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BT A Vv Tl d 5, TOBRBIIT A L REGRR SNk 2 AR5
BHO—RLELTEI-TWDLEEZX LD, BsiRNAA B R OMIIZ I T
b, RNAIBIRZE R LT5 2 X ER SN TV D, 2 ORNALEIN 2 AV 728 s 715
T, Bz 7RO LB IZ 72 5 S IRF S T Y, LavL, siRNADJE
AREETHLX T VAT RO FEIT310~330 RETHY 2 A THD Z EnD
Gy EIEK 13,000 FREE & 72 ) (kA pk CRUE X5 BRI (—ARAYIZ 418 1000
HKiii) LHE L TEDFTHD, EHIC, AEME S ORAR YT AT UEE) H
fe Lo U 7 =4 U IE LA T D720 BUKMEO MG 2 i LIZ < V&) RFY
BbbH, 61T, BOANAOBI A Lo 70 Z D[R 7 EOREE -
TWD, AEENIZEIT DRNALT AT O AR MEILsiRNAZ D RAJIZIRET D 2 L AV EE
Thb, ftoT, HRIEAYHEICSIRNAD EZEE BT AT OB N LER
AR T D, AN TsiRNAGY T O IEME 72 BN RETE R 4 15 512 1%, AR OPET &
SPECT2AS H7e Bifli Cd 57, PETIL, BHeE 1B AL & ¥ D AL RN 43 A & R
()72 8 % FER BRI S L T & | SPECT & B — Y& T i MEAER AL & O SR TR &
FDOAAEN AT ZPETIE E TIER WA EBIL TE 5, 2 b DHINIE, siRNADHil
IRIFFEICH ] T & 5,

BRI L7 Tl X BUE, ENICE W TR A R U 7o 2O PR E SR S o
EAEIG T 6 Hla Hd, ERABETR D&V, £z, Tk E 7" Mo/ Te Y = *
L= bild 7T 7 2y AT R U U LRI (Na™'Tc0,) ZHliH U, RS

WHLZENTEDLZEMD, A7 r bu DX D 70 KR FEEZ LTS LRWRT
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AWFZETIE, ™™ Te TsiRNAZ KRR T~ 2 Briffr 2 BA%E L. siRNADAARIN 4341 % 7
RE7E=HIZ, V2F L b T IU-NNN NN -ERER (DTPA) & Rkt
T ARSI SEsiRNAZ ARk L 7=, DTPAITAERFI CH T 2/ L& U &
HDHZETRERT I NEEEERT DDA EHRINTEY, FFEOTT
RIOSRPURIYSCNAA Y T X7 LA T R OREFRICFYEMEDS B, " Teld =00 734
DTHEV (6 K5H) Z &b, “ARMEsiIRNAZIEF#R T2 LIk 7 ==V 77
TREZEMETE 5, ZOX DI L THR L TelfisiRNAZ | EXUKEIZIC 4 —
NTZOHTTT 4 =TT TRIE LTz, Z OB AR #siRNAZ T L,
FEFLIZ, siRNADDDSF + U 7 T 5 TransIT-QR Hydrodynamic Delivery Solution
DIFAE T TSPECT A A 7 % FAVN TsiRNAD A RN 341 & i~ 7o, £ 7o O lacZi@fs
TIXB-HT 7 "N —EBMRIHREND, B-HT 7 by ¥ —BIL, mtEk
RWNeHE, LRI L BT v A WD Z & T, MY TR IS BT >
A TELENIZLAR—F—FETHDH, ZOLR—F—EFEL, FHE L L TXGal
Z AW Tin situ COMMALF IR R SN TWD, AAFFETIL, pSV -8 -
I hoF—Earhbeg—)b_X7 % —7% 293THIZE AL, TransIT-QR
Hydrodynamic Delivery Starter Kitl6 ZH\ T~ ADOIFIRIZEAT HZ LT X
V. lacZiBinfZWREIFEBL S 72, lacZ mRNADIEBL A EHEHIE T 5 72 DI
FAksiRNAZ W e, 2047 a—7 OFEZREBE N TR, B MNERTOE

RAFEBLOEENA A —2 0 71289 58 A 25 L7z,
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2 EDW 5

['C]-Cholineld, MM T VY NA ~—J{DEERZW 2175 Z LA HR L LT
Friedland 512 X W AR Ea72"Y, 1990 FRIZ, HaralIMIEEEORTNLIRAS AT 0
C. PETHIIESZWEE & L C[''C]-Choline DA MM & HE L7="Y,

2V ATAERN CEERER EZ R TAERNRS, RAT7 7 Foval) v lo
UUARE. A FNEMPEERONH A | WRIBEWEOT £ F L3 ) v OE R E
LD, {ERLMIDHER RSN AMETIX, 2V X —BIRERTTE L,
2V OHINENEED EF3 5, [M'C]-CholinelXHs AMIE O M AR Z FERRFIZEL Y
IAEND LV DFDG L 72 5 G OREFE e M Rt Tx 2, 2ok ok, =V
B OTTHEL, BMIES, RIS A, AR ETT TSl S TR,
F 72, [''C]-Choline DM~ DEFEILANIIIESE ~OERM L VBN EHME I TR
. BIZIRA VDRI E R CTH D L OWENRZ N . UL, [MCl-CholineldfF
Mg+ VMR -+ AR AR < L RIS IR A e S EER O NE T2 WIS
IARME EanD 2 00 [NCID RN 20.4 53 L FI< 2 O=Z 2T Bt
THZLEREE LD, BERTOERAMEICZ UL fx Z28A 2 SERREH ST
R, o BDARROER L 250 TR TH 505, InFEIRRIZEB T 2 IE5 A
BIZNANOGEZ L Z2EDRTTICHONTEY , o FENHEOE L & LI,
["'C]-Choline PETIZ X % [ETE A3 A O MRS G- 2 A M ETS £ > T b
EHEEREND, Ihb, BRI E A A—T 0 T BHFDGE [M'C]-Choline % [F] H Cfifi
4 55T, 2 DO HREE TG 2 BERAA FAMEZ SRR 2 Za kil RS HIRE &
b, £z, WBIC 2 FEHEZAWEAE, FarT v a v TRIKHAS D
DRREAT D, £Z T, ZNE TIrbN W [''Cl-CholineZ X » HEAIZ AW

% 24 TRE 72 G A DB CIRBIESEGHIWTNIC B 1T D ERE EN TV,
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F1E "Tc I L OVSPECT #5 %2 FV 7/~ 484 siRNA fEiRiE DB 3

Feam Tk _7= X 91z, RN T 2RNALH T O A % 1% siRNA % %0 B A9 12 mRNA
B3

m

THIENEETHD, L LBUE, FFREAITAMHFEICsiRNAD K E 2 B B
TE D HAMOBE L, AIRN TsiRNAD IEFEZR M A IE M A 1S5 7280

SPECT % MV 72 siRNAD TR H AT OBAFE S MZH TH Y | BUR R s IRNAIZBHFE (1
B DHIEEAREICET CE 5, Tz, AT, ™ Tez AV TsiRNAZ fiL

SRR 2 B DB FE A i AR T,

F2H ik

I MR

DTPAZE/K 446 K ONHEPESHR @R I L [FU—AL A 78T (A A, BEA) M BIEA L7,
HAL A X (T EFeMiss TRmAstt (AAR, KR 22blA L, v RERMmE
v 7=-TNA R Tt CREI vy EMEY FbA R) B AT LT, 293T
AR IIRSTATEE NB LA S8 S A YV — 2 ' & — (BAR, KRS <IET)
MOEEAN LT, siRNA, 77 /=0 v (ATP), RV ARV AT —EB LB~
BT Mo =BGy MNIF T T3 AFRSHE (AR EE) 2 HIEA LT,
Opti-MEM, Poly(A) Tailing Kit, mirVana miRNA Isolation Kit3s J U'RNase Al
Thermo Fisher Scientific Inc.tt: CKE~H¥Fa—t v VMU 0) 2HHE
ALTe, pSV-B-HZ 7 by Z—Ear hr—/~27 ¥ —(IPromega Corporationtl:
CREIY 4 2arv o WN=T 4 V) oA LT, TransIT-293, TransIT-TKO,
TransIT-QR Hydrodynamic Delivery Starter Kit & TransIT-QR Hydrodynamic

Delivery SolutionlX. Mirus Bio LLC(E CKEw 4 2> U MN~T 4 V) D
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BEA LTz, @7 7 2 F U LEEFT LY UL (PTc) IZRARATT 4 ¥y 7 ARASH

(HA, HH) HEEA LT,

AL E I L O BET T T, ST EDO b O T, KFICHFE LZARWIRY |
S BT FIT VT2, DNA DR BE & RS 1350 e L 1 CKIE] Bio—Rad A8 Smart
Spec 3000) TiEf L7z, SPECT Ef#RH(X Siemens mCAM Gamma Camera (N1 /|
Rar~y) BV TRtz 2REORREIX T >~ 2w % —COBRA 11 5003

(RN=Frx~v—t, KE~TF2—ty VM3 LPL0) ZHNTHELT,
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w2 FEERENMW
FERAIRIFEIRZ 7272 (SPF) 5 Wi BALB/c = R % BRI SL K5 & [ESL
Nt X —DEWEER T A BT A AW TEHE LT-, B ERIT T TR

SNRFBIOENNAE X —OEmEBERELZBERIC L > TERE SN,

%5 3 IH  siRNA Al%)

e siRNA 2 2 71 7 3 T BIEA LTz, 20 siRNA [Z8HD 3 7 Rl 2 18
DT T UINDF—R=\ T4 LTz, siRNA DX 7 L AT RESIIE, lacZ &
{57 (NCBI Accession No. NC_004431) ZHEf)E 32 X oICEkFt STl , 7

Fr U AEPFERL TV,

lacZ i1 ZH=H & 4% siRNA OFESNILL T O L B0 TH D -
5" ~GCAUAAACCGACUACACAAUU-3 * (& > %)
5" ~UUGUGUAGUCGGUUUAUGCUU-3" (7 > F k> R),

lacZ BIn T HAEH & LW EME T Y ha—/L siRNA OFEFNILL T O LBV TH D :
5" ~ACAAACCGGCAUACAACUAUU-3 * (& > %)

5" ~UAGUUGUAUGCCGGUUUGUUU-3" (7 > F k& &),
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F 4T ""Tc 2K D siRNA O EREE

X U I ATP & DTPA DfE G & i 7=, HEPES FEM@EHE (0. 1M, 20 L) % ATP VAWK
(100 mM, 20 L) EIRA L=, WWT, ZOIKRIC DTPA #EkY (2 mg) ZINZ.
5 ISR TR L7z, RIEZEEIZED TDIPA G ATP IRk & LT,
RIZ, Poly(A) Tailing Kit ZHWT, HEMEDT 7 = % siRNA @D 3~ Kbl AT
MU 72, 3% 112" siRNA ¥A9E (20 M= 0. 26 mg/ml, 20 u L) % Poly(A) TailingKit
ORI A, K<EA%. Wik%E 37°C T 3~6 FFflA v 2 ~—a LT,
WIRFPORY WA AT —E (B-PAP) DREEZLSHE (0~32U), flEiEE%
RE LTz, —HOTREEZK X%, KL TIGE DT,

mirVana miRNA Isolation KitZ VT, FEHERZ2 FNECTDTPA-7R U (A)—siRNAJRE
YR LT, RNARIKRORERLISMN, K55 F R AA > (21~200 bp) &=+
KA A (200 bplh ) ZEERR L7z, 512, *'Tc0,” (100 L, 74 MBq) &7
BOWHLA X (1D 2RIz, K<BE L., 371°CT 5 A »Fa~— kLT,

KE LTS AE IS, FD% . “"Te-DTPA-7R U (A) —siRNAJES W 2 ERE L7,

Poly(A) Tailing Kit OfHA%

AU WARYAT—E (2U/ul) 16 L 320U
B T 50 ulL
DTPA-f & ATP ¥k 2 ul

siRNA 20 uL
RNaseA % & A L7\ K 12 ulL

Al 100 uL
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%55 TH  siRNA O FEAfh

FEAEG S iRNA & "TelfiksiRNA Bug) % 209K VU7 7 U7 I R I/VZEINL
BERKENINT T2, ED%, TR T 4 L LICEOL S, ""TeDA— T PF
75 L EG, AVvEF AT avw A R (EtBr) T 5 e L., W
Transilluminator TM-20 (7 7F = MRSt (AAR, TA)) Z MWV TsiRNAZ

Lize Tl Ho~h o2 —%H\T, Z/LDsiRNA/N Y RO RGRE 2 HIE LT,

293T Mg~ lacZ BAGFB LW siRNA D T DI N T AT =7 g v

TRANSIT-293 (80u L) &pSV-B-H 77 hyHX—Ear ha—nL~_7 Z— (20 g)
ZO0pti-MEM (2 mL) ZIRA L7=. X512, Z OWRIRICTRANSIT-TKO (120 uL) # ¥R
mu., BEWZET X RV 7%8E (350uLl) (ZHI L7z, *"TeifiksiRNAF 72139
ks IRNAJRIR 2 Opti-MEMTTAR L, ZNENN O (18ul) #HY ., LilREA
W EIRE LTz,

b MG IRE S 203THIZ 24 7 =L L— McHitE ., 5% CO,50: T, 37°C
TEE L, RWT, a7z MIRDERNCENDE A F aX—2 N5 H
D L7z, &7 A DRERM (250ul) ZFREL, RELMZ T, ZORIKT
KU VORIKREE 60 LI Lz, —EREE. 5% CO, RS . 3TCTIREME A

X aX—T g LT,
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FOIE B-HTU NUH—BYAT vk A
B-HZ7 0 N H—BRET v BAITIX, B-HT77 M F—BRaxy N (FH
T FHE) ERW, BRIZIER D & 293T flilas U R ETAEFRAE K (PBS)
TERONCWEE Lz, BEREREZ AT = VI LTz, 2937 M4, IR C 5~
SA ¥ 2= g v LT, MIRIEEE STV, BEo X-6al YLtk G
MIPREL Sz, IRWT, 7 x)L%& PBS T2 [EEE LIZDOL, X-Gal Y v 7 A
(1 nl) 28T =Wz, RWT, =)l 1 R D —BE TOHIPH T,

37T CTA v FaX—rvarli, HOOROENFIEMETHE LT,

BT ~ U ZBIC T D lacZ BinF ORI B

~ U AFIEIC BT D lacZ BAFOWFIRB 2 Z S 5720 TransIT-QR
Hydrodynamic Delivery Starter Kit MV 7z, =7 X% 50mg/kg < b3/ LEH
— VO RERENTEH TREL L 72%, BIA LY —ICEE LT, v~V 2D RFIRIC
TransIT-QR Hydrodynamic Delivery Solution (2.09 mL) % pSV-B-H T 27 Fv &
—tBarbte—nxrZ— (10pl) 2Nz ke e, EET4~7T BLUNIC

HFEALT,

558 TH  ""Tc Ak siRNA 0> SPECT {445
I FEHESIRNAD AR N5 AT 1. Siemens MCAM Gamma CameraZ VN TIZBERIZ
i LTo, ~ U A% 50mg/kgDRy ML E X — LD IEENTES TR L 72, B
W AR H—IZEE Uiz, siRNADRH OIRN 346 % WE T 572, TransIT-QR
Hydrodynamic Delivery Solution (2.5 MBq/PE) % FHWN T TciE#ksiRNA (0~200 bp)

ZRFRD HEIRNR G LTz, EGREDISERELZBMG L. 60 Rk L7,
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FOIH RNA 7 —F AL BOMRICXT 5 siRNA DZEMED M
FEFEZESTRNA, “"Tei® ik siRNAFS KX WMTransIT-TKO (10 u g/mL) & OfEA AR DOFE
FsiRNALZ . 0 fERESE Cd HRNase A (20 pg /mL) ZI04. 37 CT90 4rfilA > =%

aN—a Uiz, pOREEREHE IV s IRNASE 2 JIE L 72,

18



H3H RER

1TH  ""Tc 12K % siRNA OB A=

i

R WRYATZ—BEHNT, BHHOT T =2 %siRNAD 3 ° RimlfHmL, 7
T = D-NH, 3% &£ DTPAO-COOHEE & 75 A S ¥ 72, X 51T, DTPADF L — MEARIEA

ZZHAWT, TeZxsiRNAICHEA S5 2 LI sh L= (fig. 1),

55 2 3H  siRNA AR O REAf

AU Q)RY AT —BOENYZ HIZON T, EtBr OfFEHIZL > T 21 bp N K
DFREENR TRV 200 bp X 53 RiZ XLV BAfEIC2 o7z (fig. 2:a-1), LA,
21 bp OFHENY RIZFA— T VF T T 7 4 —TL ORI LIMRIZ /o7
(fig.2:a=2), —J7. 200 bp Z /% % VA AFEHBUZ AT 2R BEE N RIZBLN 2 D>
ST, IBHIT, FL—r DT V% 0~200 bp 35 L U200 bp OFEIEKD /NI 57 W L.
Hor=Ry =MD TENENOBIGEFEERZIE LTz, 0~200 bp Ok
DFEHRERERIT, RY WK AT —E oI tE-> THEI L, 200 bp 282 5

B DB BERH R LM L7 (fig. 2:b),

MTCAERRAZ (T SIRNAD /7 B0 NN EA LT E 9 D ffsd T 2 ER AT
7polz, pSV-B-HT7 7 by F—€ar ba—Ax7 ¥ —7%t MEREEEE 293T
I, 5%C0, 5 . 37T CCHllEZ 48 BffllA > ¥ =2X—r a2 LT, B-H
77 b B =B E N THRREIICRBL S E o, B-galdeta¥y a2 HWTRIE L
e A, L OFOMBEAENZ, ZOZEICkY, B-HTT P F—B DR
HaMER S e (fig. 3 a),

F7-. siRNAN T v AT =7 g UERIEEZ W, BikOR 7 Z— L lacZi&fs 1A
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FEREERSIRNAD 293THI~DI e T v 27 =7 2 9 %1%, B-gal Staining Kit
I X pYetaiifin (FaMim) XL AEHEERL, B-HT77 M H—ER ) v ¥
U INTEZERB LN oTe, — ., Ny F— Lo e —/LsiRNA (lacZ
) I HE T LN E DI I TWADsiRNA) O T AT 27 Vg v H
X, B OFCMENAHEL, B-TT77 N —EORBITE HES N2 -
Too WIT, ""TeffaksiRNAZ FHWTC 293THIfB~D I N F AT =7 v a vk (BER
DlacZ b @tz b — L2 o) [FRRICATV, 48 FFfll A v FaX— g LT
%, MMOIFIEZ YAl K » THER LT, “"TelEiksiRNAD 9 5 21~200 bpili4y %
vz & ik, S0z s A EHBEET, "TeffilisiRNAD /) v 7 X0
PhERIT, IS iRNAD Z AU R TIF E A EB (L L Ty o 7=, LA, 200 bp
EBZ AW EME D &, BEOFEMBENHBELL, /v 7 XU UEITE L D

L7- (fig.3).

20



% 3TH RNA 7—8 A ORI 5 siRNA D22 EME DR

NZ7 A7 27 v a iR#TransIT-TKOZ VT, FEAZGKsiRNA, #RO " Tc—siRNA
B L O¥"Tc-siRNADRNase AfifE % el U7z, “"Te—siRNA & TransIT-TKOD A,
RNase ABSANAN 5 60 5312 125% > TUWZRNAIT 60% & 2T FEI> Tz, —F ., #o
FEREF siRNA & #R D A FECy 3 ks iIRNAD 4 1%, RNase ADTRINA 6 7 55 121E
IE42TDOsiRNAN R X7z, TRANSIT-TKOIZSEFH L7en o 7203, 4RO Te-siRNAD
H DA, RNase ASIN 60 4312 12F7% > TN ZRNAI 30% %0 L LRI D FEE Th - 7=

(fig.4),

H A lacZ BinF OEFIFEELA~D *"Te 1E5% siRNA-SPECT B iR

TransIT-QR Hydrodynamic Delivery Starter Kit&pSV -f-HF 27 by X —¥ =
Y= ARy Z—%HNT, v U ADOIFIBIC lacZBAR T & TR HL S &7, P"Te
ks IRNAD Y (0~200 bp) Z, 2 LD h T A7 =27 ¥ g ikdkTransIT-QR &
HBE L. BEFIRD b~ U ARG WIR 2 # RN G LTz, &5 30 4312 IZSPECT U A
FHERAWTIREZIT R o Tc, MTeDBFEREEBIFH CRO bz, —FH, FF v
A7 27 varip Lo~y A TIE"TcOERMIT V2 EFRNTH- T2

(fig.5),
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FHAf B

Pt

RNAiIE, siRNAZMER 2 BdAI R B R s B2 B In 9 A Lo v U Z7HETH 5,
i, siRNAEESE S o /i A S ERARGRBRIC A D | E7o. B A siRNAEEZE
AT DR s IRNAPEFE L O 72 DI IRFUITAFZE STV D' s RNASERE Rk L H Al
(X, siRNAEFEDOBIFE 2 MEH S D T2 DIZFICHETH D,
siRNAITE T HF AT, FEAYmRNA D 4y e FEEL A2 ki3~ B HE A8 2> DA SE &
TS, LML, ERUmRNAOESELS O T X TIZA RN /esiRNAZ KL TE D01
T2, mRNAIFE THREDOR S 285 9 20T, FrEDOmRNAIZ 3~ DI ER 72
SiRNAMERIIZZ 5 51, L= - T, lacZZiERg L+ 5 A %h72siRNAZ FV, FEa
BRI Z T o 7o, AL TIL, ik OB EZ siRNAD YA Lo v v VR a
W B —gal Ye il TR L 7=,

siRNAD IR & BT 2 72 O O U PEIERIE I TN < OviiE S TR D, BACH
EHVHH-3 B 5 U R K AP-32 B A 3B B, L, ThBD
TETIE, siRNADEEZ IFRBAIICAHILT 5 Z LIXTE RV, 1 EZ0ITsiRNAIE
DOTAZE 7ZIEDTPATH L — ME L 72, In-111 R°Cu—64 THERE L AT T& 5 2%
L2l A 27 a bo il & HCu-64 RIn-111 DA & ILEIISHT 5 2 &R
Rind 2, £Z T, toklito ¥ — FARO Log &, I L BRI A

B2 ZEMEEZBEL T, A TIE T 28R Lz,

ST 7a—73UTO 2 BETAK LTz, T7b 5, siRNAZDTPARS GATP T L
— ME LU THEER AR ZEY . D%, siRNAZ™ Te TEEM L7, siRNAOD 3 °
RKIHZEABH D 7 5 =2 N9 5 7291ZPoly (A) Tailing KitZMHA L7z, ZoOF
> MZIE, RNAERGIC 150 DL EOAR Y (A) 7 — 2 B7 5 & 5 IZiE Sz

REEY PREENTHD, NY QW HRY AT —F (E-PAP) EATPEZHWD, &5
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NHX vy T ERMBPMMENTRNAL N T VAT =7 g rovf a0y
=7 va CERIHEATE , nRNARZEM EFIRDENEL< 2D 2 &b, BiDR
WMRNALZ B THERRR D8R 3T B 505

AHFIETIE, 293THif % pSV-B-H T 7 b X —Far br— LT ¥ —Llacl
mRNARE AT siRNAZSMEME 22 > b B — LsiRNAO W TR zE W T R 27 =7 |
L7c, £D%, B-galetax >y NEHWT, ENOLDBR-TT7 7 My F—EH X
JEDOFEB L~z m b Lc, £ORER, lacZ mRNAFERsiRNAE T X7 =7
L7z, BetEa s b —LsiRNAICH R T, Z2LNWE YU L FaLb—i g

T ENboT, P"Te-DIPA-R Y (A)-lacZ mRNAEERIsiRNAT & [AlEE D PHES

ﬁ

RO BV, DIPADFES & " Tell K 2 B PEAERR L s IRNA D A4 7 BOTE R S %8
AL 2N ENRIB ST, "TelEiks iRNAD 21~200 bplfi4y % AWV =54, “"c
B siRNADD /> 7 B0 U hSRIIIEFE RS iRNAD TN L IRIEE D B oo 72, L,
200 bpJ W K& RES & AWIZHAITIE ) v 7 F o A RTE LK T L,
200bp &V KR & 7253 0 siRNA 1T E RSy FAEIE 2 1E > TW 72D T, AE1Y mRNA (Z5%f
TLT =—ARNMET LTc, 2070, ZOESE siRNA & L TOMREA K> T
WeEBZDBND, ZOH, F#RIImWnbDD, 2O siRNA Bi3iE, A —F 7
AT T T 4 —DFERE FNVD SRR E S EIR A AV T AT e =T L

L COHRBMFZE TOMEIZIEE L TR o iz,

FFBRIC LacZ Z I FE B S B 7z~ 7 R 2" Te-DTPA-7R U (A) —lacZ mRNAZ[siRNA
Z B ERIRIE G- 30 01812, FURPERSE 7 1 — 7 & FW = SPECTHEMGR I L » T, 7
B— 7 N EERRE O IT AR S a8, I S TR S e 2 E D
M7 o T2,

e 5-30 431% . lacZiBfn BRI~ U A DFRICE Y A E 7= 7' —7 DRI,
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EFExtBE~ T AOFBRICBYIAENT- T —T &LV EEholz, ZDOZ L
%, *"Te-DTPA-R U (A)~ siRNAZ & —7 A3 1acZ mRNALZ %t L CHREBRMIICNA 7 &
A= ard252 8L lacZiBin - RIE BUMN I O AR Rk s 1RNADS FF 51912
EHET D EEERLTVD

AIFFEDOFEFIL, “"Te-DTPAZR Y (A)—~ lacZ mRNAEZJsiRNAZNERINT -4 T 7
M —BERPTEDLZLERLTWD, LML, B-HT7 7 Fo ¥ —BIL, &
IRHNZITE R 2 & N B TIEROWO T, FEFIE FTLWERA A —Y 0 7% EE]
SHE D AREMED & 2" Te-DTPA-AR U (A) - BB s FHERYsIRNADAIZEMT © TE Td
Do

RN OABLSAE T TOsiRNMER DL EMHIZTEE TH D, siRNAIL 2 - X FF &
i X > TEBRNTOX 7 LT —B Ik LTI 220 . siRNADSFIRI R & #E
FCX2X01022Z ENFEEENTNDY, RIIETIE, hFrAT72rvar
#AHK (TransIT-TKO 36 X O'TransIT-QR) Z MW T siRNAZZEL L TH G Lz, 1%
s 1RNA B RO 22 E M 2 FHl 3 5 72012, #RBRE PN T, TransIT-TKOEM - AEMH D
F L T CHEisiRNAZ RNase AL R A V% 2 _— b L, BEEOE A TZ ORENEES
FEABIE Lz, R, TransIT-TKOZ AW 22 WA TH > T HRNase Al L TERL

L 7ok s iRNAIS L E Tdh o 72,
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/N

ARBFFETIX, siRNAD 728D DRI 7 B — e AR Rk 2 B JE L. SPECT U A &
Z T Tl ks IRNAOD AR N RS IZ SV TR 24T 72 - 720 ABFZE D5 I3,
PESL U 72485k siRNADS, R T v A7 27 v a VR E OFEARE LTH., RO
siRVAL LTHLZETH Y . FEAEE T 2NEEIREL L T2 FFE O FIRIC K2 T X

HZEHEREB LT, LTz > T, ZOHEITIEsiRNAZKDBIFRITK YLD E B 2 BT,
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< DTPA anhydride > < DTPA-conjugated ATP>
Q 0
DanVanVanVan CareD— oo,y /—\ /—cooH
°>_/ % + @ N Hcaoc:—/N (N \—cooH
& 00" o COOH

< DTPA-poly(A) —siRNA> /

+siRNA

HNOC—, ,/—\ /—\ ,—COOH (enzymatic reaction
Y Y

of Poly(A)
Hooe—/  { ’ \—cooH Polymerase)

siIRNA—C_ A JJ\/NL“/ o

< %9mTc -DTPA-poly(A) —siRNA >

Fig. 1 Synthesis of **Tc -DTPA-poly(A) -siRNA:

(1) DTPA anhydride was added to an ATP solution and DTPA-conjugated ATP was
produced. (2) Adenines were added to 3’ end of siRNA by enzymatic reaction
of Poly(A) polymerase (E-PAP) and DTPA-poly(A) -siRNA was generated.
(3) *"Tc04 and slight stannous chloride (II) were added to the solution and

incubated. (4) *"Tc¢ -DTPA-poly(A) —siRNA was generated.
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(a-1) EtBr staining

120000

(b) gel counting

CPM

100000

80000

&200bp

60000

&100bp

40000

--- »200 bp
," — 0~200 bp

20000

&21bp o

lane

Lane 0:
Lane 1:
Lane 2:
Lane 3:

lane

&21bp

(2-2) autoradiogram

Fig. 2

weakened and the bands at the domains more than 200bp became clear. (a—2)

Autoradiography:

Poly (A) polymerase rose.

- 200 bp fraction increased as quantity of Poly(A) polymerase rose (red solid

line),

increased (blue wavy line).

siRNA Ladder Marker
E-PAP O(u)
E-PAP 16(u)
E-PAP 32(u)

(a—1) EtBr dyeing: As quantity of Poly(A) polymerase rose, 21 bp bands

21 bp radioactivity bands became clear as quantity of

(b) Gel counting: The radioactivity count of the 0

and the radioactivity count of more than 200 bp fraction also
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R e | pSV-B-Galactosidase + + + + + + +
- ".b' Control Vector
-

% 3
b b B ", | nonRHlacz-siRNA _ + |- |- - - -

@

W en

4 ‘ pi » ‘; nonRI-negative contral - - + - - - -
Y& | | -siRNA

99mTc-lacZ-siRNA (21~200 bp)

99mTe-lacZ-siRNA (>>200 bp)

99mTc-negative control
-SIRNA(21~~200 bp)

99mTe-negative control
-SIRNA(>>200 bp)

Fig. 3 Beta—Galactosidase Staining Assay: After introducing
pSV— B —Galactosidase Control Vector into 293T cell, S -Galactosidase was
developed forcibly in the cells. (a)Many blue cells appeared by S -gal dyeing
to confirm expression of B —-Galactosidase. (b)After co—transfecting the above
vector and non—labeled siRNA for the lacZ gene to 293T cells, a cell dyed by
B -gal staining kit (a blue cell) almost disappeared. (c, f, g) B-Galactosidase
was not restrained at all after co—transfecting the above vector and negative
control siRNA. (d)Similar co—transfection for 293T cells about *"Tc-labeled
siRNA was performed. When we used 21 - 200 bp fraction among *“"Tc—1abeled siRNA,
the knockdown efficiency of the 99mTc—labeled siRNA hardly changed in
comparison with the knockdown efficiency of the non-labeled siRNA. (e) When
we used fraction more than 200bp, and the knockdown efficiency decreased
remarkably.
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: ——E--R----
X |
i \
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3 [y \\ == (A) 99mTc-siRNA only
! \
: Aanlind § h“"‘“"‘“'*..,_ - - (B) 99mTc-siRNA + TransIT-TKO
! \ u
" \ ++4++ (C) Non-labeling siRNA
\
——- -
i * N —@ -(D) Cy3-labeling siRNA
H A Y
i - - —
: \
\ \
i \
t; \
i \

0 Smin 10min  15min 20min 25min 30min 40min 50min &0min 90min

incubation time

Fig. 4 Evaluation of siRNA Stability against RNaseA Degradation.

In *Tc-siRNA with Trans IT TKO, a little less than 60% of RNA remained at

60 minutes after adding RNaseA (B). In naked non-labeled siRNA (C) and naked

fluorescent dye Cy3-labeled siRNA (D), almost all siRNA was broken down at

seven minutes after adding RNaseA. In naked 99mTc—siRNA only (A), a little

over 30% of RNA remained at 60 minutes after adding RNaseA though we did not

use Trans

IT TKO.
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liver

Fig. 5 SPECT Imaging of *"Tc-Labeled siRNA: (a)We forcibly produced lacZ
gene to the liver of a mouse. We administered 99mTc—labeled siRNA solution
(0 - 200 bp) to the mouse intravenously from its tail vein. At, 30 minutes
after administration, we imaged it by an SPECT camera. The significant 99mTc
accumulation to the liver was observed. (b)The 99mTc accumulation to the liver
of the mouse without transfecting the vector in the liver was a little and

nonspecific.
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2 2% ["C]-Choline - PET A DM 5 & RIE L BRER~D)s A

gt 1—1 ["C]-Choline PET BUHIF]H OMET

H1HE AR

R Cib~_7- X 912, [''C]-Choline% LV HHERICHWAD 72DIT, KV 24T
E72 B RiE DB & #RtgiL X ORI B T DENEEN TV, AR
UTo3HEAZBARE LTHRATLZ, (1) 2 ETIThh TV iZ[MC]-Choline &k
EaREL, MITERSNTEERERES L Na vV a— 2 —IC X5 e 7 Z
LEAERRT Do [M'C]-Choline & B DU & & AE¥EE OHIX BA RN, BRRMAED
PATE BET, (2) BABEICEE 7 [V'C]-Choline DIANEIREZ TR~ B iEH
NEDRRALNT & - T T IEIEG SR O R S th 2 ik %, (3) IEH N 2 51T

["'C]-Choline DIKRINZ A 2 Ff~X, ZWriZIsT A O AR W A2 R D B

‘ELL

A A (99.2%) 1XENZIL 99.9999% & VS, KB HEE (T3E) ok
A L7z, Lithium aluminium hydride (LiAlH,/THF) [XABX (SA., France) 75 HREA
L7z, Tetrahydrofuran (THF) |&Sigma-Aldrich Co. (St.Louis, MO) /HHEA L
72o = 7 {b/kFE R & dimethylaminoethanol (DMAE) |73 45#% % (Wako Pure Chemical

Industries, Ltd., Osaka) 72HHEAL 7=,

%2  [MCIERRAL A2 1T 9 proton MU IR O MG
[MCHERRALIZ X =R /NS 71 hr v (Cyelonel0/5) MWz, A7 n

bk, BOESR L &EEEREHWT, BEEPTHFE2INERT 5% ETH 5,
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B 1T FUC P CiA® BV TRLOH EO#uEZ#i < 23, mEET#EIND Z & T,
LEZWZHERREENRRELS 2D, 2O L ERABN—HT2OIZET DM (A5
H) 13, FHRERERRELS Lo THEDL LR, LT o> T, RiF O RS & [F
WU @mEs (B 10 Mz) 25252 LIk o TRVIELINET 2 Z LB TE 5,
IHEAALTNEE ™A 7 ha O RERICELZEE, BTraTtA 7
2R UPALRYHLTY =7y MR Lz, A 71 ba idl KBDFF#
ThH OB &)t (BIH 3X10%km) O 1/4REETIEST L Z LR TE S,
[MCTAEFR 1IN, « 0,7-AH A (99. 2%) (Zproton (10w A +h) Z WS L CTH7=, Proton
D FRSTER] 2 25 2 TR B D EeR [1C]-C0, DB A JIE U, i 7 IR 2 ARt L

770 72BN, « 00RA A A DtE ! 50mL/minlZ [HE L7,

% 35  [''C]-Choline £ 2 (E OAEEE

["'C]-Choline &Y AT L

By AT X, Choline BT Y 2 — L BT Y 2 — bk STV 5
Choline& kT ¥ = —/VIZJFER (JIIR) ORARNEICHIVIRR 2 A L, T AR
PRI/ SV T o TR S AL, mECIEOT ) 2 iTa B a—F—(C
LoTHlEnsg, ['"Cl-C0, & b7 v 7T 27DDOMEANTITT v T A& W,
MBI e —Z — & T2, b= — DRI RN 1 - 1L.5pmé Lz,
TV 2 —/LDOKE ST 22X19X18emT, TN ZHERIE 20cmDE THEEA LIZA v b
AN AN, REBOa V2 —&% —ifili#lix, BEfFDLab Viewx T

WindowsXPIZ %t = H7= (fig.6),
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[1'C]-Choline& X FINA

[MC]-CholineB Rl FEED L H 12 T2 - 77,

CHs

| [''C]-CH;l HaC TGH,
e
N — \N"'
yd \/\ ri Smin / \/\
HsC OH HiC OH

1. HfF&E -— MG T 25548 (5 nl) 12, 0. 1M LiAlH,/THFEA#E (1:9.
0.3 mL) & A#v, [''C]-C0, (KJ4 L. ¥k 50 mL/min ) %-15 CTi@
BL. HI0, (57 %, 0.5 mL) ZMMZ T["C]-CH; I 24572,

2. DMAE(0.25mL) (Z["'C]-CH, I Z¥fiE L7 H 130°C T 5 43 L 7=,
DMAEZ R R 1%, A H22 N Cie L, #5472 [""C]-Choline -
H,10,% 2.5 mL DZRBENK/ =X 7 —/RE (8 :2) TN L, A A4
S — btV v (Sep Pak, 360 mg/CM cartridge) (ZiiE L7=,

3. AEPFEEK (Guol) TUC]-CholineZIAH L, AT L7 4 LH—TC

TEIETR . PRE /A T PIRAE LT,
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B4 TEBAORES

BFE LB RHIT LT, REFICANIIRIESDAL,. BEREN OIR . B X O E Bhik
(ZEEFE L7z [M'C]-CholineZE L, RISZMRA A — 0 7 ORI E et LT, £
FEILRREEAIC/S DL 7Z i ElZregion of interest (ROI) ZHLY . WL —HE
AR A VR L Tl e ih 2 Koo 7o, 7 — Z IUEIFPET/CTHE A (RZ #Aquiduo,

B AW, T — X fEMNTIZAZE - Workstation TfT72 > 7,

555 Al R

TR IZ BT DO FE M IXstandardized uptake value (SUV) /»HHEH LT,
2 W3 ["'C]-Choline —PETHEIfR|ZCTHI{§ % il & L CPET/CTHIG & {ERL L. FEAHAR &
IERAME A 2NN 2B A 7232 & SUVE Tk L7,

RELAR A RE T FE

(%%%&5%)
AE

SUV =

MR ORREHE, R 17 4F 4 H23HER 18 4F 10 H £ CTERNZAAE ¥ —IC
BOWTHEANILEFIC L DRE /L 204 2 RITAT e > 7o, AR 'C]-Choline
(444MBq) % LMk IR NI HElE G 4% 5% . RRIRFAD I 1B & ilas ISR R L 72
["'C]-CholineZ I L7z, RIEOFMIIRRRANCATF DG LICROIZERY . &
ISR B — FRE ] bR 2 AR L il S 1F 2 SR D 7=, 77— Z UNARIXPET/CT (B2 #Aquiduo,
WH) 2V, F— ZEHTIFAZE « Workstation TIT72 » 7=, JRZICIRIT HERDO
FAEISUV BRI L7z, Ak AT O IEMENE 2 197728, [M'C]-Choline —PETH{4(C
CTlifg Z @& L CPET/CTHI{R Z ER L. FDGOD53 A & bt L7z, FDGIZHERIZ LY

WL ST MR AN & EELMEENH D, M LVEENIFH A ~DOERZ 4
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U5, TO-OBREIIMES BRI L VR E L, BIHOMLVEB 2T, &
f% S 4172 [M'C]-Cholineld 444MBq % EWaE RN BRI 20d# 5 L 72, FDGIZX 37MBq/kg

Z [FRRIC IR B LT,

56 H  EIBEIG A BE IR L C ORGSR

50 mk LMEDFERGEIG S ABE Z 502, iR ORFIcHonMRE b &I
[''C]-Choline PET/CTHi#EZ Fh L, EORZWIREZ 7o, TFFIE Tl & IO
WK TH o7z, FBNRSERE CSTRBICHEEMERAENRD b (fig 12), W
BEMRAIC LY Z OIEFIEZ A 71 O T TR Tk E CREL TWD &2k
ST, AERPUEHT X 2B A ClIm o b Th o7z, Mfl, TS, B
DWrJE A % v o TSFEREMEE DK & EIFAHIE N oL D 1= OFLKR A L7z,
U VB ORER OIERCR A & T A2 I3R 0 bl o T, BEITERIC
L5407 Rarkvr b EEGEOL, 25["C]-Choline PET/CTHA A1T72

277,
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%03 AER

1 T8 Proton MRS

i

Protonf@4H1Z 10 MeV, FRHSHE 10u A - h, PRSI 30 4y <. B bhrz['c]-co,

ITH KT 1748011523 MBq CTh -7, (fig.7)

#5218 ["C]-Choline DAL

BESR O BAHCR A A CIXSOR R 22 47 CULE: 147521028 MBq, UX =K 48. 3+ 14.2 %
(n=5) TH Tz, 1ERAOPIL BIX, GR—EH72Y 46 -84 pSv ThoT,
—J7. SIS Lo & A E TIT R o T2 PSR Tid. RUSHFR] 14 43 TILE: 7253+
523 MBq, IN# 84.0+6.0 % (n=5) Thol, EEHFOWERIL2—4 uSv TH

o7,

PSR ClE. ACE Y 2 — 2l Sz e L hIcERE L, BEIRHoriclin -
AL 2 —F R TITR o7, AREX RRE) ) TR 2fHEICEE TS
ZENTE, [M'Cl-Choline® HENVEARMEEZPHET HZ LA TE L, TR TEL
T RNIBABGRAY 16112 3Tk LT, PHBECROZIIL 43112 55 Th o7, ik
BANI AP TRUET 2 B ERMEICAHE L, BRI 2T e Th - 72, I
L 84.0£6.0 % (n=5) T, BRREEIC372U0E & FERMERG O N,

AR L7z [""C]~CholinelX, 7E&HE ([M'C]-Choline) LIAMIMEILT NV 7 A EKT
SEARFEAMERIIAEAE L2, Bk L72[M'C]-CholinelZHPLCYE (RIMAHISER) OOfREREER]
ECl ARG CIFERTH D Z & MR LT (Fig. 8), £7/-HifkCholine
RO E —F L7z (fig.9), ZHIZEV, ARARIE[NC]-Choline T % & [FAE

L7,
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3 AL

SGEE 20409, WEIEMIZ L DR EOFEFRZITRO bNRD T,
B 1B CREMIEAT72 > 2time activity curve (TAC) Z/ERK L. &5t %
Rt L7, 5%, [M'Cl-CholinelZIEEHMIAPIC CORICIN S Hu, 6 01l & 0> Bk

BEPIZ S L U7z, #51% 80 R ICITERIN I3 S nvZe - 72 (fig. 10),

BATH FHMm
FDGE [M'C]-CholineDEEFE G A2 [F H /T o - fE 5. THEERT'C]-CholinefE
D 7e < 2 OmEE OBV A IS 2 T 2 R REEN R S e, 2D

W OO VRN R H D) 2 S8 49 D ATREMEAVRIR S 7z (Fig. 11),

518 ['C]-Choline PET T X % MR RLHE
BHER > D RBE P RES £ TOBEF IR BRI, SAk['Cl-Choline DFFIREE 5% |
1372, ["'C]-CholinePETIMG I MEHE o e oD B THARR R S fH 2k L7z (fig. 13-a. o),
ZOHRBEORNKNE (SUVmax) (X 6.97 Th o7z, T OEMBEIISTFRIMGIE IS LTV
HZENgEDNT, L)L, ZOHEBITECZH > —2OMWERENL D . /IME~D
AR HER SN (fig 13-¢), T D ZPETHR O Z Tinl 4 5 DITR S T
(3720257, PET/CTRME BIR 2T+ 2 2 LIT Lo T, ABAERICTHGOSF
FEREEDIER EXIE LTS Z & ZHMEIC R T Z N TE L (fig. 13-d), RN E
RPN ERIE TR SN, ZHUTTFEHEORE SITRHIS L T, 25T,
(X B BRI S o To, BFIISTAEIGYIbR & WAL T E /2320 7=,
IR A ORE R, S AL TR AR CREEL . NI Zv—7 (2/30) D 2

DDV U AREHEEN B D Z LRyl ZHUXTNGEET OAT —VMaTh > 7,
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ZI5H 200 U NFHABIXELS 10mmPL T CL CTHE{ER TIZEFE 2 Y o Bi L2k &
iz. U U R EiHER X [MC]-Choline PET CIZfitE & o 72, = OJRFEBRAED

i Ry ZEOFRFBIEN Lo -T2,
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4 =

Pt

i
=

1 Proton &5t

i

ProtonflSTIF M 2 28k S THER L7z, [MCI-Co,OHREZHIE L& Z A, 30
SETHRZIZHEML, 30 55025 35 50 FE T 5 TR 8 %K T L7e, ZD®kITH
1.5 GBq& —EEEZMRD, 30 Ak biE LI THh 5 & bz, Zhiizh
RO XWERMEE LTERINCAASATW /NS A 7a Fa s (10 MeV) %
VW, FEREAE 10uA/hy =5y bOJE % 50 mL/min & BEE L7z, AMFZETIT= X%
NX¥—%—FIL L, TAEEKRI RS 721E ) BDEMCRIIN,ORAN D2 720 |

YA 7 b2 RENICHENTE 557EL LTHWE,

#5218 ["C]-Choline &Kk

["'C]-Choline® & pkiZ, [M'ClDH¥WHANE N, BWSUGKH CHR A T &
HOMEND D, WHFthiak DEBRA L 8720 | BIRBLS TIT AR OMEINE & B3
PEIS KONV I LIE I ATRE 7R Z EE D RECR N R S %, BHIBGR DU E MRV R A
IXTERR D & O FEGHE T A DIV 238 L CTOEFER EMEMEC 72 0 | @El7e
RERDSPIRLE COERIMTZ 72N 2 & Tholz, [BlE HEiD I L IT/EER OBE
D3 L, OIS EIHD FTHetEIL S 5 25, —FOEFMNEREE OFIL< & BIR (&
RomSv /5) #BEA D& KE - BEEBIOGMITEET 2T TR 5700,

—J7. AEAWEE Y 2 — i, B/INEER VT 2 DT 2R L, F=
— 7 OELERTERZ W2 Z L Tr 2 Al tED TV D R0, /MU ST
OB /VNIZERT 5 2 & TRERICRKEA R ATHE L 725 7o, (FEF Tl -
DETFREERD R0, MBEBORBEGREZIRT I AMUIZTF =y 735721 T

<L IS 2D BRELEIZINDOLEITIT) ZENTET,
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% 31 [''C]-Choline DEFERA

G H[C]-CholineZ #¢ 5 L 7o /A 13, S 512 K D IRE D LR SGYEITRE O
o dz, #Ef U7 BANT, A TRZEANICIR WD 2 Lz k> TR
BrozmTa,

B 1 2 RIZ LR BROVRA Cld, Choline-PETO FIEH#RIEIX 2~5 /53
Y T, 2EOMAE L 10~15 43 TITH T LN TE 7, Choline-PETH T 1%,
FDGO#5-%4T > Th ., FOGOFRFEERH] (FDCOpELIC BT HI5fH]) TH D 60 73T
[MCHZ =N 28 2 2 T D IRA B M OB T W EERA BN D, T,
Choline-PETHRIZ D DL 3#fE L TFDG-PETZ1TH Z E NARETH - 72,

U4, PETZERE O 3D modeX°List mode® X 9 72U 4EEorder subsets expectation
maximization (OSEM) OFFAERE T /L= U X PET A 3 ¢ - — DM R EE 1] =°LSO
JVRAZNDENRE V7 bE— FEEOERIZ LD | EOIREERRH T H 4457

BB’ 5 oinsd X ol o7=, £72["C]-CholinelF Mg 7> 5 DY I A3

Wi

< GBI MRASER O KA TH UV | JRP~ORIRFEME 3 70 < REGITEZ O IR
BHICAENTH D, FO—JF, g - TV - + ZF6B I EERAEEN S W 2Dl
DD B2 W II A& TdH D, [M'Cl-Choline PETIIPETORE TH 5%
s D BEERE A FIRHCRIT T 5 2 S lidmhene Ex 5 b 23, FDG—PET & &
B O EIRIG Z AL EE D Z L IT L 2T, S BIZIRVWEIPH CRIFFR H 23 AT RE

bHoEEbNS, ['C]-CholineD 5 & IIPET EE D#H S MHE DR SV AT A

DF

BT« EEECREEIZ LV . noise equivalent count ratio (NECR) & B2FH O#EIX

< URIZE[EL 444MBq & ED 1=,
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UL EORGET 2 5 F 2 TREMG S A DSERT Z fat L7z, 428 [M'C]-Choline PET/CTIZ
Ko TR A TE 7z, L L, IBEEN KT % [M'C]-Choline PETD
ARz MR T D720, WHRZW. FRE2ErR X ORREDROFHmIZ SV THEIS
st a1t X7 5720, 723, [V'C]-Choline PETIZ L A CTH[{& & DFAAA

WIIANEDFET TR 2G5 T LN TE I, AEFITIE, ik ME~D4E
PR RD DN b DO, STFREGHEA~D L H 72 [M'C]-Chol ine £ FHIC
FERAAR DM H S 7o, M DFEIGERAL~DIRVVERRITER D B> T, ABFFETIE
i D [1'C]1-Choline D A F R LR IT, /NMETOHEB LY SIRWEIIZH 5728,
FEMBOFDCOAFRR R IE, LIZLIZMGOERE LY &< 257, kX
S, ZAUIKEIBE RS A I D Choline-PETOR R Th 5, JRKIX
INBTON2 ) B EREIIED & — o A — =2 5 % LB D08, fEn /e BEIX
RHTES HRDMEDLETH S,

REER DN DD IEFED, Choline—PET B DA 72 &3 FDG-PET BRIZIHB VT H
INIBZHTIG T 2 Db, FEBICHRHIGET D DMEEE LT SHEWGE N, D
Rega, WEEHE TH S CT & Ola iGN R 2L OTE LW o K&

BB EEZLND,
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/N

FDG-PETCiZ, kL —H —52 PGSR~ DERN E— 7 7 v Mo
THETHEEIL 60 LU Effle2dnidbewn, Lo, AFETHWE
['C]-CholineDIfik 7 V 7 T v ZIFFIEH IR | EBHRE~ D BRI 5-1% 3-5 4y
TRKRERD, Z0%, HIHOBNVERRIZIZE -ELRDLIDT, Xy 777 R
EHIRT 30 U EEWT 77T 4 BT 4 —lHOEETND 2 ENTE, HUVAR
M COTD BN ATRE TH 5, ['C]-Cholined H 72 B HSIEZ 28 OWIE < D3
DipnZ & T B EZ 2. 5mSv/370MBq T FDG-PET?® TmSv/370MBq & 1X xR TH 5,

a2V FHEES O VIREMEI CH AR AT s T v VRS D—DT
%, FEMMEG O — TG 2RI 21772 5, Tk, & OMIEEERL S DG
HIEFE L2 2V UEBAICID IAL®Y . X512, [MC]-Chol inel @ Hlfa AME
FRFIREETH A D L IEBICR I A EREIE D LRV, FIGIZR W TR KT IR
BElC BT D IEEERIIIK T 95, BT OMFZE T, ML O RISV CLE
FISCRNAL 72 KN K B = U o 3 —BIEME 0 BHL 55 A3 FEIE A A 0 BE B % 15 5L A9 L2 )
THZeEns, alrdFr—824—7y ML AR ORI D B
TWDY, KA A=V THEIZZO XS i ARIBIRIC BIG AN FAREE B 2 6

o,
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Fig. 7 [MC]-CO, & RE & FRETHFR DOfs R
N,+0O, — "N (p, «)'CO, Cycron 10/5(Ion Beam Applications S.A.)
Accelerated particle:proton(-),Acceleration energy 10 MeV Average Beam

current 10 uA/h Temp : 25£2°C

43



Mal
—_— 050E22-Lotd
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Fig.9 HPLC 7 u~ F 7' J ADFER (UV BHER)

Column:Crestpak : SIL C18S
Mobile Phase: CH,CN/0.0IM

NaH,P0,=4/1
Temp : Room temp (20°C %)
Flow :  2mL/min

Detecter :  Nal(T1),UV205nm
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Fig.12 Endoscopic finding. Elevated lesion can be seen. Morphologic
diagnosis is advanced colon cancer, type 1. Biopsy revealed

well-differentiated adenocarcinoma.
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Fig .13 (a) MIP image of [!'C]-Choline positron emission tomography. Abnormal uptake
of [''C]-Choline is observed in the middle of the abdomen (arrow). There is no significant
physiological uptake in the colon. (b-d) Coronal computed tomography (b), coronal
positron emission tomography (c), coronal co-registered positron emission
tomography/computed tomography hybrid image (d). Thickening in the wall of the sigmoid
colon is observed in the computed tomography (b, arrow). Abnormal uptake of [''C]-Choline
is observed in the sigmoid colon corresponding to the wall thickening (c, d, arrow).
Differentiation between physiological uptake in the small intestine (c, d, arrow head)
and tumor uptake can be made by fused PET/CT images. PET, positron emission tomography;

CT, computed tomography.
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Bt 1—2 FERARFICET 5 ['C]-Choline PET/CT D&
1A B
ARIFFEIL, FIEOERLE X INTRKESEM T T, FERARKICEIT S
["'C]-Choline PET/CTO&E|Z A &M T 5 72T FEHi L7z,
2t ik

1

N

/

A%\%‘

i

AWFFEIE, $ITHRAOAFSE & LT 2006 4F 1 H 225 2006 4F 12 H ORI, TEEPH 1
BRI E T IXERY o SEOIRRIN A 7o B INIC L RIE A O 7o T
ERABE 224 (FESED A, n= 11 FEERP AL n= 1) 2817 -7, BE
TARTUIA 74— Rartr F&EITW[C]-Choline PET/CTA M L7z, 1=
SN AD 5B DBEIZHONTIL, (FRIEROYIERAE L 7 40 —7 v THRE&ED 2
[E]o> [M'C]-Choline PET/CTANFE i S Au7z, ¥4 HmI 51 7k (REPHIZ 31-73 73%) TH -
72

PET/CTHR A IELS0% F N 2B PET/CT A A 7 (Aquiduo; BE) & W TITR o 72,
A% ¢ F—OCTHERLEFR T 16 Jta 2D, v 72 0MiEn v KV — LI
68. ScmD K 7 LS (transaxial) & 16. 2emOK#E 7 S (axial) ZFFo,
A% v =% 3DF— RTHWOAHEAE (FWHW 2% 4. 0mmO B FFGEEN 6 2,
["'C]-Choline PET/CTHRAEDRIC, BHEIX 6 FifOMER L Liz, CTIZBLFD X 5 72
AR E CERE > B KBRS g £ CHEHER) 22 7 1 |k 22— )UACHE » THiE S iz ; (il s
[2.0mn= Y A—3 32 X16F— K ; 120 kVp ; HEFEHHHIE (SD10) ; BL V0. 5s
Fo—T7EE, T BB 11.0 m/s, BEIL. CTHETICHB W CET O
VIR A 4R %, 3 — RIERANTES Lgvy, ['C]-CholinelIfliZ CHidt L= )

ETHANER L7z, BEAO KRBT RETOTI v g U AF v CORFSIE, F
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Pi¥y 5.8 464 MBq (409-560 MBq) D [''C]-CholineZ & kPNFE 54 5 4> CRALE LT~

FHEO2EBOTI v a  Ax v 3T 1T DT v 7T A4 7B LT,

552 T RERILISRG:

MRIFRAE (X ['C]-Choline PET/CTH AL D 2 BRI LLNIC, 1B DRI TIHfE L 7=, MRI
X 1.5T A7 A (Signa Horizon LX, GE Medical systems, /LU 4—%—) % [
WTATIR 2Tz, 7SIV AT — 7 o A 3T fiEH A B = —ik (TR/TE : 500-600 ms/7-10
ms)., T2 FHAHE A ¥ = 2 —mif (TE/TR : 3, 750—4, 400 ms/98-105 ms), 3L
ISR % ORENHMHITL 5854 SEm# (TR/TE : 580-645 ms/6-10 ms) THxfg L 7=,
BEBIIATA AE 5.0mm, > Z—F 73Xy vy 1.0 mOEKHER TEHED
Nic, HWTEEANIT R 7 Mg A 7L 2 > (Magnevist®, Bayer Schering

Phama, KB, HAR) % 0.1 mmol/kgiREDOH G & THW /-,

553 IH  EfR YT

(EDOBZWIENE % 5D W7 DEERBIEHR S EN 5 STV R 2 A D FUGT# e
P 23 4 &2 72 W L 7=, Choline-PET, CT, MRIZ X U’Choline-PET/CTHi{4 % &
7 F =7 (e-soft; Siemens)|Z & VMMt L7z, FHARSUV(SUV,,,) IZROT D it KA HE
MW TRER L7, DRI K> TRENED D WREEZZ 2. 5 & 1T 53D
SUVmaxZ Z L2 4SUVL, SUV2 & L TRtk L7z, HFIC K 2SUVOZKiFikAUZ L v
IR L7z, 6 SUV (%) = (SUV1-SUV2) /SUV1 X 100

MRT 12 & % B — 7 [~ HE R OB REE XM EN TR - 72, B -HERE I

JEIG YA RO REEZ AWz, BREREIEA T A 2EOREC LY | EEAFEE

\

R U7c, TSI, R O NS T1 SIS G TRIE L7,
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FAE FEBDAOWRHZE

["'C]-Choline PET/CTIC & % 7B SHM A O IESEH A XIZPET/CTOCTHEEIZ X v )
Wr L 7o, BmEl 23 AR AR I Tk, S X EREEH W, HEIC
["'C]-CholineBBFED & BB N HAE L TWALIETL L A L7z, T+EHEBAD
["Cl-CholinefEMN &V | NEIZ )& s S MR L TuhiuidT2 & R L7,
['Cl-CholineBEAH, M, FEHMBEE . M ITNERERE CE O b ALIET3
R LT, BEREENRLLND Y o8I, 728 2 BEEAY 10mmLL FTH o T
LI LGS LTz, 74 v —7 v 7R OEKCT CERiEE 0 iR S vl

AT— bt LT,

B5HE EERNBADRMZE

['C]-Choline PET/CTIZ & 2 M A RIXPET/CTOCTERIZ & 0 HIWr L7, #wEp
DA RS T, EEY A XX FERKoERZZ2H W2, FEKE T
[MC]-CholinefEFE D & Z B N RE L TWIIETL LR L7, HEEABRD
[M'Cl-CholinefEFD & 2 M A B e, T2 L RAM L7z, [MC]-CholinefEFH73,
HERE, TEAR S, BEE I ERRRE TR HLIUETS &AM Lz, V2 oREiico
WTIEFEBN A L RIS S LTz, 3425 U /3N Eids BB U 72508k 0 T3 BEASR A
TNAT—VaMHR LI, 74u—7 vy 7 Hoar b7 A NRFHCT T hRisks H> i

RINIIMA T —2 L LT,
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56 IH VA

b AHDTEHNNVBEIL, VAT TF G LBURBIEREITR o7, 1| %R
KEBEIL VAT TF UK DMFIREZZ T T, BARED 1 4 DB M FHR
Ea 2o le, TOHIGHIE, SMERIR AT L (EBRT) 50Gy & 5 £/ NBRIFTR R
(ICRT) 18-24Gy % IV 7=, ‘BAEAKIZ EBRT 2T, EMEHRE 506y % 1 [ H 7=
D 2Gy % 5 EMIMIT TS L7z, ICRT N3 S 4 R— X 18-24Gy % 1 [E&H7- Y
8Gy \Z T 1 [IMRST U7, 4 4 DBE L EBRT HiC s 275 F L% 58 % ) 60. 3mg
(56-63mg) Z i 1 Bl#5-3 Db FHRIEZ 2T 72, Choline-PET/CT IZIAHEAITZRIZHE

Jiti L7~

55T IH RS DR

MRI \Z & 0 IRRRAIR OIS A XL AR ik LT,
YA KPR (B A A-RR) IFXRAUC L W B L7z,

(B X GaignD) — VA X QaH%) 1/ A X GBFERT) X100 (%)
BB RO N T =R LV EH L,

(A8 (st — &8 (AR 1/88 (JBFRAT) X100 (),

Choline-PET {Z X 2 RE#f SIS OFFAMIL SUV I8/ 3. (hSUV-RR) DR HI A L7z,

TRPERITT% D SUVL & SUV2 % Fe U 7z, SUVL 828 (%SUVI-RR) 1T AU L 0 H i L7,
[SUVL (FEHERT) —SUV1 (FR¥1%) 1/SUVL (FRHERT) X 100 (%)

SUV2 b =2 (%SUV2-RR) 1T R AUZ L 0 B H L 7=,

[SUV1 (&R —SUV1 (FRE%) 1/SUVL GEERI) X 100 (%),
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58 T aHRMT

il
4

/

R 155 0D s H 32 W L [T B xR B = (ULCC) 36 X OVEE R s AR} [ Bt B (FIGO) oD iy A
BHIES 22 B2 DTN 2 -V SE 7 o+ v — 7 77 HI 240 B (53-425
H) Thoie, SUVORENZIZtMEZ 7z, [''C]-Choline PET/CTIZ X %%
LW 15 BTSRRI W T, el & Bonferroniffi B~ 7 =~ —REIC L V1T
o T, WIRRISIZE T Y HEBIREIC L 0 el L7z, PIEZ2Y 0.05 LATF & 722 540 R
X, MEHICE B EE R T E A LT, &2 TOT — X fi#HTIESPSS ver. 16.0 Y

T b =Ty —(SPSS, A, AU A, USA ) ZHAWTIT7 o7,
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B3 HT RER
F1E FEBEN A2

11 FlOF =N ARG E LTz (table. 1), JRERZWNIC LY 8 AR LR,
2 A NHERE . 1 A ORI B AR Lo, FEBENSADER YA X3 36+
14 mm Toh o7z, T4 FEEBFITHWNT, BEMEEL CEBRMENRD, T AT —
VIX2H4DOBENTL (18% ., 44 DBENT2 (36 %), 3ADBENTI (27%) ., 1
HDOBENTL (6% ThHoTz, MRIOATT AT —UNIELL DELTZDE 64D
BE T 100 % T&H > 72, Choline~PET/CT DI TOD 435 TlE. 3 44 D HEFH % XF 52 50 %,
Choline—PET/CT+MRI D43¥ETIX 6 L DEEZE T 100%ThH-7-, 11 LDOHRET 6 £41%
N1 R T o 7= (table. 2) , N HIFZHrOREEEIZ MRT DT 73 %, Choline—PET/CT ™
FHTIE 91 %, Choline-PET/CTHMRI T 91 % Th 7=, 1 4 DEE CTKRENREFY >
SREETTHEES L7z ML RAENRE A Lz, M B oRE X Choline-PET/CT+MRI,

Choline—PET/CT ®&HIZFU T 100 % Th - 7=,

B2 FEKD AR

11 FlOFERNAOFFEEZENIL (Fig. 8) . 9 L DMENEIRN A, 1 4 OFERE,
1 & OSERMERE ChH -T2, TEERPBAOIFEZ L— R, 7L —FK 1(n=6), 7
L—R20=3), ZL—FR 3= 2)Tholz, FEHNILETEERNAMT, HIH
JRID SUVI(P = 0.236) 12 SUV2(P = 0.348) I b A BZEITEN -T2, ZNEThdD
JEE X A 7D §SUVIEE D B DRI TH R CTH o7 (P=0.347), TEEB A
DY A R1E 36221 mm Thotz, T AT =L LDOBENTIAS %), 14D
BEDNT206 %), 54 DBEN T35 %) Tholo, MRI DA TT AT —UNIELL

SELT-DIE 9 L DERFE (82 %) . PET/CT D&M 5 4 D EFE (45 %) . PET/CT 77 %
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MRI 73 10 4 DB (91 %) Tholz, BB ARIE LI FEERAD 1 4 OBFIL,
MRT O Zx T3y 258/ Nl S AL7=, Choline—PET/CT (23 CTUX 7 E A & JEE o0 H)
MOERT L, BEBERGH L EIELIBW L, TEEMNA L IR A FIE Lz
BEIZEB VT, MRL O A& T/ Nakffi L7223, Choline-PET/CT DA, F 72l
Choline-PET/CT+MRI |Z X 2JF W CITE LA CE 7, 11 LDBEFEH 3 4
27T WIZBWT NI OoZMn iz, N HMZBHEEIX MRI OA T 64 %,
Choline-PET/CT M7 Tl 82 %, Choline-PET/CT+MRI T 100 % Tdh 7z, EHREIC
MO FRHEAN B o 7=, M HIFZWIRS £ 1% Choline—PET/CT+MRI T 91 %, Choline-PET/CT &
FT 82 % Tdh o7z, Choline-PET/CT HAMDZWI TIX 2 LD BREZ=BIEBEOH 5
TEERNA L BRFEM L7228, kB Fick Wit oEfixEheh, Bisg L

IEH 72 REWRE Y >~ H#iTh - T,

3 TEBADIFEHZHEES

T 27— (table. 3) I%, MRI OFA T 15 3 (88%) . Choline-PET/CT DA T 8 HH
(47%) . Choline-PET/CT+MRI T 16 HHE (94%) NIELL B L7z, T AT — Y DOIRE
[ZBWT, MRI DF, F7-1F Choline-PET/CT+MRI ¥ Choline—PET/CT Hijhi kv ¢ &
NTWi= (P=0.039, P=0.008), Choline—PET/CT Hijf|% 4 4 ¥ T/ Nk
fifize L, 54 DB TMAKFHMN L7z, NI WikE L 13 (table. 3) \ MRL 0% C 68 %,
PET/CT ™ #C 86 %, PET/CT+MRI T 96 % Td»o 7z, PET/CTMRI (X N A7 — L HHIC
BT MRI B TORZM LW L EN TV = (P =0.031), MRI B TORZMHI1 &
FUTOY R DD 4 24 0BEOWB 28/ NI L, SOt o RH Db 5 3
X DB AW KRFME L7, —77. Choline—PET/CT Hifft TR MWr TIXEALL 10mm LA T

DY R EiDEH % 24 D-E O it/ NGl L. RISHED o EiDH 5 14 DR
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FERBRGHME L=, VBB OH D 1 4 DEEIZOVWT Choline-PET/CT+MRI
(3R 2 i/ e L7z, M SIS 2 22T kE 21 Choline—PET/CT+MRI T 96 %,
Choline-PET/CT AT 91 % Th o/, AT —IIZTHB W T (tabele.3)
Choline-PET/CT ®#C 47 %, Choline-PET/CT-+MRI C 88 %(~ = 0.039) 231E L < §¥

fli C& 7=,

4T IR R ORI

S4DBREFEF 44 (80% MNUbIEATIHDEE (20% N IVakEBRTH-oT=, IV
a WROEZITERA~ORERH Y . R KEEZREE L Tz, 3 40
A ITERY VBN IER LTV e, 5 O 2 A HIMERASHIE K U v S Ei TR
&, 1 A A RIBASHARR Y i CRIE SN, EOBRFICLEREREITR
D ORI T,

TRIFRATOMRIIZEB W T, JEEY A X8 36.5E8.7 mmTh o7z, Bk, YA
A1 21.8£8.2 mmiZHfE/N Uiz, TEIERTOMRIIC LV | JEEAFEA 20.6£12.6 mm’ T
o T, 1S, AL 12. 258, 4 | THE/ s L7z (Fig. 14), %3 A A-RRi% 40. 7
+12.8 %, WAM-RRIL 56.5+10.3 % T&H - 7= (table. 4),

Choline-PET/CTIZHNT, 5 4T X TCOBFITE W CHRIFRTO USRI R E 7
[M'C]-Choline EREN MRS T & 72, AL BIRIER OSUVL & SUV2 ITIRHERTIZHE A~
T Lz, 18#ERTDCholine-PET/CTIZFEHISUVL 28 5. 32,4, SEHISUV2 23 5.2+
2.7 R LT, IBFEAZIZEBWVLTSUVL X 2.6+1.2, SUV2 (X 2.0£1.0 24 LT

(Fig. 15), %SUVI-RRIZ 48. 0£20.0, %SUV2-RR(Z 60.3*=14.4 ToH > 7= (table.b),

%SUVI-RR & %Y 14 X RR BIOFMHBEIXAE TIE o722 (r= 0.698, P

0.19 ). %SUVI-RR L %R FE-RR [T A E L MHBENH - 7= (r= 0.892. P
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0.042 ), %SUV2-RR &% A X -RR FIZH EZITHEN 5 7228 (r=0.660, P =

0.226 ). %SUV2-RR & %&FE-RR MICIZABEZENH - 72 (r=0. 956, P = 0.011 ),
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TEREEf5 C &b HCTHR & M Ao, [M'C]-Choline PET /CTAFE B ABHE DIE
ez w 595 2 L 2R Lz, $riZ, [M'C]-Choline PET /CT &MRIDHHZ

HIE, AT CTE L UONAT — V% L0 FREICRZKI CE bR T Yy v &2l
$ %, F7z, ["Cl-Choline PET /CTIZ¥ & 73 A B DIGHEATHE O SUSHHM 71k &
LTHAMTH LM EZ R L, BEERRIZBW T, FE2ADIRIR IR WS &
LTI AN DN D T OBEARL, BUZ2AEFiTEH T o 2 0GB ORI & v HE
ETBHZETHD, ZOREMEIZAIS T, MRINEWRE, BIRE DK b B2k
THDERBENTHES . Ll MRIIC K 5B AETRZENICOW T ORIE
(X, BRI BT DNHIRZWT IS O W T ORFRENMENZ & Th 5, AWFZETIX, Choline
PET/CT EMRIDFA A G oW L 2 NHIRZWHHIE S 96%DFFEE T b o 7=, AMFIERERIL
TS DS AR OIRRTR IR LT\ D 2 & AR LTV 5, Choline PET
/CTIE. MRIIZ K 5 FE 2 A DRI EREEZ T 2 fi7E T 2,

RN T O [MC]-CholineEFEFRAR I, EH MK & ODEMEIC LV EbT 5,
[M'C]-Choline ¥5%%, M7 U7 7 v A TR FHRRNWILE 5 43 APNIZE #kRE
([CE#ET %, [V'Cl-CholineDIEFAERLAS, NTHE. WEle. Bk, + . B#icBlisR
S, BRIEE DL VDR~ Db AN HEAE IR EE T iRl S 7z, IRV TR
["'C]-Choline PETOIEH4EFEIZFDGOERE LV KV, ZHUiX["'C]-Chol ineld fR
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Table 1: Demographic data of patients with cervical and corpus

Parameter Cervical Corpus Total

carcinoma carcinoma
No. of patients 11 11 22
Age
Mean + SD 49 £+ 12 53+ 12 51+ 12
Range 33-68 31-73 31-73
Suv,
Mean + SD 4.83 + 1.87 5.92 +£ 230 537 £2.12
Range 2.06-9.42 2.71-9.31 2.06-9.42
SUv,
Mean £+ SD 498 + 1.97 5.82 £ 2.10 540 £ 2.04
Range 2.30-10.01 3.00-9.31 2.30-10.01
dSUV (%)
Mean + SD —4.05 £ 1401 0.40 £ 6.28 —1.82 + 10.84
Range —39.67-14.25 —10.70-14.00 —39.67-14.25
Final stage IB (n=2) IAn=1)

IIB (n = 4) IB(n=4)

IIIB (n = 3) MMA(n=1)

IVB(n=1) IIIA (n = 2)

IMB (n = 1)
IIC (n = 2)

SD standard deviation, SUV; SUV at a mean uptake time of 5 min,
SUV, SUV at a mean uptake time of 18 min

Table 2: Location of metastatic lymph nodes in all patients

The numbers in parentheses are percentages

Lymph node

No. of
patients

Obturator
Common iliac
Paraaortic
External iliac
Internal iliac

Suprainguinal

8 (36.3)
3 (13.6)
2 (9.0)
2 (9.0)
2 (9.0)
1 (4.5)
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Table 3:Comparison of the diagnostic accuracy of staging by MRI, PET/CT, and

combining PET/CT and MRI (PET/CT+MRI)

Diagnosis MRI PET/CT PET/CT+MRI

T stage (n = 17)

Correct 15 (88.2)* 8 (47.1)%" 16 (94.1)"
Overstaged 0 5(29.4) 0
Understaged 2 (11.8) 4 (23.5) 1(5.9)

N stage (n = 22)

Correct 15 68.2)" 19 (86.4) 21 (95.5)"
Overstaged 3 (13.6) 1 (4.5) 0
Understaged 4 (18.2) 2 (9.1) 1 (4.5)

M stage (n = 22)

Correct NA 20 (90.9) 21 (95.5)
Overstaged NA 2 (9.0) 1 (4.5)
Understaged NA 0 0

Overall stage (n = 17)

Correct NA 8 47.1)" 15 (88.2)"
Overstaged NA 5(29.4) 1(5.9)
Understaged NA 4(23.5) 1(5.9)

The numbers in parentheses are percentages. The diagnostic accuracy
of two modalities was compared by the McNemar test. Significant
differences were found between two groups: * P < (001 and
"P <005

NA not applicable
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Table 4 : Clinical characteristics in five patients with cervical carcinoma

Pt  Age Chief complaint  Histology Chemo RT Recurrence Treatment after Follow-up
time (months) recurrence time (months)
Dose (mg) Cycle EBRT ICRT
1 60 Vaginal bleeding Squamous 56 1 50 Gy/25fr 18 Gy/3fr 3 Chemo 13
2 68 Vaginal bleeding Squamous 0 0 50 Gy/25fr 18 Gy/3fr 8 None 14
3 55 Vaginal bleeding Squamous 56 5 50 Gy/25fr 18 Gy/3fr 7 RT 16
4 35 Vaginal bleeding Squamous 62.2 4 50 Gy/25fr 24 Gy/4fr  None None 15
5 57 Vaginal bleeding Squamous 63.4 4 50 Gy/25tr 18 Gy/3fr  None None 13

Pt patient, Chemo chemotherapy, RT radiotherapy, EBRT extra body radiotherapy, JCRT intra cervical radiotherapy, squamous squamous cell
carcinoma, fr fraction

Table 5 : Assessment of MRI and 11C-choline PET results in five patients with

cervical carcinoma

Pt MRI
Diameter (mm) Volume (cmj)
Baseline After o RR (%) Baseline After a RR (%)
1 32.6 16.4 16.2 49.7 12.59 5.63 6.96 553
2 40.7 28.4 12.3 30.2 31.64 14.78 16.86 533
3 45.5 32.7 12.8 28.1 21.37 8.57 12.81 59.9
4 233 14.5 8.8 37.8 2.99 1.71 1.28 429
5 40.6 17.1 235 57.9 32.27 927 23.01 71.3
Pt "C-choline PET
SUv, SUV,
Baseline After 0 RR (%) Baseline After 0 RR (%)
9.42 4.29 5.13 54.5 10.01 3.6 6.41 64
2 3.57 2.6 0.97 27.2 3.57 1.51 2.06 57.7
3 4.61 2.1 2.51 54.4 4.61 1.9 2.71 58.8
4 4.28 3.04 1.24 29 3.67 2.19 1.48 40.3
5 4.4 1.1 33 75 4.1 0.8 33 80.5

Pt patient, Baseline baseline study, After study after treatment, ¢ difference between baseline study and study after treatment, RR reduction rate
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Fig. 14 : A 52-year—old woman with corpus carcinoma. a, b Transverse T2-weighted
MR image (TR/TEeff:4, 000 ms/100 ms) shows a primary tumor of the isthmus and
enlargement of the right obturator lymph node (arrow). c, d

Transverse 'C-choline PET image reveals a hypermetabolic focus in the primary
tumor and right obturator region (arrow). e, f Transverse 11C-choline PET/CT
image reveals a hypermetabolic focus in the primary tumor and right obturator

lymph node (arrow). PET/CT findings were verified by histopathologic analysis
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Fig. 15 : A 60-year—old woman with cervical carcinoma:Transverse T2-weighted
MR image on the baseline study (a) shows an isointense tumor of uterine cervix.
The tumor size and volume are 32.6 mm and 12.59 cm’. respectively. After
treatment (b), the tumor is reduced in size. The tumor size and volume are
16. 4 mm and 5. 63 cm®, respectively. Transverse 11C—choline PET/CT image on the
baseline study (c) shows an increased metabolic uptake in primary tumor. After
treatment (d), metabolic uptake in the primary tumor decreases. The SUV1 and

SUV2 decrease from 4.61 and 4.61 to 2.10 and 1.90, respectively
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