = 20) and negative RI-SUV (n = 21) (p = 0.0008,
log rank test). Solid lines indicate positive RI-SUV (>0%) and dashed lines negative RI-SUV (<0%). Survival

curves were calculated from the date of the '®F-FDG PET scanning.
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WFZERREE4 © FES-PET & MW\ =1 E iplE & AR ORI

WIEREETE - K4 - PERMm AR & BarkE

e E

[l B] FEMEIL, &b KR FEEE CTh Y | HIEATRRRZMED 25-30%7A°
BELTWDEEDLATWS, ZHIx L, FEREITZMETBRIESG O T 1%REx 5
DHIBE R WHERIEBTH L0, HIEL OERNARETH L Z b, S ZBRIC
ITEITLTBY PRARDRK L7225 Z EnZV, HAIXINE T, FEEEOREEE
BID 7=, [F-18]fluoroestradiol (FES)IZJ& 5 PET WAEH THDL Z L 2WE L CX7n, M
i - WIEDERNZ S =R b a7 U FREREEDOFMMENEE TH LN ERF LI, &6
(2 JEBIE 2 LREE B AT LTV D

[51E] fm ABHNRS. US. MRI O —BEICL Y, FEREOR N L2 Sz 47 A
DB XI5, [F-18]fluorodeoxyglucose (FDG)¥5 LN FES IZ X % PET #1772, 2
fEEI PET Mt i3 1 8 ] LA o FIRR CTHiqT S 4. $ﬁﬁ Z MRI & b {7 &7z, PET f&
B TH, FERMMIT T S v, SRR R R2 szl & Uiz, MRREAT
ié%LWE&LHm,7H7ZTH/XﬁW@m,7W3“XF7/ZT 4 —(GLUTI),
Ki67 % D5 2RI & N2 . PET FEHIER & g iifkdeta 2 =7 OFHE 2 M5t L
Too JEBIEIE 25 BT 72 \SHRET L7z,

[FER] k5L Lz 47 N\OBED S B, 33 NIFTEHE, 14 ADX T HERAETH-7-, FES
HERITHER CHEICE < . FDG E£RIZAEN THEICEE CTh - 1=, & EHE T FDG/FES
EEHT S L, AEECARERESMEERO T, MG AR a7 & OB TIX, FES
51T ERa, PR & A E MBI Z R L7225, ERBEIIAABE L 72/~ 7=, FDG 4413 GLUTI,
Ki67 & OAREA% 7~ L7-, FDG/FES ttid ERa, PR & #iFHRE %A 7~k L, GLUTI, Ki67 & IZIED
FIBECTd o 7=, JSEFIEUT 25 B ICHET L WIEEFNT 5 I L=, W bilieiic
WIEZ R < BEWFIN T 5 Z E N AEETH o 72,

[#53%] FES 257513 ERoFEEL A Sk L. PIEOSH S Th 5 EROFEFOIE F2H#iH+5 2 &
T, BEMAOERNNICHERATOHD Z EX RSN, BIVER THLARRIIFRE CH- -
ST, FEABOHRTH  FIEHRME - BERIEIC A DD END DG E Rt 5T
ETHD,




7 ha—LEE  109T
WHZeaiiE4 © FES-PET A IZ L B A EBE IR T 2 NGB RN B4 2 HF5E

WHEREETTRE - K4 0 BIHFREE 1AF - ATmigs:

WHIEELE -

[IZUDIZ] AEREEZEO =X ha U2 F3E (LT ER &187) BRI L TH, T OMIERFECEBER C
DFRBUKT | FEFEK FEOFBUT LY | N WEREEN G 2380, LV IEMICHHIR TR TE 2MEVNLETH D,
TR hr s oiFEs ([F-18] Fluoroestradiol, LA T FES &Bgd) % /- PET M4 {7 L. EsBHIEA
FEIZRIT D 1R, 2 RNWIRFEN RTINS 2 A A2 et Lz,

[ 515 | PARAL i I 38 P & %1 5212  FES-PET M A& A fif T L EAS 1em @ ROI % 3% € L T MEE O FES-SUV
EEPE L, MEHER X, (1) SBEEE 2cm LLED 22 A % %152, FES-SUV i (cut off fif 2.0) &N
UWIETRN R Akt LTz, FES-SUV fERGME 10 #0556 EE; > ER « PgR %8l & mTOR J&MHALDOFEIE & 72 5
pS6kinase £Zi Yep i & So )& Y ta T~ T, B T HICxE L C. BM CT TSN EEIS 2500 L, Bk
FELRWERE L TFES-SUVEAZMIE L7z, (2)AlFI# 5 ICHE U7 ixB R s 18 /A @ FES-SUV
L 2 RNPUERN R AR LT,

[FER] (1) 1 RNUAERRICE VT, FES-SUV ERE 13 1D 5 6 10 Bl T WAIERR DGR (e
R 77%) T, ML) 3 HORHMIT PgR ¥ 0%7> > pS6kinase IR YLMECTH - 7=, FES-SUV fEfaM: 9 #iod
2 BB IEHEIT 6 B (FRMERISHE T 66%) T, NUWNRIEAZR) 3 BlIX T R THEIADOZWVEERE T,
CT ZH\ /= SUV fEMiEIC XV IBRDIRH Y & TRIFREE 72572, (2) 2 WEAEOWNZWIRIFEIZB W T,
FES-SUV EIGYE 14 D 5 5 11 WA THUWARE DS A2 (BYESUSE R 79%) T, L) 3 WA (1 FER])
DREIT, Frk 72 8487 invasive micropapillary carcinoma. T. ER80%,PgR20%, Her2scoreQ & - 7273,
fulvestrant £ 5- LHIAE 2 A NC 235\ T 5, FES-SUV 1L 4 52 B0 5 H NGRS 4 4
T, MRS ER 100% TH - 72,

[FL0]
- B R E B R
1 RS AT 77% 66%
22 R
2. 3 RN BEE 79% 100%
18 5%
WER PgR 0%EI. IMPC fEHIIZx LT HExFeHIo FES-SUV E% CT %
(1)mTOR PHEHI XI(Z BWTHIET S,
(2) Fulvestrant
ERT 5,
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MFICRRE4 © PCASL A2 X 2 MG ERBhRE O & &1 B 2 B3~ B 9T

WHEREE TS « R4 - I RERRREAM R BRIBT A

WMREE

5= - HBY] 3T-MRI AU /= Arterial Spin Labeling (ASL) IZH & fH 4 @ transit Time (TT)235%
725 7= PRI & (CBF) O & AR (L SN EE & ST X 7o, ARIFRA X TT #ET 2702
7 A (enhanced ASL: eASL) % F\C CBF OE B & 5A, %0 PET 7 —& LIkl L7z, [%F5: - J5ik] 2014
£ 1 A~9 HIZ "I-IMP SPECT |Z°T stage2 tH OIMTEER IR E & 2 S A7z N EHENIRPEASE [ e 13
FEGI 2 KT & Uz, FHFNG 52 ik, ROEGNMED A RIMERZ, FEpkzess (NASCET #£) 1% 83%Tdh -
7. 3T-MRI (Signa Excite HD, GE Medical Systems) Z T, T~LHEHE] 2 #). post labeling delay
(PLD) # 0.7, 1.3, 2.0, 2.5, 3.0 D 5 i TMIE, EMAEEE T transit time (TT) mapping Z1T -7z,
WA T ~JLEERE] 4 Fb, PLDO. 7 #C ASL Z4%f%. TT mapping K WA= TT TIAMHIE L, CBF OE
EAHI 24T o 72, [AREHIC 10 PET 24T\, CBF %2 JIE L7z, HORMMBIRAER L B0 fEdsk (ROT) & 1 A
TARALHERIZEME, i 2 2T A AFRE L. CBF ED HBECAHBINEIZ SV THE 21T o 72, PET |
% & ASL BifIE Dr. View & HU T fusion SH 7z, [FER] 260 f#l3~<To ROI I THPBIMENT % 3 Z 72
S T A, r=0.47, y=1.0x - 2.4, P<0.0001 &HEFHFRIAEZRMBEBEREZRDZ, Ll Hxlz
REtd % & ASL DEIXFEFITIRLS 22 o720, W@ o720 T b ORHR ST, [BE] eASL I
£ % CBF E&EiEITA %, "0 PET IR DV 1525 A2 ATED FTREMEDVRIR S L7223, £ OfE M
WAL TIEELEFDEEEAT. mBEAFEORRRENME L Bbhl,

eASL Quantitative CBF values in all ROIs
140 -

120 - ‘

100 - " ‘

80 -
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40 -
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0 ‘
0 100
PET

r=0.47,y=1.0x-2.4, p<0.0001
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WFIERR R4« KNP JL A A MEE I 6§~ 5 Citicholine D VRN N2 BT 2 BE IR 5T

WHIEEFTE « KA @IERPIEAEE AR - S

QELDE S5

KA Rz '8 FE A% ZE PESE (corticobasal degeneration:CBD) 14, #lJZ#A DA () 60~65 %) I[ZFIE
L, ST PEOEBIEE B 2N DEHAIEO R THY AR 10 T NDHT=0 4.9~73 NS D, FIIZ R
N OEEREE SO BV, IR, IR FEE e E ORI IR DS A B ND, SHIZLL IR R
BUEEIR : R E) S AT (RrIC U DS EB O ) | i N D F1# M5 (alien hand sign). HERLIAT | BLEES)
JAT, BN R E 28 TH D, AIEAEEIEREL COER G CEE, A7 MO IRBREB)EEL 25
Do VAT IFIH—XA T T =B REDREEEI N HONDLIEGHD, IWELFRITIL, 2FE Y R
fbxD 4V e—F27) OFMPMHREMR, BEXOT A M7 7IZRBOLNL T ERMLNATED

(astrocytic plaque) , 7 /LY A~ —357  #EATHERZ EYERREL(PSP), REERERL MR ENE, Pick 72 E L7 B TN,
BT FINT — ERFREIND, 7235, BERAIIZ CBD & PSP ZE D8 BIIZI L TR S Tld7e<., corticobasal syndrome
ERPRSINDZEMZ N,

AR/ A—F Y =X BT LTIV AR R A7 — XA LTINS VT BRI 20%F2
FEDORNEZRLTCND, EOMBRET ~ 2V BBHOREAR D TholeL W oilibd b (£ 6, 2001)
L, WIS RIEFNCZ RN H DT Tl IR ERLIZEL TH— R TH D,

Citicholine (CDP-choline: cytidine diphosphate choline)l I #EHE D = B/ Ak 255 Tdr% phospholipid
D—FETH% phosphatidylcholine D RITERE O HhGHPEY) TH D, MRAEMRIZVNEEICE ik T
Y. Citicholine DU RE EMDEEREL D BIRZ /R TN DD F RN 0EH1 TV D, phosphatidylcholine
DEIAZTVMRLIENEHR SNDT | Citicholine DI ITHIILIEZ T T 2R BHHEEZEZ BND, D
LN — "I = a—n OMRREARE T 2 R MWD, —J5 BEMICKT T2 R 13585
NOWELREINTWD,  Fox O TARIIMETIE., Citicholine #5121V K B2 B FLIEEAE A PEAE C ORI |
BT D5 BEEE [ E O BRTREED, —FREICE X, BN EZ R H2WE S MR NFE
1996),

[5i4]

71 13 $io> CBD JEfIIZ Citicholine (500mg) 238 3 [F], 71300 7 [AIRRFRIREE 5-L, #H#&FAIPT L, Unified
Parkinson’s Disease Rating Scale (UPDRS), WAB ‘KERJERRAA T2 DI | HERERY A 7R Z (Functional
Independence Measure: FIM) | f# %) FEFEREMR A (Simple Test for Evaluating Hand Function: STEF), Z M\
T ERAIER DB AHRE | B XY FDG-PET SUV it R7x L EG AT RO SE= O, b N IER I LD
LM DM AT 2T,

[RER - B

13 5l 12 4T B o s B RS O S, BAITRFF O MNE, #E RS O g, UPDRS, FIM O#tqt
FHNCA B2 UE 2 ) -, FDG-PET pr i Cid, FAEM O HLOFTE] (PO, 01) & HRIK (P<0. 001)  FAREX
(P<0.01) . #3% (P<0.001) . BHTEZE (P<0.01) T SUV DK F3PHE Th o7z, & HIZHIRZEVFIC HIE
ID/INFT O SUV IXEBIEMRI X v A EI12E D> 72 (p<0. 05) , Z % CBD T Crossed cerebellar diaschisis
ERMTHHDEEZ B, £, mIBATALE (P<0. 05) , M4 FAZE (P<0. 05) TiX, 1RIFZICHEH T
ICHEZEZ b o7z SUV OUGEN A LIV, 7eds, 2 TR & 72 % BITERIERR 727> - 72, Citicholine
I CBD 12k} LIAA DAL D R EIERIE LB X b,

[(FEFiamX] 2L




7a ha—)L&EE 0 127T
WFZeifE4 - FE/ NS I B 1 5 BF-FLT & X 0" 8F-FDG PET Wit O A M I B4 2 K R ER

WHEERTE « K4« RREG) MM

FREE - [ B IIEIX A AR T 2B X2 E 0 5 HHEMET 1AL, Lotko 2 g b
D, Z Ozl LIREE DM BIXEE Th D, FDG HFEEILTIFRAHE NSCLC ([CHB W T Tk LB 5 2 &
DA SAVTW D 05 (Eur J Cancer. 2005), dTHFRE2IE IS I W COI T2 IZERIRISH SR 72 3°-deoxy-3°-
8F_fluoro-thymidine ("*F-FLT)i% Thymidine ¢ analogue T& 0 Mg ~—h—L L TEZ LT
Do, ZOXHIZ, BF-FDG & "F-FLT OERNERT 2WNEITRZRY | RUFIE TR DI D IHE
\Zxt3 % BF-FDG & "F-FLT PET D2 WraeCiaft RS MEC T # & B ICB L CTRGIET 5.

e Hpeicsz iz sz, B O M3 gDz, HDWITIREDOZ WA DV TWDIEF] T, X TH
BT IER,

[ 1L O IRHEC FDG-PET & FLT-PET % 2 MM LA O MIME THaTT, £ D% AL RIEN B I eb
MIIEBITIX, 12—AfK T 4 8#IZHE FDG-PET & FLT-PET % 5 HRILANO MR Chif 7L 7=,

%9922 0 SUVmax, TLG, TLP Z il EL 7=,

TRESHELHIE T, FERESH9IZIE RECIST CREA L 7=,

[RE R VGl 2 4 B Tla A Thoau/ it 15 B (B 8 i, R 7 LECE 6 B, /MR 1 61),
T RTOFFZED SUVmax O F I 8 F-FDG: 10.5, '*F-FLT: 5.8 T 2 FERICH B 2% 380 72(P<0.001), *
72, FDG KON FLT @ SUVmax (34 B 72 EDOFHB % 7~ L 72 (P<0.000001, 7=0.69),

BB RHE~DIA 15 FIFLFHRIEA3 B, HBSAEBEEREQ B, 5 TAERZEQ B3 T
piv, 2 B HOM PET A MT O, IWFEARIIMETHRIEZ AT L7z 1 oA PD THEY O 5 GEHIT
PR TH 72, TLP60% DZEALHN 34.9% LI FIET LTV SERIIZ 4 =T RECIST T PR ¥E L 2o 72,
FDG-PET 25T % TLG30%DZE (b I% RECIST O &5t L BAf 72 Tll& R S o 72,

[#&7@] FLT-PET OFHliiE L LT TLP EDNEGIRFEZ L L 72 HiEE W5 & AbFRiER Eoih
PN RHEIZB T, FDGIC X D5HIi & 0 A% H 2 WIFER TV D00 % Lit7Zeuy,

Waterfall plot
500 200
400 150
c\o 300 \°100
8 0 :OD 50
9 100 5 I
Eo- Iao- l
HE R e R e olu N B e
100 50 7
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RECIST PR/CR SDHE PD
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WRIERRES  WIRARFHEIIEE O MG INZ 31T © “F-fluorothymidine (FLT) MRAEEOA ML 2 MR

MIEREETTE « K4 - R RPEAMREGR  RINMREE, s, sgue
EHRFmT R BT 7 — I, MR

[ B9 WIR PSR EIEMEREE (2351 % FDG PET 1% FDG OREEERMEANME L | 2R PHRA s L —H%—T
bHZ LRV, ZOBWRRITERWE SRS, AU T, B, BINAEZ B0 & L CbIRERHE I o B
JEEIEE D A 16k LC. FLT PET & 38 L 7=, @ISR ZE 12461 5 FLT Sef 2 e &af i L. CT, MRI, & >
BE WL & MOBBRZEEORSR L iR LTz, Fo, EEICR U CHUEEEH 2 £t L 256
I, EORIZIZIT PET M6 2 el L C, BHEHR RO FREEIZ OV T HRET LTz,
[J73E] xS BRI & 72 1A 00 SR 2R TR B & 220 S 7= iEfFl, FLT PET % FH\ TR .
BRI T AR R BB A AR 8% b L —3—%fE% standardized uptake value (SUV) % H
W E AL L 72,
RS SR ] RS ARAE TN IARIE % O TR 2 SEBIC KT LT RE 4 F- M L IR E1T ., £ ORiIZ FLT PET
% 5N Uiz, O BIEEAE B CIXIRERT O RATRAIZB W TSIV L9 2v D 1 a— A% SUV4.9 & ERZ§ED T,
AEFITIEELRL, ReZ S/ WERRIRHIE L o2, — . @O LRIERITIX SUVE. 4 /v 6 1 a— Rk
SUV 2.9 (2K F L7z, FLT PET IZAISZAMEIC)T D R & S VHEOIRFRNRHE B\ C—EDF Atk
ZoR T ATREME DS RIE S Av7s, R CIAFRAT O 2 FEFITRE L C FLT PET 247V, 2R HRE 2 35l L 7=,
L 1. 5em DIRE Z AT 5 ERIES TITRITRZEICR T S SUV2.0 LIRETH -7, MRk renal
cell carcinoma TH o7z, A FBIZ 2em OIREEZF T HBRIEFIZBWNTH SV 1.0 EIKETH -T2, M
& FH91Z1X papillary cell carcinoma T o7, WTFIOERERE bIEEAREN/ NI W & H D | FLT PET
OB IR MBI+ Th o7, BIEABIES] (papillary cell carcinoma) (Zxf L CToyr A=K A
=F=T w2 L. TORIRIC FLT PET 21T o7z, E8E T U o/ EifaHAD SV 4.5 /26 SUV2. 7 ~K
TERD, D TAENIEKICT 5 BRI RO ATREME S BRI bR S hiz (FRB]R),

1] o

3 -
EEPET Sntd ‘? s 2Z1AHRGR

AL Cor Le SN_20 LT 8. Corarmln " smrca

TBIFE I 1 23— AT
(Z22] RIGUIBRAER £ 72 (X O B IR 25T 2 20 TAERISEA WV B AL, & OIRFZNROHEIL CT
{72 82N T TS, LovL, WEOH/INE TICIIa—ADRKEET 5720, L0 BHICIERD
BEFMCTE D HENRD LN TN D, S EIORFHIDEBIOMRGTTiLd 5723, FLT PET 23 EESHEFHAE A
BOICEHMET 2 Z Llc k0, L0 BHNCBEIRHENTE D Z RSNz, 5%, S DI OREf %
AW BRI DN RETH D LTSN 5,
(#2538 ARFFEOREE L v FLT PET XA IS BV T FIEEREE X = F = 7 0 AR B E D 1= D D
AR EHRZNE & 72 2 ATREMEA RIE STz,
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BFAHEL,  AIEIRIC I BRRILA | L %A A — 0 7 TR AR

WIEREEFTE « K40 0 @RISR - B a7l - KE G (Rt FEHER)

MREE :
(B - 5

PET AL &% CTH D “Cu-ATSM ([’ Cu]-diacetyl-bis(NV*-methylthiosemicarbazone)) 1%, I k=
¥V KU TIRREHAR AT & 2 E TR IS D BB A b L A Z AR THERLTE 5. T ClIcFk~1E, I b
a2y R 7B FERZEN L ZEEMRICB O T, in vitro TSR AIC X 2 siREBICIE U T
$4Cu-ATSM DEFENRHNNT S5 Z &L 2SI LTS (Yoshii Y, er al. Nucl Med Biol 2012). & 5(C
O2Cu-ATSMPETIZ L > T, 2 b= KV 75&65@” mitochondrial myopathy, encephalopathy, lactic acidosis,
stroke-like episodes (MELAS) & ORIFEZ 1T HELA b L ADHEE LA LT 5 (Ikawa M, et al.
Mitochondrion 2009) .

—75, %< OMBREMERBIZE T, BMNEEIEA b L ADSRRSCRHIEIZBE D 5 2 & ek B LR
RTIRIEDOFIEN BRI TN D, FEEE, Frexld, =%V 9 (PD) BEDOMBRERIZE T S
2Cu-ATSM DOEFEHIIN, = OHEFRE & AR EEE ICIEOMBERERH 5 Z L 28HAE LT 5 (kawa M,
et al. Nucl Med Biol 2011). —75, st PD OJRKEAS - Parkin 73X b= RUTEERH (X h7 7

V=) ICBET S 2 BT ERALNE o TN D, EDIT, KIiKEERE - HFHRTAOES =2 —a
DEIRENCEE L, R OFHIMRT, 22 & 7 3 E5E C b 2 i ZME MR EE(LAE (ALS) 1238
WTh, BEA NV ADRE~DOEENREZINTWS., 22T, UTFOHEEZMKF L.

1.  Parkin 8o 1A R%E2HT 58650 PD B2 2IAER LA N L X,
2. PDEBFIIBIIAHEAEK=a—ar EERME A R LR L EEE O BE
3. ALSBEIZKIT D, B{EA N L AREBICKITTRE.
(x4 - Jiik]
1. 54D Parkin BIaFER%H T 5 PD BEOHLEMEIZIIT D “Cu-ATSM OERE % G,
2. 84 ®PD H#H T, 2Cu-ATSM PET & DaTscan % JififT L, FERAKESEE (UPDRS) & OB & st
3. 124D ALS i & 9 4 OfEHE T 2Cu-ATSM PET % fif7 L7=. $2Cu-ATSM O 5.4 0 20 43 o
% WIAH A {4 4 standardized uptake value (SUV) EIZZ#2 L, SPM mapping (& & 2 #E5H7 RO AL
BB L OBLEER (ROD fEHTZ VT, B CTOERE (SUV) D2 S NTEERIZE T 5 ALS
Functioning Rating Scale (ALSFRS-R) (Z & 2 ERRSEIR & OB 2 fiad L 7.
[FE ]
1. BEMTELSEIETSHD DD, Parkin BIn 1222 AT 5 PD BE OMEERIZIB T “Cu-ATSM
ORI IMMBTRD b7,
2. Bif=a—uar 20 OR{bA b LA (Cu-ATSM[S/C-R]/DaT-DVR & [ PR BAiE £ (UPDRS)IZ 1E O FH
BEIMMFR T2 (7=0.4517).
3. SPM mapping |ZC, f@FFH L IR LT, BERICK T 2 MAREENE & AFRTEHRE ~O A B2 4EHE
HINER S H ALz, ROLFENT T, MAEBNEF ~OERIL, BEH CIT@EERL VO ARITHEML Ty
7= (P<0.001). S5IC, BEFICBT D HALEBE ~DOHER L ALSFRS-R THK I 5 EIEE & ORFIC
A ERAOHBENEO bZ (r=-0.69, P<0.05) (Ikawa et al. Neurology in press)
[#& 3

02Cu-ATSM PET (2 & » C, MR X ONEGM: PD B3, ALS BEMICEBIT DL A b L A DR

BRI R & R EEE OBE R N E e o T,
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WFTERRES © SRS v U 7 &2 O 72 B AKROE 1 & M RE | DO AF 58

WRRAEETTE - o4 0 AREHS GEIERFHIERDE ) AE YT — 2 i)

WS -

EHE - HAY] e ESANYE R (Functional electrical stimulation: FES) (%, MZETSLHFBETE
7 CIEBRMIC X 0 BERERIIR A 2 U 72 BR IS, R A I CE B ICHERE X OB E & U+ 2 16
HETH D, RI~OBBLZANEL, BXHEZ O LIEB DM~ E D X 5 BB E L 72 55 MR+
S BT Z LTV RV, ARAFFE T, BNz BE 2 x5, mEEEGT (2,000Hz UL E) & =
J& % v~V A5 & V- FES AN RE IR IC 5- 2 5 BB A et LT,

[JFUE) FAE D & 3-9MFE %0 U 718 PEIIN 25 v CHEEB) R & A7 9~ 2 & 54 (BMh24, k34, Fn6l. 6
+17.5/%) ZxG s Lz, FHmIXEE OPETH M ICFESHIE 21T 2 EIREEE &, 15 H Mo HIFIHE+
(24T > 7= 3[Rl OPETHR 4 % bLile 3 5 B WIREA CT1T - 7. BIRFSEARIIFESIC X 2 BRI & 5 2 72035, [A]
—DH AT FIZBWCPETRG A2 Fhi L7z, & A 7 (TANEML T O RRER O T i R iEE & L,
PEA IR T D72 DICEHIEEAT L 7 7 L REEEZ W (K1) . 20X 27 ZOHEZEEB DA (W),
@BEXANIH D2 (ES), @FEXIMAHIE) T C A F&:EB) (FES), @FESHIFHEL % O H I HES), G©1055KE#%Z O
HREB O TITV, MERTEIRIE 2 PET TR U7z, R WIREAML 12 FREEAL 00 I i i S 1 i B & F J8E S
DF Q@E Y ) OFIFIIRK &, FESHIE T HFESR) (FESY ) OFIFMIMIZ T, 2l AM
FOIT o7z, PEMREZIL Y A~V FIRRZAT O il GIBEAT , @% U %, FESTRICHEM L, MRS ORE
TR U7z, [RIRRCAMTRE ), TRERR /178 EORIEZ1TV, HERERIE L 2 354 L7=.  PETHI{E O if i
BT X, BEAE3mmOROT Z JEE 7> & R £ TOFPATIA T A4 AT LIZ3X4AD12{EIERL L, 5T A
ADYHIEROIZ L ICRH L.

[RE ] BIREREAG T, @ESTIEM & RMOIEFRIFHIZ A ONT ED X 27 L L TH A EITKL
TEOEEMAPRD L TW7223, @FESITOME Ll U CTAreal IO JRIMFE &AL, BEEFAIMANE R B
OHRIEFEFH OYER 28O 7. [FIESITI@OFESHIFEZ OMTIZ S B L, @103 CIImm it o
BRI 2807 (K2). EMEHE I, OWHORRTEFRPHIZER Y Nk, FESU & & b ICHIRET
X0 HICRT AN A LN, —TJ7, BN C R S AL 7= @FES 0 Rk ik i BH o0 41 K CARE 5 O BT
T, WO CHOMRFHI S Tz, BEREREM CI@EE U g, FESY ANEOWThHE AT v
AR, 1OMAAT, B 32RO TER Y, 2EMICEE U LD BFESY NCBW THEE N R
HFTHoT-.

UREEE] mnmi oy & 8 2% o~ LY A5 & 72 FES FIRHIE, 125 b 25 oh R 12 d8 W C bty
FHOZEE ST 6 L.

*:p<0.05 (vis. 2_1,4_1,5_1, 6_1), +: p<0.05 (vs. 2_1)

X1 : SEBR RS [X] 2 : 4 ROT O &
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FoEaiiE4, © FEIRWAOHEBMEOAREEREFIZBIT 514 A Y UG & Ot ERhE & oBEZ ST

DHRE
B ITR - [oh DI R E L
BT -
(A - #5

2 RPEIRIR A 1B W T, DABRDOFIIEIT 2-3 5N 5 LS TWnWD, £z, 4 R U ARG
L M L2 AR RBEFE BV T TPERARKFO—2TH D J:a*élﬁbtézhfb\é A R ARGUED &
WIEE TR, 7 R UBERH O TR A b L ARRIERS DI VL OB LR RMET
LT ZEMZEDOEFLE LTHESN TS, LnLans, 18 /L\TA%%‘ BIFLA LAY AR
Uk & DA R R & DRELZ DUV TRRES L 72 HE 13720,

[5i4]
1. ''C- acetate PET #ifr3fi
< DEEAGH (k-mono) J6 L ONLHEERERHM (1 Bl &) . ME - JRmHEE
biomarker Il (adiponectin : A > A VU P2 i)
< DBSEMLEE RO L LT Work Metabolic Index (WMI) %%,
WMI= U HIME (mmHg) XARIA (/min) X1 EHAHE (nl/m?) /OAEEER#H (k-mono) (min™)
A A Y ARBEDIEIE & LT HOMA-IR % 5,
Glucose (mg/dl) X Insulin (uU/ml) /405 (HOMA-IR=2.5: A > A U URHMESH D &HIE)
2. A VAU URPUEICK LT, JBEINA CEWIRTR) .
3. 64 H~12 » A2 '"C- acetate PET itk % F-Ha,

[FER - B2
Glucose (mg/d1) 107 97 111 84 96
Insulin (g U/ml) 43.8 16.8 10.9 22.6 7.8
HOMA-TR 11.6 4.0 2.9 4.68 1.6
HMW-Adiponectin(u g/ml) 1.82 2.48 2.54 - 3.33
B E (X 10°)
(nmHg * m1/ m/min) 1.475 1. 484 1.938 2.012 1. 809
k-mono (mean) (min™) 0. 067 0. 068 0.077 0.079 0. 040
WMI (X108 (mmig * ml/m?) 2. 207 2.172 2. 507 2.525 4. 489

BE L DHIEBHI TCORFICTH DN, A4 AV URPIEEZ AT 25 HOMA-TR=2. 5 OFEEEE (No. 1-4) (28
W, A R Y CRPIMEZ A 720y No. b DEFE &l U, DO E SR N 2 8m 2358
DO, A A Y URGIEEZ E S S MR 77 T adiponectin R & ORFEIZ DWW TIZE H 72 58
MNRLETH D,

FEGE B LDARREEITBWT, 4 A Y VRO OREMEFE R AL T S 25 /Hethni o mig
i,
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F9ERRE4, . Different prognostic implications of '"F-FDG PET between histological subtypes

in patients with cervical cancer

WF7ERFEE TS - K4 : Tasmiah Rahman

Purpose: To investigate whether the predictive values of intensity- and volume-based PET parameters are
different between histological subtypes in patients with cervical cancer.

Methods: Eighty patients with pathologically proven cervical cancer, comprising 59 with squamous cell
carcinoma (SCC) and 21 with non-SCC (NSCC), who had undergone pretreatment '*F-FDG PET/CT and pelvic
MRI were eligible to participate in this study. In addition to SUVpax and SUViean, metabolic-tumor-volume
(MTV) was determined by thresholding of 40% SUVmax and total-lesion-glycolysis (TLG) was calculated as the
product of SUVpean and MTV on F-FDG PET/CT. Clinical factors (age, FIGO stage, lymph node
involvement, and treatment method) and PET metabolic indices (SUVmax, SUVmean, MTV, and TLG) were
compared between SCC and NSCC. Progression-free survival (PFS) and overall survival (OS) were estimated
using the Kaplan-Meir method with cut-offs determined by ROC analyses to stratify SCC and NSCC patients
separately. Factors associated with survival were assessed with univariate and multivariate analyses using the
Cox regression model.

Results: No significant differences were observed in clinical factors or '*F-FDG PET metabolic indices between
SCC and NSCC. The Kaplan-Meier estimates of 2-year PFS and OS rates were 69% and 71% for SCC and
38% and 72% for NSCC, respectively. Based on multivariate analyses in SCC, MTV (HR = 7.85, 95%CI
1.59-38.7, P=0.011) and TLG (HR = 4.09, 95%CI 1.33-12.6, P = 0.014) were the only independent prognostic
factors for PFS, while MTV (HR = 18.9, 95%CI 2.99-120, P = 0.002) and TLG (HR = 16.9, 95%CI 2.84-101, P
= 0.002) were the only independent prognostic factors for OS. In contrast, SUVma.x was the only independent
prognostic factor for PFS in NSCC (HR =9.11, 95%CI 1.50-55.4, P = 0.0016).

Conclusion: Pretreatment 'F-FDG PET provided different prognostic implications between histological
subtypes in patients with cervical cancer. Metabolic burden (MTV or TLG) may be beneficial for the prognostic
prediction of SCC patients due to the tissue integrity, whereas metabolic intensity (SUVs) may be beneficial for

NSCC patients due to the histopathological heterogeneity.
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(3) Mdt#RE - ERERBIZE (MRI)
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WFFERERE4 © Abnormality of higher brain function in patients with psychiatric disorders as revealed by fMRI,
VBM, and DTL

MR EETE K4 FEOOZIADTRENIE L Z— INRiE%E
FEHDZZADFEN I X — (A&, KHAZE)

BRI PG AR R e (THRZRA . [ 180

KPR A IRR T PR BB R FHER T AR S NIRGE A URL R (T3 FiE s

WHEE s IR
H BASEAZ M7 ABEE  (autism spectrum disorders, ASD) FEIZIUWTC, IR ERAY/m i35 3T-MR 2 (& %
U, IR REA EFEZE (typically developing, TD) FELLEGIRGEL 7=, OO ZEIIARFZMBELEZE SO
AGREFSTERY, HRE IS CE TREDOREES -,

(1) Z iR fMRI @ default mode network (DMN):

B ASD B 19 A (¥ 25.3 7#%) O resting state fMRI %, B4 TD #E 21 A (115 24.8 17%) L LR L
7z, DMN SEIR[E OFERERERS 3 ASD BECTHdD o7z, Fio, TOMRBAEAE OIREIT, A PAEARI T A
A BN AERD -, LA EOFSE FLY . DMN fEOBRERNERE OIREN, HEIEA LTI LD
social biomarker (2722 RIREMEHERISI1L7=, <Jungetal., 2014>

(2) 8 B fMRI AFSE :

ASD #£: 19 AN (¥ 24.8 1%) (2 B /3y OEMEA U S 72 L X ORIEE 2 IMRTIZ CTRIZEL . TD #£22 A (COF
) 242 1%) L HEHRET U=, ASD BEIIREE =2 LIZBE 5975 Extrastriate Body Area SEIDTEEN MK T
LTz, ASD FHIFMENOIRMESN 7o ZLIZR D ENILKNWZENRIBE T2, < Okamoto et al., 2014 >

(3) SCEHEfR (FLRGRE) © fMRI W5 :

ASD Bf 15 A (O 26.7 1%) 12 ASD 198 LLIE TD HTE) ¥ —> OFiR CAEFiEY, B2 Y TIEDd
MEIDORIEZATO IMRI ZHIEL , TD B 15 A () 26.1 55%) EELBRETL 72, ASD X ASD HU1THE)
Z 3D N OH|RFC I B 2 NI RTEERTE 2SR BN L 72, ASD AT, B 3ol 7= i3 &
\ZBRET D2 e RD LN RSz, <Komeda et al., in press.>

Jung M, Kosaka H, Saito DN, Ishitobi M, Morita T, Inohara K, Asano M, Arai S, Munesue T, Tomoda A,
Wada Y, Sadato N, Okazawa H, lidaka T. Default mode network in young male adults with autism
spectrum disorder: relationship with autism spectrum traits. Mol Autism. 2014, 5:35

Okamoto Y, Kitada R, Tanabe CH, Hayashi MJ, Kochiyama T, Munesue T, Ishitobi M, Saito DN, Yanaka
HT, Omori M, Wada Y, Okazawa H, Sasaki AT, Morita T, Itakura S, Kosaka H, Sadato N. Attenuation of
the contingency detection effect in the extrastriate body area in Autism Spectrum Disorder. Neurosci Res.
2014, 87: 66-76.

Komeda H, Kosaka H, Saito DN, Mano Y, Jung M, Fujii T, Yanaka HT, Munesue T, Ishitobi M, Sato M,

Okazawa H. Autistic empathy toward autistic others. Soc Cogn Affect Neurosci. in press.

Jung M, Kosaka H, Saito DN, Ishitobi M, Morita T, Inohara K, Sasaki A, Asano M, Arai S, Masuya Y, Munesue T, Tomoda A, Wada
Y, Sadato N, Okazawa H, lidaka T. Functional connectivity in default mode network predicts autism spectrum traits? The 20th
annual meeting of the Organization for Human Brain Mapping (OHBM), 2014 4% 6 5, Hamburg, Germany, 7~ A % —

Jung M, Kosaka H, Saito DN, Ishitobi M, Munesue T, Tomoda A, Wada Y, Okazawa H, lidaka T. Default mode network in young
male adults with autism spectrum disorder: relationship with autism spectrum traits. The 17th World Congress of
Psychophysiology (I0P2014), Hiroshima, Japan.

KH S, NIV, R, MG BRI, ATPAR. ARME, BUERRK, MIRFEE. BREA XY T LR
AN LD HEPEAY F T L& b OMFITKT 2 & - IMRIAFJE. FEOHLAR5 25 MRS, 2014 423 A, U4

ANRTERE, TR 3 FEEERE, ARG, FEIEBUT. BORER. TR, AL ALK T BURRI. KHB%,
TEHREL, EHEBBL, MIRFBE, MEAE. HEEAY b7 AREER O DMN OMSREREREICR 325 4% & b o Uik
BT KD 5 37 M A AR RS 2014 4 9 H . A1

TRvay, B, ARG, STRER RO, Ea RERE BRER. THeRm. ERAL AT BiER
Ko KHEBASE, EEESEL, MRS Z, Simdth, A w, N B BEIC BT 2 RV O L RIS, 55 37
[E] AR RS, 2014 4R 9 AL #

SPREMR, NS, ZREERE, BRI, ARG, BUBRRIS. REREOT. MIRFBZ. MR, EREEEL. hEICLD
BEDPEPEARY N7 2EEE OB CERFNC T T REORBG. 5 37 [ B AMHREI RS, 201449 A M
JI

WA, delse, BEHpA, HBZEH, RIEE, NILEL, SUERI, afME. HHA, SHhAR., Kbk,
FIEA =], MRFE, IR, EGED, EREBIEL. ASD A, /N ASD 128 2 117 = U —i@ IR 2215 ik o
EE). 55 37 ] AAPRRERI AR, 2014 42 9 A #hzR)l|

TIas . EIEAE. tex RS, HUBERR, MRBZ., IS BHFEARY kT AHEASD)OLHHIFINN T

NT—2 ORI, 5 4 BIRESARREIE S MMl a3 a=r—vay] FIULTU—RZE

T I TR, WAL AL BRI, KEBIE, MRFBE, NKIEE. BEEANZ N T LEEASD)

DOEFHRUAN R v BT —7 OB 5 41 Bl A AR S, Wik SUhESE
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F7eifE4 © WEB XU AZG L Lz, IEREA RS REEERIE 2 B 7 B R M RE M

IR EETR - K4 FELD I ZADFEMIEE &2 — - 5 Kiil

MR E - [ARY - 5%

VLA BERERORE AL G 1A (PVRT) 72 £ DR IR 72 FiE 2 W T ADIMBEREN IR Sh o2& 0 |
e R I RE O M BB OB RERIAE B 72 E BB BT o TE TV D, LavL, ADFEERFE TOMKOE
RERY, MEERIZEICE L TiX, HE O HE STV ARWY, 22T, WEBIUOMRAZRERE LT, fMRI
ZMNDLZLITRY | ERICEHDDMEROME & & HITE Z 22O 21T 5. 2 b DOIHZEERY
PR RERTINE 2 IV T RIS RE 2 48 5 B A [RE L. S DI NI OB RERIRS & & T 2,
(2R - B4

WHIEX G (BBRE) Bk, Ned (4-6 SEE) 44 44 e 41 4L @R 41 44 KREEAE 46 £ 0D 172
HThoTlo, EEIATONIATIERIZE D | £l e & bICRUSRRAE L 725 2 & ROSHH O
BOENDIR 72 % 2 &, Orienting (AJ) D) Conflict R GEAIRIM ORI ICZE (LA RSN 5 Z
EIRENHLNIR->TEY TN O OMBERIMRZFHA Lz, £, BRE AN OV B H oL
TEEREEDS . IMFEREIC & D L 9 1T EE B 2 TV D NSOV CHEBIMRIT 21T o 7o, MRS 230~ 2 - R
#k & L C. Temperament and Character Inventory (TCI), Autism-Spectrum, Emotional, Systematizing Quotient
S% | AEEBERHALI0IC, Db b CHE LI BB RSB IES S TEE 257,
Orienting ALBRIZISIT 5. AEMRICAEV VIMBERE DN 2L D itk & LTl FAEEE], PIRIATERE]L, 450
KRIMEJEZ R R S, 2D OFEIICEW T, lRICHEIIEEREDOREEL IR A D I ENTEH I &R
O MIZ7 o7 (Fig. 1) » MA T, SEERKO R 27 LGE & OBIfR%EZ . SPM % H 7= fHBEfRHT
TR L7z, ORGSR, MENRIFRH & PORIRTERENS  EIRIFRH] & A0 LRTEERNC , RIRTHY REEDL Z L
&N ATEARNC , EE R R & NIRTEAE OTEENZ A & 5 2 & RSz (Fig. 2) o

Fo, BRI EIERRNT XA FOMOMHEZHRELZLZA, 1) REREE L, @ MERIERE
1. @ TP JERREE 1. D2y TROSEFRIOIX 5o % ) 2) BEIRFFF &, D 2evy TRISFFFROIXS
DE] 3) HANELWAERR L @ TIEER], B TROSERH ], D72un TROSFFE OS] ol
DBER S HL, Bex I ETREREE - BEDS ., RBAEREICR B Z 5 X TV D 2 B bt o T,
INODFREREY | BRx R PERETR S B EATEI DS IMOISENC B L 5 2 TV D Z & A3, HEEREAFTIC
FOBHLNCRY  ZNODMEAELEBE LTI-RBE HIEORIER. REATHOSER L ORI A
THERTE O I REMEN RIR ST,

Figure 1

Figure 2

|l 2 1A |
BRI RS(FB) & Orienting®iBRA&G D | E2FREFREIGER) & Orienting®1BRA%H D
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Cortex
[16, 42, -2]
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Cortex
[36, 30, 32]

¢ \
.
. s
s as
3 3

PRIEIZED 2 AREERZ

";tl f (RHI)
. -l

Medial Frontal
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[-8, 52, 24)

Inferior Frontal
Gyrus
[-24, 22, -10]
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WFZERRREA MRS MER RIS I 1T 5 S IR IMAREE DO FEHERY MRI (2 K 5 7B

WIEAEAFTE « K40 0 @ RFPEZE S R ERENED)  Ainfar

WIFEELE

(QELDE 5=
PRSP FBAC 3T, SEHENBEE 20 Cide < HEENE., 2720 o, B X< EEED
BV GEATHEBERE ) 70 & O @R IMERERE E N RO DD GENH 5, EEEEN, Mg B wAENE
ZIEL, MHESEH CORBEZZ 5 EE T X 010, MRMEEREEIZL > THEEB XOFEKEOETE
NEEIND ZERTHESN TS, MREMREBEICRIT 5, EEEE & &R M REREE O ZE -~
OEE T Z LT X0 EEEE S L OERIMEREIEEIC K-> ThHI S Z S H B~ LT <
5 EHRSND,

R=F Y PRI, MR EMER B O TIIHBABOZWEE TH D, S—F Y VIR ORTRIZND
OV - HEH) - EiE R & OEEEE T, TR, BERRREOBTIRELRObND, LKk 57k
EEREET, PRICHHEBT 2, wEBE<, KEES T TRMEZUL R E < O5H TXNER |
oG ESNEES NS Z LiX, AFAGRICAREHEZRTZEEHALNTH D,

R—=F Y YR OEEEEORREIX, FHEED R IO ZEMEIZ LD AT X U1E
HAOKRTTH D, MW, FRSCHEENLE LV —7 2K L TEB Y, MEEOTRENV A LI EE 2 E D
TEENCBE 52 5, EE THNIE, MEESOMHEENRL 2512 L, HEEREOFESIMZ 5, L
U, N—F Y REE T, RO EENEE E - SRR OIEB A ED K S IZBS LT
WDHDD, HAIIEHA LN ST, & 2 TARIMZE TR, £ 7/8—F 0 Y LR REERREE I
BT DRI & HlN—F Y LRI K DA RER) MRIIC TGO NI T 5 2 LA A E LTz,
[5i£]

RNR=F Y UREBE WY T6 11T, 4 156 AFREE) ., i+ 156 AR

ROBEDEBEWN HA—F Vo RERARPOEERE BEEEN
[ae
| Bkt ) s
8, 1R, FIZF. BAEL. ﬁfﬁ%ﬁﬂ] 505, (451 FZE BRLL
RS REER. AR, SR k. 185, HE T S, BEER

HESNOESE wRENOEE WEHFNOES
l?ﬁﬁ—:\'—:nv:fﬁil f—FL U mE l’ﬁﬁ—#:nv:aﬁil M= R
Ao iafkion o [OFF) PafR s (on] ( \

ENTEEE EHIEEE ETTEEE FHTEEE b4 FU
BDI BDI EDI BDI BDI
MMSE MMSE MMSE MMSE MMSE
HDS-R HDS-R HD5-R HDS-R HDS-R
URDRS UPDRS UPDRS UPDRS
PDO-39 PDQ-39 PDO-39 PDQ-39
FVIRID s fMRICD R fIVIRI D 8 fMAID MR D e ¥
ST 7 O R Sut A WE E{O L Slaplirk- 2-:1 BosvELTRE
EELPIIESYT HEEL 1RT1E Sy T EEL IR ZIE ST EEL RISy S EELIRz1E Sy
2 RS2 E AT EpE? P2 @R T EE? BB Ry S B2 1R @Ay T EE2 1R 2@ AT
A IR TsE S BB RT3 E R 7 HEED 1RT3E Ay T RS 1R 3 E Ry T EREE 1Al sy T
EE 4@ R T EEA 1F @R T EEA B 2y T EEL @S T EREEL 1R [zaE sy T
\ N A \ AN AN S

[R5 - 552

AWFZERRAATR 2 - C, EFEHEIT 16 4, N—F Y UREEIL 34, RELIT o1, BEEDRD W
O, fEFEE-BEMOLEITITZ TR, REEEDIRE bR 21TV AT LTI 217> TS TIE
Thd,

[FEE] 7L




7a ha—)L&EE : 311A
WFZERREEA © FRR BEAOIMAR AR I R A 2 V2 B 5 B 3 D A A OBl o A 7 A

e KB « K4  BHERFFELDOZZADRENL Y #— « KHE BREMES 25
EHRKFIFET EH D 2 Z ABEER, KRB RFER « 38 0 E—RR

WIS -
[HAY - 5

SO PES 5 R (Reactive Attachment Disorder: RAD) (%, & b ~ORub2®EE UNEOESR: -
X7 VT R) BT, RENBRBFHOBE DR SN WTZDIZRIET 5, B O T8 5 i i D
RNEE S, FEOFANER - AR RE L & 7T 2 &M E o T D, AIFEIE, B OR
ATENOARIEIZ & 5 PRI IR E O W TR 5 2 M2 LT, BHIR2W - TRhE - TRRE DB S
ZHBETEOI, UNEEIE SRS OFIE A = K L] (D700 B M5 & I B G AT 1L &
BT 52BN ET 5,

[5ik]

RAD WO R Dt VEREREREE ICER L, R0 BRIE 25N & B RERIML IR E %74 (functional
Magnetic Resonance Imaging: fMRI) % HIWN7o B EIT 217 > 7o, ARFEEIEL, 10~15 %D/ RAD
W174 (126 £ 1.95%) L@ERENR 24 (125 £ 165K [C&EBBERE ATV, IMRI TRANH
B2 DR RTE B 2 ] E L 7=, F7=. Strengths and Difficulties Questionnaire (SDQ ; T £ & DI &
X7 — ) ICK DM - ATEOEREEE A & OB A G~ 7z,

[R5 - B

RAD FECIFERIFEE & H~T, a8 O @ sBE SR (HMR-NMR) (24 5 72 M fURRZR AR O
TG DK T80 H a7z (P < 0.05, corrected for multiple comparisons) , 9 724> % RAD B O HREH-~D
JEEE VAR TR S 4L, BRI D R — "I B AR 2 & OB VR S v7e, 72, IS & SDQ
T4 A TICADOFHBENRA LI (partial »=-0.41, P <0.05) . T8O K EE S A35RV ME EPMRTE 2T
ZENRmE T,

Ath, BICTHRE B A S LT EZHED 5 2 & T, RAD OHFRIEREIR T O A 71 = X L0501k
72 EDIRFRN R AR L 720,

TD >RAD HMR-NMR

I B R & AF Left Striatum A R #R & FRight Striatum
(X=-4,Y=12,Z=-4) (X=8,Y=14,Z=-4)

1
05 ‘ 5 I
1 , a a0 i

TD RAD TD RAD

p < 0.05, corrected for multiple comparisons over the striatum

() 28 MRI 1231 5 RAD OSSR OIRIGIL T




7u ha—)LE&E 0 312A
WIFEiRES « FE=BEAMMERE IS YE 2 N T= S35 - 438 A B o B FE S RENT T

WeREENE - K4 . @HRFTFELDOZZADREMEE L ¥ — « BHTE

WHREE

AWFERRE T v Y = 7 PO BRIEE, SEFERNEEEST DWMDOA =N, £z, TOFETHE
BESI D ATRENE 2 HF 2 BB RENCBE 5T DMUMD A N = X MOV CORRERD D Z L ThDH, 2Dy
BOMENEL Z LIZL->T, SHETE -HET DA TOHEROELELZEE, FELNBRANE
TODHHPLERD NIZHRF > TV D EH = — XTG> 7o F B et - 3R 7 v 77 L ORI
&M% (Blakemore & Frith, 2005), A& Functional MRI (fMRI) #ff%¢ (Shimada et al., in preparation)
D HEBNE, SEFEOFE I O MERE DAL 2 {7 7 —FIC L VLN T L2 L TH D,

Il

SMEREDME R D X 21272 5 72D121E, FERE30E (or #iGE) OEMERSIEHGREZ KT 52 L7121
TR, TOEEMBEZMGICERTE 5 Z ENNEE S5, FrIC, SOEm GER) %2 SUHIE Ik
AR A HANCEET 2 mik) OEANFEHICL > THEEE RS TE 7228 (Kotz, 2009), H4EHILA
el AMERE IS LR oD 7273 (Late learners) T & X b REEIZUEL L7z LA~V O SUEAIRR O E# I
BETHIENTEDHEEZ LN TV D (Steinhauer et al., 2009), ZILE TOMBEGAIZTE TlL, =38
OFEEE OSMERE 2 A 26 /B G-9 Dl & LT (vs. BERE), ZE-ERoD TRITEAE (Broca’s
area), PEATH/NEE, AUARIRE]L, KIMEEEEZ DN EE 2 EHIZ2H > T s & S TE 72 (Abutalebi & Green,
2007) . AMEFE & REE DR TET TR <, AMEREO BN M O MIEE) D 2k & i~ T HEWr AT 58 T,
R L~V OENFARIIZ B 53 % £2- FRIBAEIOTEEN S 2~3 4 H OFEITEN X 0 I 2 2 & 3k
STV 5 (Sakai et al., 2004; Yokoyama et al., 2009) ,

AAMRI BFFE T, L~V O SUEMFOEMGENCEREZK Y, EHE O EREE (10 @ T
75 WefH) 23 SCEE AR I B G- D MBI DTEE) X 2 — N RIEFT IOV TH LN T2 L &
A9 & Uiz, FeATWIRIC D&, FEICE O IEBI O 2 b 2~ 3 il & LT, AR TRigHR], TEd
TH/NZE, mirdRIRE], KRIMEEE S TRl S v7c, FEBRSNE L, FREE CRELIIERRE L L TRATE
7o AARGEREEEREE 11 40 CFEY 27 %), B RE OIRWIEEEEHRE /) 2 FF - T\ 7z (CEFR’s A level : Council
of EBurope, 2001), #2 H1%, FE 70 /I A2 52F VR 6 4 &, Thazid Wl LEES 4
IZXGy Tz, FE & O BED I~ e-Learning (2 L 2 HGEFHE 2 75 KT 7o, REBEFEMOA T, §d 2
LM ERBEREZMITFE v 77 AL, FEBVBETIIREKOEAET 2 & (Versant
English Test: Pearson Education Inc.) OH1TH, FH%E L SHEDEMN O IEME S O RN FE ORI L VETH
BEIZEL< 720, T, SUEOEHOEMIICE LT, PR OFEBEO/ RO SN FEE H T
FERUBICHXTHEICRE o7, £, FEHVHFOEMEIET 2 b (Short-term memory span)
<2 fMRI A O SCPE HFRE ORISR WO TE, BT OEVIERRO DR o 7o, FEISHE S SUEEH
DIEfES (DOFFR) (ZxHs LT, fMRI O SCRE HFRE Tl - RIMERZ O —F T o 5 458 (Putamen)
OIS LBV L VIR L7z, MRI HOSCEBEEIZ B W ORI (LT kT /e o7z, K
fMRIWFECTTRIS 2@ Y, 69 2 L HEORFEEE T, SHEMBOEMH OIEME S 2 m), - KRIMAE
B (Bak) OEBEGICES Lol Wi D, AR EEEL THRITIETIL, CEHRBEIZRIT 5 2&-
KIMFEERE (B ETe) OIREND SUEFFRT A M OFRIZIEAET 25 E W o fER (A s S
TU 5% (Golestani et al., 2006), AFESRIE, - KINFEERE (B NERDEOMEANZEZ T TR, A
WNOFENAE D SUEERE S OERLIERIC & > THEREFHZHSTNWHZ L ZRE LTS,




7'm k=L ES 313A
WFERREES B DIMTEEHZAL DO FEEAVBLR D> b O

WIEAERA TR « K40« RERORFRZE G TARFER - <F AR

WHFEELE
(B &5

THRICDOBERIL, AT 4 7 ~OiaFIEESAL - ANHBIROA A - A O T 22 E e blo bk~
IR E G2 T D, RN EIX R DR Z LT D FHEOMIZ R E LVERIBILOEY 232
ZLEDBBHTH D, BEE LD DI T DIERUBEORRMEL AL, 7 &b DMRH RN LD
O CIERZ B L, ATEVZHIE L T2 O EH BT UL, TS E D) 2 BRIt oE Y o1
o B (REENHERE O LIS L TR E RPN L 52 615 EFEZ TWDH, AFRETIE, Fex iz
IWE TRFIZE > THgE R E LTE . HOHRICEDL 5585, B X O REEHEICE S Z 4T,
T DOMIEA T = X LD EMFEZ DN D,

[ 5]

8 kD 11 iR D/INFAE 20 £ B LUK 19 4 & k5 & L, LA T OEF OiKiEE) 4 fMRI & F T
FHEIL 72, HOHEICRED BB ELZTRD 02 1) HOHERERER L O i) R E R E iR
ZENME L, HSEBHIEOREE TR D72 1i) Ty OEBFRE 2 EhE L7z,

1) HOHREHE : tREHH OB TEB LORMAMOEEE Y T X LIER L, #HRE1XE
NWHRHDHEOETH D NEPOHW 2B Z o1z,

i) HIRNEREE - BRE OATFFE ORI 80Hz OIREIMNEAZ 5 2. FENE L T o
£ 9 7RIEENEE T AR Lic, Sl Tk, W CIREHRINZ T OIS 2 728, ZIUXEESER 25
FELIR, BRI IABR SN 2 EEE R ICIER 2 M, RREIAEZFHMET 5 L 5k b,

i) PHOEBE: 1Hz O A bv / —AFICAEbE T, AT E O EEDZ1T-72, 15 M
DIEB) 7 = — XL 15 PHORIE7 = — X% 0K L=,

GEE SIS

H O S RICBE D HEEEITEE « fANTIE, B CERER LU RAEREN @ LT, LRI K-
T a SNDAM TREEETAER Z B B35 2 L 12Nx T, FHTIE Zh b O OTEE) N2 — 723
RN ST D Z LB E o Tc, BNIZHEARTHHETIR, B EEREICHE S AR T AT — BETHTH
SROTEB EAA T/ S < HRALEFREOBRZIX, AT AfEE — BETE SR OB RER 28 & 1 05 A &
(28N LAVRENT, TS DOFERN G B CEINLE 238514 2 OB 2 4 F ATEHEATH BE A8 |
FRFICH 2 & 2 XAl L CTRET DERIC bbb TnD Z e, & HIZFEBIZBWT, ZOAMAITAE]
HEHTE AR > b U —Z 3N LR C K 9 Il TW2RN 2 & DRI S Tz,

G IEEY A O - WM T OM Y R LEB A1T O BRIZ. A TIXAM OEDE (MD 35 X O
B (SL Area2), /MK (V,IV) ZIX U & T 5 ETE#E R v NV —7 BNEIE Sz, B REZ &I,
BN & T 5 & TR K OVINKOTEEI DN A BN SWZ ERA LN E o7, Bl DR
REEBR AT 7oL TAH, 2O DIEBDIENWD | RHERTE AT EOENSC, EEFHE ORI OET K
HHDTIERNWZ E MR LTI, 207, MEEEFIC AT SN DGR HRA ., KMEEICRET S
FTCOWRTHH SN TVDLEEZLND, TO XD RFEHEINCH LI DGR OGS, B
BREDREZ B JEL 2o TVDAFEMER H Y . ZOHREASBRFEL TV FETH D,




7'a ha— &5 314A
WFZeiRE4 © RIERARFRFIRESICBIT 2 & 6 ORI B4 2 A 45t 5t

WHEREE TG « KA« RIRRFRZFB IR E S/ N E A e K %

WHREE
(B F5x

VIO RE O e B EERBRIL, EOBROBAPRIEBICIEFICRE T A —U % 5 x| HBERICHER
T2V AT BEWIZT TR RO, ALEE, PTSD, HEWELH-C, AR, £ L TRR,
(Teicher. M and Samson. J. A, 2013) 2RI TS, BITHZETIL, R ET 2% 217D
(I X IEENFRAE O K # X (Hart and Rubia, 2012)72 1) T2 < | & OIEFENOFEAAIA I D Hg M (Koizumi and
Takagishi, 2013) I STV 5, Al iF OFFEEEAARCE 532 £72 S LiRFAiRE (Reading
the Mind in the Eye test: RMET-like task: Baron-Cohen et al., 1997, 1999, 2006) Z{THED, Rt/ & F %
ZAF T L b &ERFE R ORI O A2 HE L LT MRL Z W T T o7,

(5]

EHRFEFEIHBIRGE T £ b D 2 ZABREIREFIH L T\ D | BER R EZ G NED) /3%
BEZITEFEL TE»S 18mETHOREI A (B 19: &% 19) &, Fin, Mile~y FIEE
TRIFEENR 28 4 (B3 131 %0 15) IZxF L. MRI Z VT TERE LRBMRE] 2% L7z, ZhET
{2, RMET % Fv 7= f MRI #FZEIZEB W Tk, B A DORCK A (Baron-Cohen et al., 1999), A HAA
(Adams et al., 2009) KCKD - & (Moor et al., 2012)13H 528, HARAD - EH x5 & LiziFeix s
NETIATOA TR,

[ - B2 [1% 1]

SV T R TE O RMET SR COMMMiEBIofeli s 7 L [
TWD, TORR, FEb AR E LIEITHIE TRINTWIZMA
FEIK, pSTS, STG, insula, IFG(Left) (Moor et al., 2012) [[X] 1] (2%} LT,
ABFFEDFER & LT IFG, pSTS, Temporal pole O il THATE 23388 511
72 (Threshold Peak-level p<.001 uncorrected: Cluster-level p<.05 FDR
corrected), [XI2] A RIOHFIEIZIV T, IFG, pSTS, Temporal Pole 73
RMET (2B 53 28k & L CRE S iz, Zab OfEsit, it
[FAARIC Z 2 A0 (RMET) ROSTEHEE L THE STV D,
(Baron-Cohen et al., 1999, Adam et al., 2009, Moor et al., 2012) $flZ Z 7
O OFENWEN R F A — VORI R A L A 2R T g6, 22
ADOIRNEE S ND Z ERHE T 5, (Dal Monte et al., 2014,
Nolte etal., 2013) L&« = 2 A DGR OMESICINEENZE D SN 5%
JERHARR G G, REUIREE XX T2 86O 2 5% TV, 2
NETIHELNEMEZER L OMEB O Z 5 E & {T> T
ER AN

(4 2]

#5582 :RMET > Gender¥I| B

[F&Fm ]
FOCIE, BUEMERC, AFZEREERIT. 5B 41 B AR S (2014 4R 11 A 22 HEHFRRA—L) 12T
MERI% R IZH 1T D Reading the Mind in the EYES Test DM EAZ OFER ) K5, BHTE .
INREE T, REWATE— JERIERESE . /NIOUERE, TEREREE. AKHBIETRE,







2. ARAR
(4) N\FV =y I EIFIRHRLBM




7o ka—L%FK S5 :P—001
WRIERRRES © 7 O 2 VEERTRERK S A T M DR

WIZEREENE - R4 © @HKRY S LF—EAREE 2 — - ARNBAN (N FY=v7)

MREE

(B -

B CTld, — ADBE ISR L TRk x R EHBHE A EG ST D2, M S & la L TaEsLS
NTCNDZENEL, B#T AR E AL— R 8D 2 ENTER, R TIL, 2 OFREE Rk
T 27012, BET HHgRE S — AL AICORE | EFREFENLE L TOMBGEZ R LRSS 2
Ex BT, P (2011 ) IXR AP (BUNFREME — MR mifg —m PR Efg) FEBIA Y # 9 B
MEZRE L, 2012 I~ mlERT XA Y/ Ca—U (ZHAREFRTR) 2%, 2013 FE
VLfRE|Ef Server, JRFRMHEIE Server, RAP-Server, RAP-Viewer D4 DD AT L& L., T b%k
BEEEEL CRAPBEBERZEN L, SFE (2014 ) (X, FHEZER L TE+71L 37
— hOBF) & T3DTV U RICE DA T Y = DIER #1T-72,

[5i:]

(1) Br7L/87—k

FRHERIEEZ A A=V oW BIC#HETL U X LTIREEZITY (K1), #ERON - Fowvaifh %+t (LA
FEVSS) DESICAF Y = THENRARETH Y | MYV IALREEIZB W TRE REMIEL RS, 2L
VAPARETHY, a A MIAY Y FHREV, BHREEYF 0.9um DA A=Y (NFY=w 7
) LRy FU—T EEEAEOMA S DEICL Y, BEimE, 0. 3um DFFAGIE 2R LT, 2
%o 7= B OBEEIXBEAFD VSS & DL TR L, 40 (5RO BEEIZILET 5 2 & 2R LT,

(2) MisDA7v= (3DFV #HJ))

FEREARDOIIR 2 BEICHBET 5720123 D 7V 22k D3 DA T Y = DIERICE Y fLA 2, 3
KIEADCTH DICM) (Zk LY —T = AL ) T E ToT2 BT, 3DT U 2DAIEAT
HHSTLERICEWRL, 3DT IV U FTERTHEND FIRCER L, V=T =AM AL XY T
ThoTh, BEEREDNIIEIE L FHHLT 537 A— 2R EFENESNICRRKOBETH 5,

0.9um CMOS image sensor  Sensor HL%-3D4TTx

Digitizer Monitor
_—l attachment jig <
> Command

: & - Display ‘
Slide glass [ B
with a tissue " Data

Electronic Préparat

1. EFT VLT —=NILBET XNV AT A K2, idDAT Y= (FERERELAEELY)
[FER - B2

RAPHEGZRO D P AT L&FEM LB g = 7 Y ORAFICB W TEMELZEY L%
REARIRDOT O Z ML TIBR LIz, TORENE T LT = ThD, —J7, IHesiE 3 koot % Ff
He BB E W) 2WICERASDOE WX IIERORIEIZONY, Ea—U—DLTRIZIFRAR & 5,
3D Y U HIZLBHIAT Y = OVERRITNRZRCBE B D SLAATEAR O BRI K X 7o h B2 54 LTz,




o hra—L%E=Z: P—003
MY BIGRITEIR O 1 O B BRI OB %

WIEREEE « KA« @HRY S —E2gt s 2 — - TERE (N Y=v7)

MREE :
[H8-8 5
R 2WICED GG B, EFES IR Web SCHMR SR 22 SN 5003 UG HRATRL 4 THITITED
57 1 LR & B D, ZOREA R T D71 ARSIV FIEG] 0 HhH D2 W e GAE BB T2 iE
BlZERIZEVIRFEL 2B EREL TR T DA EUE B R REAF O BRI B RLA TV,
[J71E]

Bz 1 x, ERRASE SUE G AR 8 3 12 B LRI L QOB Z Rk, B A L P W - R 44
LD E R BIE B2 D AR E LTl L . 2O MR IS TR GE il 4 (< AR D G 4 % AT 28
[CUTREBEATO T REAREHE Thd, 13 FEETIT, i CT 255 EL TLL T OB REEF 5,

FRSRIE G2 75.7% (BRI 413 Yot BRI 12 7=V 1026 FEFI, EAL4Gm TO T R —ER)
< [EFESE] & DICOM FEBI D J5 2] 2 DIRER S AT WA A S

AR X, BB BT OMIRES R BNCEOMA T, Bl CT Z %15 & U= BEEEFIRRSE Tlx, MBEB MO
BHHFICHND (BT R — BRI Z | MBERIC2—FRANT DRI KV FFEL T e, L
23U, BMRT DA, Wi CT DX S RIFET 7 AF v IZ L HFTRHFE (B, SRE., LR 3EFE-
TELT, P LAR— ML, =7 U 2FOEFEOMA (B, TI TEES. 12 TORRES) %
FRALTNS, 207, ERFFEEAEEZ IR REEL L ORAZHMA Lz, 2ok, R4 DR
B2 RE AT 9 REBOAITIRAL E AT H ) WIHBREIRHEY TH H720, AT AW EHRGER L 724
kD, TOEMLE (4 — EGEE) HEORNLEATFICHWAHBEEZRET S & & Lz,
IR A FEICHRMIEEL. 20
TR DIEE B 2 N 7T AR =
e, I L7 AR X ORRAR v
7 E DT 7 2AF v Hif & 70 &
Tk, AR Ue, O meerr e
4 — B FEE) FHBIE S K OYR 4 L R
HEEIZIZ, v P27 4 v 7 A% T

Wiz, Z DO, Leave—one—out E|Z

ro g ciormr oi [E i o
Bl CHEEEITH-> TV D, P S

[ 2]

RBIZHWD =7 o A% T1, 12, 1 TL & L2543 & — 7 v A0 i - TIEFI 7Y 10 BL & 5 R (B
FfE, U Nl BEIEIEOF 156 JEF]) A, @R FIREEE PACS 2> b3 E LEHmIC W o, SRR % |
FRSRHFE R B 5 M oS (REA—B) L& L, BRI, BEBETHEGE82.8% HAMMITAE LA
WL TR 67. 7% CTH Y . MRI vV F > —F VAT =223 LThH, HEIC L 2 EAMITHAHT

BRI

b5 L aMR LI,
[B%]

FEAMG R SR B s L OYR BRS 7= D EBIEON AR T4 TH D53 IIEEE D X 9 1S3 AEMEE N D7 WD
WA R BERET C OIERINERCE LSRN S DT — ZINENNE L EZ 2 5, £1-. EFTHROEA .
=l AN o THERBIN TS Z L3 enzd, KB —7 v AT 5500 b B TH 5.




7a bha—LES:P—005
WFFERREA « I K 2 BE R I B 5 W58

WIEREEE « K4« @HKRY S LrF—EaEt s 72— BYfEk (NFY=v7)

WMREE:
(B85

MBS 2D DAL, = — VORI DT, BEHT EOFOMIEELZ KT L7 19T+«
VT BARAIR THDHN, BNl > THREZEVIEL T2 — Y REZ XM R LR WG E R H -7, &
DEREO—2IZ, APEIE (UCL) DIELRIE TEAWIENZETBID, Fox ik, BT BN (AEP) Z H
WTRAHE - BREEIC UCL 2 HEE T 5 FIEOBI A BIEL T, ZHETIS, B 2 %4512 80dB HL LA
T 3 EFITxT D AEP ZF5EIZ UCL 28 5dB FREE DR FRE THEE TE LT Lo B LTZ, AILFEBFZET
VX, SRR | b A AR A O#E A ATREME A BT D,

[5iE]

BREIL, 20114 11 A5 2014 4F 12 B IHillZs AN R A W2 LT & BEEEEE 127 I Cdho7-, £7°SPL
F—IH A—%(D2-36H, DANA JAPAN) % F W CHER BME 3 L OVE#L UCL Z2IE L 7=, £81 UCL 1% 250,
500, 1k, 2k, 4k Hz O 52 i B35 EFAIETERL, 953 T ABIVRWE EA kLT, RIZ, 3
(R DR A FHRI U7, M I EE Rz | 5 5307 (Fz, Cz, Pz, C3, C4) LA B L0 D, A~ ANMREILHEIC
RLdR LTz, o7 U 7R E 1000 Hz, BRESIE 1 #ELiz, A7 T4 T 1.5—15 Hz D/ R/SAT )V F
BN T, EHIEELT, S 6 B NEE T30 3 ms THRiHGERFH 44 ms ®b~y/<~xb%ﬁﬁu\f:o [ U J1 R 44

DOFEFEZ 80 dB HL 725 5 dB §2%F L& FiF T 300 ms IR CAEAE HLOLO HIC 3 2 /RUIz (3 #55;
S1, 52, S3), LT S1 Z#E A1UZ-100 />5 1000 ms if%@@ﬂjb@?:~7w%2§?ﬁ&%m\, FEA B - JE R
TLITINF A LTz, UCL HEE DR E L TINRREE % O = —7 Ly MREOD 0 725 900 ms DFiFAZ 50
ms OIRFIE CTEHEI LT, RO 2 SOREEFAE, AoUSOSINE OE# UCL EoxtisBfR%E 2k

T 2L TEEL, SR HBNCIOHEE UCL &R 7=, uv
¢ e -10 - —— UCLE#
[f R e B 2] N —— ucLiER
HULES (Cz) TRedk Lo NF AR 1 1oRT. £ s} o N1
v
oM UCL L UCL O4iaR 2 (R, PR | /N
. . ~TV ‘
6.7dB T o7, UCL IREEIZIUNT P2 HRIEAS /IS VD fE N~ f o
A
B, B LR Ch o7, Lo T, PEEMEE I 5T -
T, 80dB HL EL FDHHIL 72 3 F T T 5 AEP 22b . 4ol ms
s 0 100 200 300 400 500 600 700 800 9001000
8L UCL 241 T2 FTREME AV MRS LTz, B1. UCLE B EUCLIEB DB E T T
[kpsh38 5]
(1] J1pLA, T opss i SRS |2 451 5 AR L ~UL 0 i & S A 3 2 OS5 76 ) FHYR=E6.7dB
WALORMR), 522 BIHAREFR2, 2012
0.57
(2] Sl [SOABHL BAF o> 3 M523 2 BBk R MEAL & FI U V7 Fiss R O bl (p< .001)
fEHEE ), 55 57 [0l A RIS, 2012 o ’ Iy
[3] 524, TSPL A7 A —5 Tl L7 MR <510 % BESERN & RiRpnotmpans  SPL I‘hﬂ‘
2"
1, 4 58 [ A ABRIE S, 2013 % S
< _\_4‘\,_‘,,\-\ 100 120

[4] S. Adachi et al. “A linear relationship exists between HTLs and UCLs in individuals, 0(\(

B2. EAUCLEHEEUCLD 7340

unrelated to ear side, or frequencies”, International Hearing Aid Research Conference ( IHCON)
2014.

[5] S, THBERHAI~ » RE o b2 7o G S O ARBIMEHEE ), 55 58 [l A AR 222, 2014




7uha—L%EKE5:P—006
WHERRVES © 7T AT —BIEE AR & Lo+ B S0 A RZInE O RS

WHERELATE « KA 0 \HRE Mo r VX —EENEE X — - HAKERE (T V=v7)

WREE
(HAY - H5
TESEN A O BHBENITMEZ M ThN 5, L LR, B R ILE O VR IRV (e
D) L WOMER B D, FOTORIL, FEENRANE hREr—< T A /LA (HPY) DREYRIZ X
STHIERIENDZ LIZHER L, HPV-DNA REIC L 2 FEERAZERRALILTWS, LovL HPY
L L7 LTHEDIZEAERERIBET 5 Z &6 HPV-DNA A& ISR EORER & 5,
T CARWETIE, DAL LTZHIBIC BN TR T A AT —ENEM LT 2 LICER L. 7 AT —F%
TEMEDRIE Z I Lo @ERE ORI REOFESHR AW LA MLT 2 2 L2 HE LT D, L
L. 7uAT7—RIETrATRAIZRHEL THREZITT 27200 RNAHEZGTRIEE TH D720, AR
B RNase (2 Ko TofiF S, KIET D RetE M fEf ST\ D, £ 2 TARERIT, FEENPARE
DEGRAAFH DT 7 X T —BIEEZHET HE0D, RNase inhibitor IMMOERIZOW TG L7Z, F
7o [RIHIRRVARRIR OB « ROV IR LAT 1 2 7 —BIEMEIC 5 2 2 EBIC O VDT H R L7z,
[51%]
1. RNase inhibitor 87 1 X 7 —RIEMEIC G 2 5 HBOKG
FE A A BRE OEBMIIEAREIC RNase inhibitor ZIRML7ZEHA L LAWSEATOT B A T —
BIEHIZOWTEHME L 72, 71 AT —BIEMHIEIZ1X Telomeric Repeat Amplification Protocol
(TRAP) assay {£%& AV 7=, TRAP assay TIXE T 7T 1 A T —BRIEEIT o721, 2 OKISFEY % PCR
(KD R L, EEARUKENE CTIRIT T2,
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