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Abstract

The symptoms of Arsenic (As) toxicity was severe in the plants treated with 67 uM Arsenite and 670 uM
arsenate. It was inferred that severity of toxicity in arsenite is more than 10 times of that of arsenate.

Release of Mugineic acid (MA) in roots was statistically similar among the plants treated with arsenate in all of
the sampling days within 3 weeks. In the plants treated with 67 uM arsenite did not release MA in each sampling
day within 3 weeks. The MA concentration of roots of the plants was measured after the treatment for 2 weeks.
The MA concentration in the roots of the plants treated with 6.7 uM arsenate was significantly lower as compared
with control, but that of the plants with 67 uM arsenate was similar to control. In the plants treated with 67 puM
arsenite did not produce MA in the roots.

The plants treated with arsenate increased Apoplastic-As according to the increase of As concentration in the
medium. Moreover, the ratio of As/Fe was 0.98 in the plants treated with 670 uM arsenate; subsequently, 0.88 in
the plants with 67 uM arsenate. On the other hand, the ratio of As/Fe of the plants treated with arsenite was
highest with the value, 0.185, at the plants with 6.7 uM. These results suggested that arsenate may adsorb to the
root surface with Fe in the form of FeAsO,. It is possible that Fe might be converted to unavailable or
immobilized form by being complexed with As.
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Abstract

Utilities of lichens as bioindicators of environmental monitoring were examined by PIXE analysis. Several lichens
sampled from Shirakami-Sanchi, Akita. They were dried by air and milled by an agate mortar. Powdered lichens were
sifted and suspended into water containing Triton X-100 as a surface-active agent and polyinylalcohol as a binder agent.
The suspensions were filtered on Nuclepore Track-Etch Membrane (pore size : 10 ['m) and the membrane targets were
bombarded by 3 MeV Proton from NMCC cyclotron. 5 Kinds of lichen were analyzed by PIXE and concentration for
26 elements were determined by PIXE analysis. Determined elements were major, minor and trace elements in
biological materials and contained several essential elements such as Fe, Zn and Cu. And also this PIXE analysis
could measure some toxic elements, Hg and Pb. Relative standard deviation for each lichen sample from 3 analytical
targets were 1-13% for traces of Hg and Pb. It was shown that the uniformity of the target was excellent. The
sample preparation for lichens is simple and this PIXE analysis is able to measure so handily multi-elements, that it is
useful for the environmental evaluation by lichens.
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Abstract

The aim of this experiment was to confirm that the platinum reaches to the regional lymph node
( submandibular lymph node ) or not when the liposomal cisplatin was injected to the mouse tongue.

The liposomal cisplatin was injected in the mouse tongue under anesthesia. After 24 hours, the tongue
and the both side of submandibular lymph nodes were extracted, and then they were desiccated in the dryer at the
200 degree centigrade overnight. The tongues were treated by the chemical ashing method using nitric acid
adding with Indium as the internal standard. The submandibular lymph nodes were treated by the standard-free
method using the PIXE.

The large size of liposome remained in the tongue more than the small size of liposome. The enough
quantity of platinum was accumulated in the regional lymph nodes ( over 2.6pg/g) . The large size (about 800
nme) of liposome was very useful for the sustained release agent.

We believe that this method is useful for control to the side effects caused by the administration of
anti-tumor agent.
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Abstract

Concentrations of the chemotherapeutic agent, cis-diamminedichloro-platinum(ll) (CDDP) in a solid
murine tumor were investigated by submilli- and micro-PIXE analyses as well as a conventional PIXE analysis
to study enhancement of antitumor effects caused by radiotherapy combined with CDDP treatment. The
conventional PIXE analysis showed that the platinum concentrations of the tumors treated with CDDP at a single
dose of 10 mg/kg were approximately 1.6ppm 1 hour after the injection, 2.0 ppm after 6 hours. The platinum
distributions in the tissue or cells of the treated tumors could not be evaluated in the present submili- and
micro-PIXE analyses since the platinum concentrations might be nearly equal to or lower than their detection
limits.
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Abstract

Since 2004, we reported the use of liquid-core microcapsules for anticancer drug targeting. However,
rupturing of microcapsules via radiation was lower than we expected. The more efficient rupturing of
microcapsules by radiation was needed. In this study, we tested whether radiation-induced O, from H,O,
facilitate the rupturing of microcapsules, or not.
The capsules were generated by spraying a mixture of 2.0% hyaluronic acid, 2.0% alginate, supplemented with
0.2 mmol carboplatin and 3 % H,0, on mixture of 0.5 mol/L CaCl,andFeCl,. Resulting microcapsules were
irradiated by °°Co y ray at doses ranging from 0.5 to 2.5Gy. The released carboplatin was detected and
quantified by particle-induced X-ray emission.
The antitumor effect was measured by growth delay. The strength of adverse effect was measured basing on
fuzzy hair, loss of body weight and death.
The radiation-induced O, from H,O, significantly increased rupturing of microcapsules. Those increased the
intratumoral concentration and antitumor effect of carboplatin; however they were not significant.
Our microcapsules should be more improved to increase radiation-induced rupturing.

236



NMCC ANNUAL REPORT 16 (2009)

The analyses of bystander effect induced by low-dose radiation in glioma cell

A. Yoshikubo!, A. Baden®, S.Wada®, T.Kakizaki', S, Goto?, K.Sera® and N. Ito*

'School of Veterinary Medicine, Kitasato university
35-1Higashi23bantyo, Towada, Aomori 034-8628, Japan

*Takizawa Institute, Japan Radioisotope Association
348-1 Tomegamori, Takizawa, lwate 020-0173, Japan

3Cyclotron Research Center, Iwate Medical University
348-58 Tomegamori, Takizawa, lwate 020-0173, Japan

Abstract

Recently, it was considered that the cell lethal effect by low dose radiation was due to bystander effect. Cells irradiated
low dose radiation secreted something liquid factor that induced lethal effect by signal transduction. So far, we
suggested that radiation induced bystander effect is closely relative with sphingomyelinase. To analyze mechanism
between activation of shingomyelinase and induction of bystander effect, in this study we investigated divalent metal
that are necessary for sphingomyelinase activation using PIXE analysis and mechanism of lethal effect by
sphingomyelinase. Extracellular zinc value by radiation (0.1Gy) decreased for 5 min and increased for 15 min after
irradiation. On the other hand, fluctuation of extracellular zinc value by treatment of spingomyelinase inhibitor was
suppressed. NO and DNA damage were induced in the bystander cells, that were non-irradiated cells culturing with
medium of irradiated cells. These results indicate sphingomyeliase is activated by binding zinc element,
sphingomyelinase itself function as bystander factor and .induce cell death.
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Abstract

We have measured the concentration of fluoride and other elements simultaneously in shark teeth using
PIXE. 17 samples taken from 10 species of shark. As a result, 18 elements were detected. Particularly, Ca, Cl, Mg,
Na, P, Sr, Zn, and F showed high concentrations. There is a high statistical correlation between Ca and P in shark
teeth. However, there is a low statistical correlation between Ca and F. Judging from shark teeth is composed of
Apatite, it is possible to consent to the fact. We have 100 samples of Shark teeth and are planning on reporting the
findings of a study with larger samples in the near future.
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Abstract

Particulate matter (PM) was collected at the Hachimantai mountain range in northern Japan. In the
present study, the origin and transportation course of the heavy metal elements were discussed for PMsi,. and
PMcoarse, determined by using PIXE (Particle Induced X-ray Emission) and back trajectory analyses. The result
shows that the PMy,. emitted mainly from artificial sources, compared with the PMq,rse from natural sources,
since the Enrichment Factor (EF) value and S/K ratio of PMsj,e was one order higher than that of PMyase. The
origin of Pb in PM at Akita Hachimantai mountain range has both of the anthropogenic and the metal refining
origins, using the analysis of Pb/Br. Furthermore, from result of back trajectory analysis when the air mass was
transported over the Japanese Islands, the air mass was mainly passed over the large-scale industrial area in Japan.
The origin of As and Se were mainly gasoline and coal combustion, and were transported from Chinese continent
and/or Korea peninsula.
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Abstract

The method of quantitative analysis of oil samples in in-air PIXE has been developed on the

basis of the standard-free method. The components of the continuous X-rays originated from air

and a backing film can be exactly subtracted by normalizing with the yields of Ar K-a X-ray

peak. The method was developed using three kinds of standard oil samples and its accuracy and

reproducibility were confirmed by comparing the results with those obtained by the

internal-standard method using single-element standard oils. Validity of the method for practical

oil samples was confirmed by applying the method to various kinds of oils such as engine,

machine and a few kinds of edible oils. It was confirmed that the method is valid in a case

where arbitral element is designated as an index element depending on the composition of the

oil sample. Moreover, targets can be prepared by anyone within ten seconds only by putting a

drop of oils onto a backing film. It is expected that the method will become a powerful tool for

the studies in atmospheric environmental sciences

Keywords : Oil, In-air PIXE, Standard-free, Quantitative analysis, Mobile oil
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41X [SFIFRP-170 O¥ER A BN E L= I B HPLC IC X 2087 0 7 ¢ — VAR LT
Do A H T DK R, C18 Bl T b7k X HPLC /v — 7 (2 mL) 75 HPLC
71T DTE AL, 18 5y THAEAR O [SFIFRP-170 23 AH SH, BEICKE 2R 6o UV o
— V7 DR INDA, WETTTRECHEE SN TR 7T 77 ¥ a VIRIZIEA R OIR A
FEEAERWLOEEDbILS, 20 pA O B — NEE, 20~25 3 O RS cRlE X 7= [18F] 7
v FA I BHFE LT, RAEEKIE LT 59~104 mCi O[1CIFRP-170 MG Hilz, ZDHEIL
BTN D PET BAEIC AR ETH D, A TRIZIIT 2 8 RUIET 8.3~12.3%, [18F] 7
v & OB FEROME I 95~97%, B2 —72 >y FAKOBEILA B G T2k 80~88 4
ZE LT, —J7. [MCIFRP-170 [ZMdRE iR A = Lo < R, AN TROT SR L —
HIC X DREHIR OB M S, TORBRE L THE L < ML AAME 2K T S8/,
WE ., EHERE. BRERE T O N 5% < O BRI LA EN R 252 07 <
ZOMBIEDTD S ) =N EDT I IHNATIR DUy —B LT A2V BOEINNAE R
L &N TW5, [8FIFRP-170 OE. 7 A A E UBROTINISREARET 5 = L AR SN
Tk V., HPLC 3 BUR OWJEF I i Z oY 7 —/v (5 mL) Z¥ENZH7 0 g

270



NMCCE [ FH RIS A SR SC 4 16 (2009)

D& TR AN A D Z L ISATRETS o7z, L L7a b, ZOFIETIILE Lo, BRif/e
HEHMEFRME 2155 Z L3 TE o7, ZORBESEMRT &, n—4 ) —2 /KL —%
—IC X DR 2T T, B X o TH L SFIFRP-170 O =% J — Uik & A # A
AR THRRS 2-AUCOTEGRFT 2 0ERH L L b,

—J5i, [SFIAV-45 SEAEREZF L HH LU TOEEBY ThD, AAIFH : 80~83 43, ik
LRI : 95~98.5%. LLIEFRE 1 2.4~4.6 Ci/pmol (85~172 GBqg/pmol) 4 AKULER : 17~22% (EOS)
AR & : 56~104 mCi (2.0~3.8 GBq).

YL EofER LY, [BFIFRP-170 $ L O8FIAV-45 &k & i L CTHESE L 7= ARks A T 2 04 Tk
D OMNZIR oz, Flo, ZORMY AT NI 8F 7 1 — 7 05 RRIZ & %It /T RE 72 LA
PEDOBUVEREZ A LTV D Z LR T 72,

[*FIFRP-170

N

UV (280 nm)
Radioactivity
UL
[ T T T ‘I‘__ﬁ‘lj\_ T T l T
8 12 16 20 24

0 4

Retention time (min)

Column: YMC ODS A-323 (10x300 mm), Mobile phase: water/CH;CN (88/12),
Flow rate: 3 ml/min, Detector: UV (280 nm)

4 HHEHPLC HEE/S2—>

B
AWFFEIZBE LT, TV T A TR T2, MR, BXOAART A Y F—""1
S {CREAY A Z7e b B F—DAE v 7O ZHIINTEEN T LET,
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A flexible automated nucleophilic [**F]fluorination synthesis system for

¥F-labeled radiopharmaceuticals
K. Terasaki', Y, Ishikawa?, T. Beppu®, M. Shozushima®, S. Goto ° and R. lwata®

! Cyclotron Research Center, lwate Medical University
348-58 Tomegamori, Takizawa 020-0173, Japan

2 CYRIC, Tohoku University
Aramaki, Aoba-ku, Sendai 980-8578, Japan

® Department of Neurosurgery, Iwate Medical University
19-1 Uchimaru, Morioka 020-8505, Japan

* Department of Dental Radiology, School of Dentistry, lwate Medical University
19-1 Uchimaru, Morioka 020-8505, Japan

® Japan Radioisotope Association, Nishina Memorial Cyclotron Center
348-58 Tomegamori, Takizawa 020-0173, Japan

Abstract

The relative simplicity of FDG production may not reflect the complexity required for many
¥F_radiosyntheses. Based on an automated module for FDG preparation, F100 (Sumitomo Heavy
Industries, Ltd.), a new automated system has been developed by introducing two purification modules,
one for the hydrolysis/deprotection reaction, the purification of the intermediate, and HPLC loop-loading,
and one for the formulation of the injectable solution. It’s flexibility and utility were demonstrated by the
production of [**F]JFRP-170 from [*®F]fluoride ion. The reaction was performed in DMF for 3.5 minutes
at 100°C, and then the reaction mixture was injected into a semi-preparative HPLC system. The desired
[*|F]FRP-170 fraction was collected after 18 min. The overall decay-corrected radiochemical yield was
10-16.7 %. Radiochemical purity was > 95 % and the specific activity was 180—-320 GBg/umol at the end

of synthesis.

273



NMCCE [ FH RIS A SR SC 4 16 (2009)

PET taes = ZFIA L TO PET MRELLERBIE

P e ABORK 2 MR BR T B 2

VEFERRFY A 70 oo 2 —
020-0173 & FIRJA FRERFE IR AT IR -84 73 %k 348-58

ZHAL KRB R Z G TR R B L X — TR HIY
Fir e SR o LSRR e s e a5
980-8579 EHRIRALE T FH HE X A T H % 6-6-01-02

1.IEFCHIZ

PET MEREZHMERF T2 72 DIZIT A T F o R EMRERHMINII R v 2 E M TE W, PETDA VT F R
IZ PET A — {7V, PET MEREFHMIZ = — V23T 5 2 & T, BEARMREOHE: L MR T b, PET ME
RERTM T EFEE N W O FEEL Y, MERENED N TWDH, UL, HIEEE O F I3
ERMEICAEDLEDL Z ENNEEARER b FEET 5, [FDG-PET & IC BT A REHMICET 2 A RIA4
VI (UATIHREERTA R4 )0 TlE (&b ED 2 LR REEREE . FIRERIRY HIESMICT D
5zl LERTWD, PET MEREFEMLAER 2 SEhE 9 235615, [Fl—5:1F T PET PERE Hel sk Bk & 52 it 3~
HTEMMETHD, T TAMETIEIEOEBETHLREMAREE B X DN MESMH 23R E LEH O
PET MEREZ LR L7272 OG5,

PET HEDVEREZ LT D - DICBUTORMBBE L EZ BN D,

AR D PET RREVSMERF STV D T &,

DEDEBICEBNTHRBEZHESRETHD Z L,

R 77> bar&EFEHATHI L,

1) ORROMHRENMEEINTVDAZLEIFA—IOEYRA LT FUANRERENTND E WD
ZLThDB, 2) OEOEBTLRSEARSZETHAZ L E\WS DT, PET HEEORIE S T2 AR ]
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BEARZUHETH Y EREICIIBRBEITES IR, 2 WVWH L TH D, 3) DELZ7 v FAERMEHATS
LEF T P ANRRD ZEICE W ERO BB L FEROBNERET H72DICKE LR D,

2. B8

PET OMERBIZZEDEH SND 7 UV A Z NV OFEEH, K& S, MEFHEEE. 7 — 2 IUEE, B R
. BEMEEIC KL > TRAE ST D, REABMEBO 7 UV AZ APPSRV F—ofRReIE & &
LT, o PET HEREIC D DK F2MELS TIZPET &KL L CaEMRE S IEAR bRV, ok = &
(G R RRE N R D720 R U PET EEZEALLRNL S PET EEBMENERL 2 bE 26N 5,
ARFGEIE, TN ETITED Z EMREIHRE STV PET sk OB T —2 DO L Z RN EORE R 5T
WLDONEWREICTHEZAICHD, HIFFSh 2R E LT, PETHRED 5 072 PET OBEIE, & &M
OREEPALNIIND LEEZOND, £ DT2HIZ PET YERediliiE 2RI L7z,

3. A%

K PET PERELLUEAIZE Tld, MIEHE A & MEHELE TN T A R4 1 InbalH L, &5 TR
A FDG-PETICTREIEN A RT3 A L J(LATIEIEN A R T4 )0 R VSN2 i ER 21T - 72,
ARG D=0z, WEEH, WESRM. figk DI L 9 B TH¥EE 21TV, PET PERENE 3% Lk 25 &
1To 7,

.1 AIEEEDRE
MR A R4 ) VT PET MEREFEEEH & UL CH & OBK THER L TR X - WHIEEH AW
SOMED BN TWD, TOHNLARIFIETIHILLTO 6 s EHi-,

@QBEL7I v a v
O —E
@OWHBRENE BREEHA RT14 08 R ) D

DODO®DZEMRAE(R). BE, BELY 77 v a v, B PET OMAMREL LTRETHY |
O ORRICE N T BEARAEA TH 5, QOEMAMAE (W) 1% 3D-PET $E THEA 7 1 2 DOFHIC
BOCTEE, BHMETT 52 EAMBATWSRD, RATA X3l B E Lz, ®OH AR
Rix REETA BT A 0% B WA Lz, ZH T PET OMEARMRE & PET BEFFAH & 7 hE
%,

AWFFEOH BICEFHERICO N D DRI E ER TR, ZHUT@FEeRA R & 722 2 kT, @
WO PET MAZIT> TV D MiRIID RN EEZ BN D L L b, MEREFHEIC IR T 2 MERF ORIE < &
RIEHEZBAD SEDTDEIE LI,
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3.2 AIERHDEE

W O PET fEa% (28T, PET PEAE L # iR O F2hE rTREFRFNIXR LT\ 5D, ORI A & DR
BKTHRNALTF U ADHTHD, EHHICLTHLLIAERBRATHS EEXLN., REHETA T A
v VDORESRMDOEFENLETH -T2,

KRFZETIE TRERI T A RT3 A2 VORESRELAZF L, — NOBSFRELAR 2 — B LA (4-5 BEfE).
L7y% 185MBq LA O RI i I & T PET PERE LLll Wl RE 2R I E Stk 2 3% iE L T,

Ak D PET MEREFHM YT H 5 TR T A FT A > ) D& il UARIZE DORIE S H S5 6 5
TChHbd, UTFICFDOER S EZIRRD,

—%& A, REENTA RT A4 ) 1ZRREEHIKHT 2 IR E 5%UN & ED TWAHIEH
NEN, LvL., AFFETIZ 20 EICED D Z & CRIEAREEZ% < UEHSE 245 720 b MERERT
HEBRTAZLIC LT, T _XCOPET EECRH —FMUELTA7-DICRIEREERESMEL L=,

“EH, BARATAADT—EZINEI T IBREM BT FEHREESN TWAESEZATA AT

TR LTr, 32321, 3221 CHREHEMTA RT7 4 ) OWEIEAESE & ARFE TOREL B L, 3+ 3.2.2
\ZIZ NMCC IZB T A RIERF O R L aH L7,

# 3.2.1 FDG-PETREICBITHBREEMCETLAIHA FI7 A4 VRHIEEER

HIEEREHE prompt/de HEHTUH)
lay
BB / /
¥ — 5%LL T SM(TRTDRFA
A)
22f8 4y fR e 5%LL T 100K
BEL77 7 v a 1%LLF 100k/flame
N
R 1%LLTF 10K
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# 3.2.2 AR IT SR EELE L NMCC (21T 5 ZBED MR B b 0§k

/ - NMCC (2 81F 5 DEERDF
. t E
W7 B promp " (keps)
delay(%b) (count)
Emis Prompt Delay
R E / / 119 153 33
¥— 20%F}3E 5M/slice 155 196 39
2o/ 53 fRRE () 20% 13T 100K 0.52 0.71 0.15
72 [ 53 FRRE (FR) 129%f}3E 100k/slice 13.1 14.6 1.5
L7572 .
%ﬁ‘ 12% 43 100k/flame 3.39 3.93 0.45
vVaJvs
RBE 10% f+3T 10K 7.82 8.52 0.84

EFA. INURIEIREREECHLIOWER T THLHEVMAL N TV RNESTH D,

BN E REIETA T A4 V5 W) Clkke@gPoEICHE AT S, K3.2.1 12 NEMA IEC
BODY 7 7 > b A DER~D Rl HADERT- %2R, BV OSSN TWDLEH DA RI HATH T TH D, Ak
13321 O AITRTEIIZEKRDOEIZ DRI ZE AT HRETHDH, AHETIEX3.21 D BIIRT
EHVICER~DBRFOFIZHLRIZE AL, 2OZ L TERPEZH TR | EROBEBAERK/NRIZE ED
LT ENBTED,

ok B DY

AMETIIRI ZZZCHHEA

X 321 BODY 77 ¥ hA~RIZBEATBES

4FH JRERTIZONWTTHL, ZORITEIZT A IBLZPEET LIV BIRORLABEIT 5,
B22ITEKEHEMN 7 7 FAOWER THSL, —2—2DRY —TIEEEZH >TNHZDRY —
THEKREWMAD L ICEEINETE, FDOFEOPET Ay M) —0HLERERE 7 7> hADOHLNIT—
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BL< 2%, ARTHNFHEmT >Ny ROSIE2LETLILEN DL, ZHHRHEMRZ BE L,
ZOEFREEIT T

2 =7

X 322 BEZ7 bAOKEKX

S5EHIIEERNE Y 7o bAoA BELT 77 v a 7 7 b A 2 RERE(FR) O I E T XBRIFAE R O IR
RO TR TRz M 2, EEEREIZNy FETHET S,

6 % B bRIERFBEM O -0, 22 RAEIT 3 RUIRIRFIIE & L7z,

.3 MERDBE

PET MEREZEAMLLER EER 24T 5 72 @ PET g% L. FDG D& KREZHME T 52 L NARERY A 7 1 |
oy EHAET DR E Lz, £RE—0OERICHLEDLT, MTENELEDLD Z L TR % ERR
EhI/NRICT DD EENERICE B -7, MARIGICEIE, BIE O PET i (I ERE T 5 Z & &
o7,

KRS % K LT DIX 6 figk T, Mgt EIRE 925 3fiak, MK %Z EK L35 3k Th -7z, PET
DEHIT6 B, SR, 24D A =D LiroTz,

# 3-3-1 IZERB MR & PET &, PET A — W4 &~ d, & 3-3-2, # 3-3-3, # 3-3-4 |[ZHAHH,
25 J-ADNI OB FHE S 2T,

# 3-3-1 EBRSBINMER

MK ¥E PET A—%
A SET24000 SHIMADZU
B SET3000GCT/M SHIMADZU
C SET3000GCT/M SHIMADZU
D Biograph SIEMENCE
E Biograph SIEMENCE
F SET?24000 SHIMADZU

278



NMCCE [ FH RIS A SR SC 4 16 (2009)

# 3-3-2  EBRB NN R O 4 F A AR & i (BE )

WAL HiE B R wE7 4N BrEL iz < U 2
(e D875 & g — fHIE = 2
SERE FBP Cutoff 8 Gaussian BL 1.0 128
Order2 EWHM6mm (2D)
SRR OSEM subset26 Gaussian HDE 1.0 128
iteration4 EWHMA4mm
FEEE FBP Cutoff 1 Gaussian HDE 1.0 128
Order 1 FWHM6mm
SRR OSEM Subset 8 Gausian SSS 2.0 256
iteration 8 FWHM 3mm
SRR OSEM subset21 Gausian SSS 2.0 256
iteration4 FWHM 8mm
SREHE 3D— Cutoff 8 2L 2L 1.0 128
FBP Order2 (2D)

#33-3 ERBINEROFEHEERESEEY)

n Subset % 4LER AL % ~ kY
WAL | EHERE o i )
iteration T ANE— | FIEEE 24 7 A
AW- Subset16 Gausian 1.0
28 2L 128
OSEM Iteration2 | FWHM6mm
DRAMA Iteration0 Gausian
25 ) HDE 1.0 128
filter cycle 1 FWHM6mm
DRAMA Iterationl Gausian
25 ) HDE 1.0 128
filter cycle 128 | FWHMG6 mm
Subset8 Gausian
25 OSEM SSS 1.0 168
Iteration?2 FWHM5mm
Subset14 Gausian
25 OSEM SSS 1.0 162
Iteration6 FWHM8mm
AW- Subset16 BW Filter
EX 1 OSEM _ cutoff8 L 1.0 128
Iteration2 order?
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# 3-3-4 FEBRBIIER O EREHER S (J-ADNI)

8
i » [CIRE R 359 , BAOE T 4L & ~ b
o L ‘ AnER ik 3
54 % X — ;R /73
1E
Subset16 BW Filter cutoff 8
A SHEE AW-OSEM o 7L 1.0 128
iteratio4 order 2
DRAMA lteration4
B SRIRES 2L HDE 1.0 128
filtercycle0
Iteration4
C SRR DRAMA 2L HDE 1.0 128
filtercycle0
Subset16 BW Filter cutoff 8
F SR AW-OSEM ) zL 1.0 128
iteratio4 order 2
4 R
4.1 TR FRRE ()
PET OREARIIVERE & W\ 2 B 20 fiEREIL. A — D AFME T 3.5-55mDIEIZH 5, UL, EEEORRK

:F&éﬂé@@1/4X%££®twéiéi&74w&~%ﬁ%ﬁw\%%%&u@iﬁ%@%ﬁ
GIFRRE LT E TR o TV D R TIEZ DB AEHY 7R g D 228 43 e % (X 4-1-11% 4-1-2 [ 4.1 31T~ T,
AB,CF IFBHF IO E &M ZHAIZ L TWD PET fligk Th 5, D, E figkiies FDG £x LIcHA|Z0H
b e N A @k&oftiot@@#ﬁ@ﬁT&&Lf%wfwé UTFDTZ 7015 [LIEE3)
FEREZ B S G A DO BB MREIIREL BitoTnD 2 R0 D, % @%()@ﬁ%

FWHM O )l T ﬁﬁ%mmWT6kﬂ3m ﬁ%ﬁm?&wﬂjm\éaﬁﬁfimmmf&4
+£3.2mm, Xf#f 1A TiE9.23.2mm, J—ADNI TIiZAZ A AN 55mm+0.8 mm, x5\ T 7.3=1.5mm T
HoTz,
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4.3 BEL7592 3y

BELAR L PET DR KO E b WX 2 EEMEZ RELSLELIN TR FTH D, EOBREOHELM D RE
ENTWDDNEMD IZDIIEBELM ERIBZOY A /7T ARNEL 25, K431 ITHEL7 7 7 v =
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FEIRIL 38 mm®D PET 7 F& 1.0 & LT, 2K D H5HE CREGT 5, X 4-6-1 1% D5 R &R~
T WEETARTA L TIEI0mIZESZ Y TTWNWT038 UL EEZHIEL TWD, TOEDESy AR
BiTAR v FERO 10mm 23R 2D A %575%%@’@?}‘% L2y L Z OB ) B XA IE O R 55 S
FXERERNEOND, HETN TIXIEEA LD PET BNMREENA KT A4 ® 0.38 IZITVWMEE 72> T
W5, LinL, 225 & J-ADNI Tl 0.38 % FIEID KR BTV D, X 4-6-2 1 XX D EBEOHBG THL, E
Mgk DI 2 4y DF — X WERE TH 52, ML 35 0EFOME TH 5, 10mm EKiL C, D, E, F THf
BEFLA, Bliigk TIXFTEDRD BV,

286



NMCCE [ FH RIS A SR SC 4 16 (2009)

e UBSU—EE 35 B e UhU—FE 3% 28

- 11 AuBuCuDEERF
1.0 ‘009

08
06
04
02
0.0

R o
rate UAhNJ—EE 3% ADNI
14
1o 12 A EBuCuD mE=F
" ko .
10 |
08 - 98
06 1 | s 05495—‘757
020
02 - -0l
0.0 |

10
R llll

X 4-6-1TEHENA RTA VE2RBROBER ST 7

B 4-6-2 |EENA NI VFE 28R 25 35ER

287



NMCCE [ FH RIS A SR SC 4 16 (2009)

5 BH

Ahask > PET IXEE , E& M, ZHofErn E2BERL T a7l &S FICTRINATWSD, PET
T—XIZBE L, 1FEAEDPET HEE P %%ﬁf 4 % PET #EE OSEICH L TR 5 2 & 2 41E
LT, BARMICIZERR PET 77— # 1% Dicom THEHH SN D Z R Z Wiz L7 77 v a v %
TS 2720 DY A ) 7T LT =2 O H LICHEEZ D 5 PET %&b b - 72,

TRTOERIIASHZ O CHILATRERERIVEC LD, PETEEOKEDOEIE L LA DH T
&%ﬂ%k&ofwéoLkmdf%Tﬂﬁﬁw%éﬁ%F~X#VU7Vw&ﬁEQMﬁ@EﬁEQ
LRER Lo, AEHKIH L7 PET Mg O ICIE F—XF ¥ U 7 L— X [ THAEGHREICH V. BHIC
FDG & 53 2 HEICITE WGk b & o772, Z D liax TiE NMCC 2> 6 £ HiA /VT/E'J/E%:UOLJT%
ZVTBLG O BRI 72 TN A FRETH VU . LD EE2 A — D BIEW T, ARIEIL R
CITWZPETEEED by I N7 =~ ZATEH RS, HEDBKRTED X5 MR THA L TV 5 0
W ThH D, &I, Flf OB FHERIEXZEIGEPIEZ R L TV A 23 % < #E 20 21 FWHM
TOZFNNF =R LT bRV, LB o THEIITHRTE RN LIk b, L LERRIZEIT

LRI E LTI IV ETRADONPPEETH D, A KT A 8D ORE R EREFHNILER IR Bl ©
EARFREIZIE S . S HRDMEEEHINEORF N ABLELEZBND,

AR (IS M E% TORREF O BGFEHRE GBI L T o, —ERE S NICBEEREMET, BED
ESECy o A PN *%’%éwiﬁgw’ﬁhfwéﬁ%#ﬁOTEﬂtkLT%\%ﬂi?@?%?

LHG L OBENGEFETLHZ LIXTER Y, LxL, #F LW PET FIERAl, AT L0 ANEE 2 BT
H%T%D\_ﬂ6®%®ﬂ%ﬁ@#mf<é%@&%bﬂéo
6. $5:m

PET IS ¥EA2 b LI — H CHIEWREZRHE & R 2 E L PET MEREMi R A LB 21T 72, ZTh b D
MESFHEIZRIFEHEZGIRE Lic, —#BICT7 —Z 0|0 HUNKREREEGFELE, e LT, £
ﬂ%h®ﬂm@511§9®%%ﬂ @Eﬂé#%@ﬁu FEEICEIVADEN TN D, EEfE A

FERRENHRIZE VY RES BRoTEBY ., BHERZR PET 2L L Tik. EER OV E WV I fEEI
ELT,
%5 CHR

1) B AR S H A s i 2 B2, "FDG-PET MRS IZ 31 2 B I B9~ 2 03 & 1 o BE I 24
#t7,Vol.27,No.5,pp.425-456(2007).

) () AART A Y b =T HRET - EEHSV A 70 b UEEFRHASMEESZE LEY —% 7
7V —7 PPET H& & O MR Al 0 7= O O I E 45 #1°,RADIOISOTOPES, Vol.43,N0.9,pp.115-136(1994).

3)National Electrical manufactures Association: NEMA standards Publication NU2-1994,”Performance

Measurement of Positron Emission Tomographs. Washington DC,(1994).

288



NMCCE [ FH RIS A SR SC 4 16 (2009)

4)National Electrical manufactures Association: NEMA standards Publication NU2-2001,”Performance
Measurement of Positron Emission Tomographs. Rosslyn,VA,(2001).

5) (#b) H AREBREH > AT LA T3S HARBEGER S AT AT ¥EHIM JESRA  X-73 PET & O GEFEA
7%,(1993).

6) (fh) H KA EE > A7 AT ER : HAREGRER > A7 AT EHK JESRA  X-73*A-2005 PET %
O MR REA %, (2005).

NEAAESLENFES - A RIA VREV—F 2 7 7 —7(WG) A L /3— "N A FDG-PET/CT i ik
A RT A 7 BEFH,Vol.29,No.2(2009).

289



NMCC ANNUAL REPORT 16 (2009)

Comparison of PET performance in clinical examination
among PET facilities

Toshiaki Sasaki®?, Koichiro Sera® and Keizo Ishii?

'Cyclotron Research Center, lwate Medical University
348-58 Tomegamori, Takizawa, Iwate 020-0173, Japan

’Department of Quantum Science and Energy Engineering, School of Engineering, Tohoku University
6-6-1-2, Aoba, Aramaki, Aobaku, Sendai, Miyagi 980-8579, Japan

Abstract

There are several guidelines for PET performance evaluation. Most of them require a lot of time and
strict conditioning, so it is hard to conduct experiment for the evaluation precisely following these guidelines.
Here we selected six items (resolution at a point, resolution on a line, sensitivity, uniformity, scatter fraction,
partial volume effect) from the guidelines with some adjustments on which we evaluate and compare PET
performances of seven facilities for the purpose of clarifying why and how PET quantitative values are different
among facilities. We also conduct the second test in the cancer PET/CT data acquisition guideline for the
comparison. All the experiments were held under the ordinal clinical conditions of each facility. The results show
that the data vary even with the same type of PET machine when the image reconstruction method is different.
This suggests that the terms of data reconstruction have to be considered as well as the difference of PET
performance when we refer PET data of other facilities for clinical purpose.
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Development of PET-CT viewer on general Windows PC

K. Matsuda®, T. Sasaki?, S. Ehara®, M. Shozushima® and K.Sera?

'Dept. of Software and Computer Science, Iwate Prefectural University
152-52, Sugo, Takizawa, Iwate 020-0173, Japan

#Cyclotron Research Center, Iwate Medical University
348-58 Tomegamori, Takizawa, Iwate 020-0173, Japan

® Department of Radiology, lwate Medical University
19-1 Uchimaru, Morioka, lwate 020-8505, Japan

*Department of Dental Radiology, School of Dentistry, Iwate Medical University
19-1 Uchimaru, Morioka, lwate 020-8505, Japan

Abstract

Recently, Positron Emission Computed Tomography (PET) is widely used in clinical centers for diagnosis. Each
PET-CT data set has many images (about 1000 images). Therefore, it costs much time for diagnosis. The purpose
of this study was to develop a system that reduces the time of diagnosis. We have developed a new interface for
PET-CT Viewer system on General Windows PC. In general PET-CT system, user needed to change Max-Min
parameter repeatedly, to show Region of interest (ROI). We have developed an algorithm that decides Max-Min
parameter automatically with selecting rectangle area on PET image. As a result, our system can calculate in a
moment (response time is less than 10ms) and show ROI quickly. If user can't obtain ROI that is the user imagine,
the user can retry to select ROl because of the response time.
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Brain temperature measured using proton magnetic resonance spectroscopy detects cerebral hemodynamic
impairment in patients with unilateral chronic internal carotid or middle cerebral artery steno-occlusive disease:
comparison with positron emission tomography
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KEK Proceedings 2009-8, 178-182 (2009)

Studies on changes of elemental concentration in a human body by means of analyses of long hairs based on the
standard-free method

Sera, K., Terasaki, K., Sasaki, T., Goto, S., Saitoh, Y., Itoh, J.

Int’l Journal of PIXE 19(1&2), 17-28 (2009)

The changes of the composition of elements in beech leaves during its growth at Shirakami-sanchi world
heritage area

Saitoh, K., Sera, K., Matsui, K.

Int’l Journal of PIXE 19(1&2), 55-60 (2009)

Extent contents chromium, copper and arsenic in waste CCA-treated timber
Chiba, K., Uchida, S., Honma, K., Sera, K., Saitoh, K.
Int’l Journal of PIXE 19(1&2), 103-109 (2009)

Standard-free method for hoof samples taken from domestic animals such as cow, calf, pony and sheep
Sera, K., Suzuki, K., Taguchi, K., Itoh, J., Goto, S., Saitoh, Y.
Int’l Journal of PIXE 19 (3-4), 123-132 (2009)

Quantitative analysis of feather samples taken from wild birds based on a standard-free method
Sera, K., Suzuki, K., Taguchi, K., Chiba, K., Yui, M., Itoh, J., Goto, S., Takahashi, C. , Saitoh, Y.
Int’l Journal of PIXE 19 (3-4), 123-132 (2009)
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Lymphatic distribution in the mouse periodontal ligament
Masuyama, M., Fujimura, A.
Microvascular Reviews and Communications 3(1), 2-10 (2010)
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