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HEiEE® (EX) PET imaging of brain oxidative stress in patients with Parkinson’ s
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IR R OB (Fi0) : 2Cu-ATSM-PET # W2 {LA LV AL A= 72 L » T, 73—
XY UIRBREICEBIT DMRRIR DL A b L AN IEF RTREICHTHEB L TBY, 2 OfE
ROMEATITEHB L CTEIML TWD Z EARENTZ. ZHICX Y, RN=F Y LRI 5 iR
AR, B{LA P LV ADREG L TWAZ EBRHAL N E -T2,

WFFeR R oMEEE (330) : [62Cu]ATSM PET imaging demonstrated that striatal oxidative
stress was enhanced in patients with Parkinson’s disease compared with the controls and
was increased with the progression of disease severity. These findings indicated that

oxidative stress assoclates with striatal neurodegeneration in Parkinson’s disease.
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/X —% >V % (Parkinson’s disease;
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NAECLDERTHD. MO THENSE
(120/10 5 N), HEAIGEEELHET 5.
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Y RUT (RS BEREAK T - JEPERS R
RIZEDEEA R L AR, R MICBE S L
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al. J Neurochem. 1987; Schapira AHYV, et al.
Lancet. 1989). L)L 2 E T, BEERM
BT DL A b LR T BB 5 ik
N, B{LA b LA EMRAEOZDY X
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Y7 LTHWEDIL, [62Cul-diacetyl-bis
(M-ethylthiosemicarbazone) (62Cu- ATSM)
IZ X % positron emission tomography
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(Fujibayashi Y, et al. J Nucl Med. 1997;



Obata A, et al. Ann Nucl Med. 2001). &=
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mitochondrial myopathy, encephalopathy,
lactic acidosis and stroke-like episodes
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(2L T3 (Ikawa M, et al. Mitochondrion.
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WZBE.OEIE (ROI) 28R @& L, standardized
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(r=10.53, P<0.05), UPDRS O S¥n 4
DI TRMUBR G AR ~ D EFEDMBNL & 72 >
TUW2. Wl S/C b &I IT A B AHET
RO LR T,

X 2 PD BEREIZIIT B, Wil S/C kb & UPDRS
BB OMBBERE Rt I T 7. BERIED
FHEEDSEERD s,



®
13 -
1.2 -
H
Q
ZRREE
e 1
®e
0.9 . . : :
0 20 40 60 80
UPDRSH# &5

(2) LLEDOFER X v, PDEETIE, MEE~D
bﬂﬂ%M@%w%ﬁ#mw6h T E
(UPDRS) (ZLbfil L CEERE XM L TNz,
Wmsm%ﬁ%ﬁ@@ﬁ%ﬁﬁbfﬁb
(Snow BJ, Ann Neurol. 1993), AWrFEIC
BRI, PD EBE DRRSIRIC ié@ﬁ
PEOHETTIZ, BRIEA B L AR L TS Z
EETRBELTWD EEZ B, £/, PDT
iﬁ%@&ﬁiﬂmmghé ENEL, A
bited DN SIS K 35S SE NI STB AR il Y R R
FIBR SRR TEETH D Z L nwib
XN TW5 (Djaldetti R, et al. Lancet
Neurol. 2006) 723, ARHFFEIZISVT D RHAKRS:
ﬁkf\0> 2Cu-ATSM D IR NVEEFE] i, SHAFR SR A

D KRNI VR BR~DEBILA R L AD LY
WVIREA RET 5D EE L. &%,
NC #EIZLEE~, PD BEDEHFERITA EIC
otﬁ,ﬁxmm®$ﬁkﬁﬁ m%i&<
mﬁ B DGR A~OERBOINZL, s
W2k A0 TIEAeL, PD HKICE DD TH
HEEZ LN
B) ZhET, BEEKTOBRIELANLAD
FEAm X, R - BEHE O 8-hydroxy
guanosine 72 EDOALY) OREIESH VG
TER, BEREERR EWMRITCE T 5
FEAMIXNEETH D 7=, PET 1T K DHEREA A
— U NIRETH Y, FEOBRNPEIRS
TV,

Kﬂnf%wt“wABMi EF O]

 GEIEIT) REEOMWALIZI VT, [*Cul®

ﬁﬁﬁéhélkﬁiof%%?é
(Fujibayashi Y, et al. J Nucl Med. 1997).
R hav R TREREREIZK > TEET
WRBIZHBLL, IEMERR RN X D E LA
hvz®ﬁlk@5twﬁ@ummmﬁﬁw
MILA MLV AZRKMTHEEZLND.
Cu—ATSM |3 & BA P A 75 55 |l & 5 7z
DIUMN~OEREL B THY, 98%2% B HA
BT 2570 PET AR E L CoZEMELE.
S2Cu-ATSM-PET % PD 7 & O A MERR BRI %t
LTS LTWDDIE, BIED L Z AHERS

THA2DOHLTHY, MAIMRETHSL L5
b5,

(4) LLEX Y, “2Cu-ATSM-PET A A — > 7T
JZO“C IRRSE IR DR A N L AT, PD '%%
ICBWTHIR L TRV, RRIRHABRSIAIZ
W, JEROMEITE &b IT#mT 5 = k75)/T
ST KR L - T, PDICRIT HRREAK
DOFFEIENEIT, LA L AREE LTS

ZEDNHBEMNE ST

5. LRI
(WFegE . wrge
=Y

Gy HFE e ONEHERTFJEE 12

UdEssamsC) (BH5 1)

@D Ikawa M, Okazawa H, Kudo T,
Kuriyama M, Fujibayashi Y, Yoneda
M. Evaluation of striatal oxidative
stress in patients with Parkinson’ s
disease using [62Cu]ATSM PET.
Nuclear Medicine and Biology. it
£, 2011, FIRIHF

@ Arakawa K, Kudo T, Ilkawa M,
Morikawa N, Kawai Y, Sahashi K, Lee
JD, Kuriyama M, Miyamori I,
Okazawa H, Yoneda M. Abnormal
myocardial energy-production state in
mitochondrial cardiomyopathy and
acute response to L-arginine infusion:
C-11 acetate kinetics revealed by
positron emission tomography.
Circulation Journal. &#tA, 74 &,
2010, 2702-2711

® Ikawa M, Yoneda M, Tanaka M.
Energy States in Mitochondrial
Cardiomyopathy - In vivo Functional
Imaging and L-arginine Therapy -
[Editoriall. Circulation Journal. #7¢
A, 744, 2010, 2560-2561

@ Tsujikawa T, Yoneda M, Shimizu Y,
Uematsu H, Toyooka M, lkawa M,
Kudo T, Okazawa H, Kuriyama M,
Kimura H. Pathophysiologic
evaluation of MELAS strokes by
serially quantified MRS and CASL

perfusion images. Brain &
Development. &#HiA, 32 &, 2010,
143-149

® Ikawa M, Okazawa H, Arakawa K,
Kudo T, Kimura H, Fujibayashi Y,
Kuriyama M, Yoneda M. PET imaging
of redox and energy states in
stroke-like episodes of MELAS.
Mitochondrion. &#tf, 9 #, 2009,
144-148



(=
)

FaRR] GH1 244)

Ikawa M, Kudo T, Arakawa K, Kawai
Y, Tsuchida T, Kuriyama M, Okazawa
H, Tanaka M, Yoneda M. In vivo
functional imaging of energy states

and a therapeutic potential of
L-arginine for patients with
mitochondrial cardiomyopathy. 7th

Annual Meeting of ASMRM and 10th
J-mit. 2010 4= 12 /1 16 A, %l
Kuroda Y, Yoshii Y, Yoneda M, Ikawa
M, Kiyono Y, Mori T, Yoshii H,
Furukawa T, Asai T, Okazawa H,
Fujibayashi Y. Cu-ATSM is a novel
indicator of intercellular over-reduced
states in mitochondrial dysfunction:
fundamental evaluation using
mitochondrial DNA-less (p0) cells and
cybrids carrying causal mitochondrial
DNA mutation of MELAS syndrome.
7th Annual Meeting of ASMRM and
10th J-mit. 2010 4+ 12 7 16 H, &l
Ikawa M, Okazawa H, Kudo T,

Kuriyama M, Fujibayashi Y, Yoneda M.

62Cu-ATSM PET demonstrates
increase of striatal oxidative stress in
patients with Parkinson’s disease.
EANM'10 - Annual Congress of the
European Association of Nuclear
Medicine. 2010 £ 10 A 10 H, v 14—
v (A=A KUT)

Ikawa M, Okazawa H, Kudo T,

Kuriyama M, Fujibayashi Y, Yoneda M.

[62Cu]ATSM PET Demonstrates
Increase of Striatal Oxidative Stress
in Patients with Parkinson's Disease.
World Molecular Imaging Congress
2010. 201049 A 9 H, IH

HINIEE, MRS, Tk, SR, Bk
MRIEN, KHIR. S —F 0 RE RS

RIZBITABEARN RO PET A A—0 7.

%5 51 [n] 0 AMpiRE A2 2. 2010425 A,
20 A HOR
Tkawa M, Okazawa H, Kudo T,

Kuriyama M, Fujibayashi Y, Yoneda M.

Functional imaging of oxidative stress
in the nigrostriatal system of patients
with Parkinson’s disease by
62Cu-ATSM-PET. FUKUI 2010,
International Conference on Brain
Function and Development. 2010 4£ 1
A 25 H, @t

Yoneda M, Ikawa M, Tsujikawa T,
Arakawa K, Kudo T, Fujibayashi Y,
Kimura H, Okazawa H, Kuriyama M.
Pathophysiologic evaluation of
stroke-like episodes in MELAS

patients by MRI and PET. FUKUI
2010, International Conference on
Brain Function and Development.
201041 A 25 H, f&H

Tsujikawa T, Yoneda M, Uematsu H,
Toyooka M, Ikawa M, Kudo T,
Okazawa H, Kuriyama M, Kimura H.
Pathophysiologic evaluation of
MELAS strokes by serially quantified
MRS and CASL perfusion images.
FUKUI 2010, International
Conference on Brain Function and
Development. 2010 4~ 1 H 25 H, #&H
Ikawa M, Tsujikawa T, Arakawa K, Kudo T,
Fujibayashi Y, Kimura H, Okazawa H,
Kuriyama M, Yoneda M. Pathophysiologic
evaluation of cerebral blood flow, energy
status and oxidative stress during stroke-like
episodes in MELAS patients by MRI and
PET. The 6th Conference of Asian Society
for Mitochondrial Research and Medicine.
2009 4 10 A 30 H, HAL(HE)

Ikawa M, Okazawa H, Kudo T, Kuriyama
M, Fujibayashi Y, Yoneda M. Imaging of
oxidative stress in the nigrostriatal system
of patients with Parkinson’s disease using
%2Cu-ATSM-PET. The 6th Conference of
Asian Society for Mitochondrial Research
and Medicine. 2009410 5 30 H, Ak (&
%)

FEESE, MIRTE =, LRk, AR,
SIS, RRAREEA, KHG. R—Fy
R BE BT DGR DERIL AL AA A
—VU7 R A RIAKRGFAA—T T
SFHTEES. 2009 4R 5 H 14 H, B
FEINIEIE, )35, 1EKSEAE, S
B, BRI, LRSS, MR Z, 2l
W, ARTEZ, KHG. MELAS IMASHE
FEAED MRI(CASL) MRS (ZX A i - f&
A OREIFAIZ AL ORRES. 55 50 [a] A AfhiRE
gy, 200045 A 21 H, fliE

TIPS -

6. WFIEHLR
(D) WFe A

N

TE3E (IKAWA MASAMICHI)

TRIFRTF: - EFE MR - BhE

g s 60444212



