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N— TR, N TF 22— 7 Z L — RIS L b DI B ROSIE ZEA L, @St ED[MC] A F v kY
7L — M EEE RS E D 7 e —ROMGE - @REERARIETH D, AR, FIERE, RS
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EEL, AT A VICEDLBEREMT D ETEICANY) VLA ARREND L9 LT, T 78
Fa—TEHBNTHER- L7 r—7 (N 0.75 mm, 50 cm) (X, AgOTf U 7 LD FiitiZi%E L. HPLC A
YVoxlvaramy hOHTARY P — =L L, £, V=T WO ETWHT =D v
Yaz=y NEFTIZEN L, BOFTAOHIBNIIL 3 FEMFICER L TGS, 2, ek, ]t o
OB - RERUIL—T D — BT ALY P — R —(Z[AY L7, HPLC 7R > 7 %4 L CE#% HPLC 7 7 AlZ
WMAZETHEN, Al Bi-lciEL7-HPLC A > V=2 vava=y MEF L., UWF—"—DKINiE%E
HPLC > 7V —TI1CH, 20k, SATEYDVEZ S Z LIk TRBERICE 2 A REKIcT5 2 &
R UIGHREIC A T DTEATED L)oo, ZTORERLE LT, =7 HEOILN Y NdE S ., ok
5T DRI TR NGB < 53BN FTRBIZ 72 5 T2,

2.2 EZHIL—TOHEH

RFEWRIET 0 P AEDRISEREEE LTAFLZF AL b (MEK), PAFAKLLT I F (DMF)
TRV AFALANVAAFT R (DMSO) (60 pL) ZHW, ) 1 mg O KIGHEE Desmethyl-PK11195
(PharmaSynth AS, Estonia) Z&fiE L7z, HEEL LT 1M T I 7FATE=ULE KXV R
(TBAOH) D A% J —n ik (3~9 ul) . H 5L 1.2 M NaOH ik (2~4 pL) ZNz. ZOEE% G
N—TIEAN RS T2,

23 [MCIAFIL Y T L— FIZ&BEHRG

A r7vbuaro7a b oS (BUE : 30 pA, FREER : 20 7)) 12Xk > TH BN 5 [MCICO: % #ik
Wk oTCla vk AFLIcE M LIZE, ~U A% TEF (20030 mL/min) . 200°C (ZH0#EL L 7=
AgOTf-Graphpac GC 7 7 A2 L, [MCIAF /L hU 7L — bk ([UCIMeOT) ~EH#HL 7=, Zhzi—7
(AN UGS 24T - 12, [1Cl = 7 4b A F 65 [1CIMeOTS, 3 LK O1C] A FIACEEBR ST A T A
PNCHEITT %, feWN T, A—7 O 4 2 mL @ HPLC B oW L, HPLC A v Y=/ a v
=y FO Y HP— =238 & HPLC THEEH AT T,
HPLC O BGIFIFLLF O LB Th 5,

717 2 : YMC-Pack ODS-A-323

WEER - 7% F= K U LIK=70/30

Wi & : 4 mL/min

Figs : UV (235 nm)

3 HBRBIUVEE

N—THERREL, N TF 22— T B — 7RI Uiz b DI HEE FOSRE 2 A, @ stED [CI A F1v kY
ZL—heRIGEE D70 —KOMHE - BRIERIERASEIETH S, BEZH I TN D — BTGV
—7 L LTHPLCA Y= v a —"2HWHHETHL 0, ZOHIEX, ERSHE, 1oy 7 v
2 NVTEYIDEZ TV —T %85 X 5 I HPLC IEB R 2 i3 2 & TH 7 MIRAB 2 B A T X A7 )7
ETHDLIN, 7 DXFISEEHE & & DICERDBRAZEN, 207D, BT ABFREDIR T 2/ < Gk
MRS 5, T, B, WEHRIZET L — 72N 5HEIC > TWDH DT, GRRETON— 7 O TRIC
P ERERL I LENRSD D, THU L TRIEOGEIL, Kt —7 & HPLCA v Y=/ v ab—7 0
RN U P —N—%5E L. USROS OV —T 2 T v— 7% & (2mL) (TN 3 DA Ck
WL, U — R — |2 LT 558412 HPLC v — 7 %3 B Tl 7= 72 . ZRDOBRBAZ 2L KT S 2
&2 LIS EOE &2 HPLC 5 7 LMZEANTE 5 2,

N—TVEOREE LTI T A CHREIC SIS ETT 5720, BHEMBIZE L TWA HETH D, e,
WRARTIZ T AR EIAL L (N7 Y o 7E) (12 Gk a2 A0 Sdv, 7 5 SO &,
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FEEEEZRBISH D Z &N TE S0, HPLC RN ELIT/ D, FEBUSITIIME A LB L LRz
R D3R, BIAERI~DOEBRPINZ B D70 EOBENT-FEE BT 5,

N—TRER D FOGSNZRII SR & YRR OO 728NN EERK 11270 D, 72 & 20, —TNOREHIX
IR DRI AT 5 &, MCIAF L Y 7 b— h L — TN Z @il I SRR RE L, 202
EDRGIERDIE T2 RS BNNH 5, LER->T, K EMSOBREDHHNLEE L, 2, TOH®HO
HPLC D5yEf - FERICBLE 5 2 VIR WD ZEREETH S, U EEEE L, AU ClI R
ELTEBRTIHET e hAMERED A TF LT N b, DAFAHRILLT IR, VAFIVALERY R
fERH L7,

X 3 IZMG R & V—T DSREOHER 2R~ LTz, [MCIMeOTf & AGEEILF+ U 7 —H A 30 mL/min
TEMi Lz, SHIEWFEE (20 mL/min BLF) (2 X > TR RIGA G TE 208, AT AT Al
BEHIN Wb 7a—ay ha— 7 OfEAT 7/ N X 50 mL/min F2E Th 5 72 ARHE A DR %
ENDDHZ LIXTEhoTz, Ihbbhnsd Loz, [MCla b A F b ARSIz [1CIMeOTE Z#E A L
THI 25 P CI—T DRSREN B EA L TL %, BN BB 7eo72 & Z AT, HPLC i C/L—
TRNOEEBD BN T Z LI Ko T i SN REMIRIZER <8, HPLC U ¥ ——{ZBik
SN2 Z ENRBAFEIZ DD, 11C02 DR X IAFZBAUGE D U P — =~ DRI SE T F TIZE LRI 90T
&5, [MCIMeOTS XD EDKFDFIEF THOHRSITKRIG, WL TLE S DT, N—TIEOFEMMIT Y- T
&, BRI V— 7 2 & T [1CIMeOTE A3 9~ 2 MV ELE 2 T I X85 2 EAFEFICEEIT 2> TL
5o RERIZBWTH, 10 5L Lo TREZ AT 1 7T DMIHMAAN TER LTV 5D,

THF [HCICH,| i”;—lezkicc’” HPLC

[**€]CO, bubbling evaporation  distillation : separation
>e——> —

Radioactivity on ‘ Radioactivity on loop

reaction vessel

11C-MeOTF
transfer

2 4 6 8 10
EOB Elapsed time (min)

B 3 RIEBREIL—TDMITRED HEFS

X 413 UVEBIOBHERERICE > TEHE NS HPLC 7 u~ 77 20—F1TH 5, 1 mg D
FE L 60 uL ® MEK, 35X 10V6 ul @ 1M TBAOH %l % 7= B SOGIR % FAVWC ARk E 2t L 7=, HPLC #
A 4 45T, [MCIMeOTf WABEHKIC L » THRENT-LZ 2 BNLMCIAZ ) — LDV —7 NHERS ., *
D%, HEIR & e R ERE Y — 7 A RO 5N D L O D, LIRIIR—RA T A TR D | AR
911 4> THUE RO [1CIPK11195 NHEIC BEES L TW D Db s, BLEL Y | 3E L= HPLC 4
T2 b0 LB Si, £, [MCIPK11195 D437 7 7 v a id@m MBS - B bR RiE 2/ L T
WA HOEHERI S B,
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[*'C]Methanol

1
\ [ C]PK13< Precursor

MEK (60 pL)
TBAOH (1 M in MeOH), 6 uL

L1

0 5 10 15
Retention time (min)

Column: YMC ODS A-323 (10x300 mm), Mobile: phase: MeCN / Water (70/30)
Flow rate: 4 ml/min, Detector: UV (235 nm)

4 4SHELHPLC 9Bt/ —>

#1357 2 ROSEE A VW2 [1CIPK11195 O & A R CTh 5, Wi MEK, DMF 35 X U'DMSO %\
THH 60 uL ML, HELE LT1MTBAOH % 3~9ul. (FUSHEIZH LT 3pL i3 1 M4 &ICH YT %) &
W L7z, &AL HPLC 7 7 A L 2dtEE (300~500 mCi) (Zx3 % [1ICIPK11195 D5y~
T v ar OBRSREDLHE %) TR L, BRIV L 512, MEK FOISHEEIZ LT 6 uL (2 % 5)
® TBAOH % N 2 7= Wsd g & BIF CLERIENSG Dz, FEREITBWTH 30 pA, 20 o7 kM
S5t C 45~90 mCi (1.7~3.3 GBq) 2567z, LasL7aes s, 3ul (13%4E) @ TBAOH Tk &
RRETHY ., TONRIIAREEE 272 T—XITRLTWARWA, KROHEELE L TELHWVWSILD NaOH
KEEiE (1N, 2puLl) 22 TGS E84A. [MCIMeOTE S USABEICIE & A SHtE SN ho Tz, ZD
fE L. NaOH /KIS O ED A2 L - TCIMeOTE 2350 L7726 @ L H#HEHI &7z, —J7. DMF % A 7=
BA1E. DMF © UV & —E3 25 RERBHREDO B — 27 23380 b, 13 & ALY HRESRENE LN, D
WK R OFE R 2 672 5 L=, DMF, DMSO i3 7 1 b > Lo < RO i O RS R D S 1 3t &
FOGST 5 2 &N STV A 189, AT DMF & [1CIMeOTE & AEHEMNIG L, INRMET T 5 &0
I FERIZ -T2, Fiz. DMSO 2 L7=BA& b REEOHEM B H D B 2 bz,

LBITERAN OB N, LBEMENBIEIND X 5. EMIABAL BRI R 1k 0 7= 8 O WA % 8
BN L, PET BRRSEA & L COME 2458 L2 [1CIPK11195 DAL 21T 5 FETH 5,

1 ['CIPK11195 AFIZH T A RICAE LIS E DR E

Solvent Precursor Base ,TBAOH?

. b
(60 L) (mg) (L) ield (%)
3(leq) 1-26 (n=4)
MEK 1 6 (2eq.) 25-60 (n=7)
93eq) 22
DMF 1 6 2-15 (n=3)
DMSO 1 6 23

41 M TBAOH (in MeOH)
® Decay corrected yield (%) from radioactivity trapped in the loop to isolated
[*'C]PK11195 HPLC fraction.
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FEH

[1CIPK11195 # /L —FEIC L > TEAM L=, MEK (60 uL) & 1M TBAOH (6 uL) OfiAA bt TR

TRIRTHBIMG BTz, HPLC 7 BRF DI EIE 1.7~3.3 GBq (45~90 mCi) 72-o7z, LIrL7ehi b, K
HOMER (NaOH) DOFFE T TIEMCIMeOTS 2313 & A EfifE 727> 72, DMF, DMSO (Z[11CIMeOTf
L EFERUGT 2 ATREMED 8 VARINRTE 5 72, /— 7RI K o TR - fifEIC22E L7z IR T [1CIPK11195 @
B ERR STz,
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Effective synthesis of [ C]PK11195 for clinical application by using loop method

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

CYRIC, Tohoku University
Aramaki, Aoba-ku, Sendai 980-8579, Japan

3epartment of neurosurgery, Iwate Medical University
19-1 Uchimaru, Morioka, 020-8505, Japan

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

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

Abstract

[M'C]PK11195 is a specific ligand for the peripheral type benzodiazepine receptor and a marker of activated
microglia, used to measure inflammation in neurologic disorders. A simple, rapid and fully automated preparation of
["'C]PK11195 was achieved with the automated methylation labelling system based on the loop method. To a solution
desmethyl-PK11195 (1 mg) in MEK (60 pL) was added TBAOH (1 M in methanol, 6uL), and the solution loaded onto
the loop. [**C]MeOTf passed through the loop at room temperature. The products of the reaction were then transferred
by passing mobile phase to a semi-preparative HPLC system. The method produced [*C]PK11195 in approximately 20
min after end of bombardment, with a 25-60% radiochemical yield (decay corrected yield from radioactivity trapped in
the loop to isolated HPLC fraction). The final ["'C]PK11195 activities are sufficient for several human PET. Moreover,
the method can be successfully applied for routine clinical application, proved to be a simplified alternative to the
bubbling method.
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BREEI—4 v T2 FZHTO0— T DR L ERKRFIA

EHOBH, SR, A IPE—

Wl KRFE A 7oy « IVOFTA Y h—Tw o X—
980-8578 EHRIMILIE THH XK A T H I 6-3

TEEERKFYA /e b 2 —
020-0173 & F VLA FABRER AR IN T4 037k 348-58

1 [XLC&®HIC

INFETICHIEREYN A7 by - TUFTAY B F1. AREEDLNTWD BRIk EE
—7 o %— (CYRIC) L-Hlit&YAr/mrbrty 27 e —7
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[18F]7/1/7J‘El oYy F T AERIEEEZ NMCC T [lSF]FLT DNA &k
B30, BIRAUBIZOEL TS/, S, NMCC 150 5 r—— T
PEj Eﬁﬁ?%?*%’ﬁ)‘\%@@f?}& 2B :ﬁ?ﬁf:iﬁ F- [*F]FCH T e il i
i%ﬁ&ﬂ@%ﬁ?[ﬂ‘ﬁ7 o—7H @Jé)ﬁk%%a) BH¥E &5 L 7=, [18F]FM|SO 1&@2%%5@

£ 12, BEZOHRMENZED Hiv, S%ERA A
HEET R L END 6 FRO BrAERIEE 2 1 —
7% 7. [PFIFDG HIE< — I SR THY | =\ QOHV I\ 6
18 ) e Na N F NN 18
[°FINaF & NMCC THEBEMMFIRA ThIv b, £ \( ﬁ/ Wi\F
[®F17 L 2 U o (FCH) 143 Gl B A FE 48 NMCC NO NO,

2 OH

THETHTH Y . AR TIEETFERKENDOEE

bEE 2, 7Y 3 50 PR r—T B EREMIEA w1, [BFFMISO (K) [PFFRP-170 (F)
A=V 7 ra—7%R0 LiF5Z &IT LT,

EDD 5 DO 7 v —7 PIIEIC BT A OTTHEC
HEOXESEMTHOICH LT, ZOEBEEMIEA A —2 0 77 a0 — 7 XEMEERE OB KICEO AT B
R RSN EERE T D, TOEBA D =R LE, FEEO 2-= ha A I4 Y — ), KEgFEMkANT
BILEZT CTERD T A H 2 WITBEOmWRE & oo THIINICE 2 & Shd, o T, VWb
2 8 A D BT FAZITA F T2 0 BURBRIEEC L RIE 72 & O /IR O K & 72K & 72> T
W 2 AR SR A ISR L T & | o T BRI OB DT AR ORPUET L TH 721G W)
Z b 2 BB LR N "I RE L 72 D,

AT, Z OIRERHEMA A — 2 R Z BERFIHICHET 2 2 L3 T& 5 HEh A kik/#iE % NMCC ©
b EFSZEERBICT D, TO0, HALKE TR S, BUERR L 25 A TV 5 [BFIFRP-170 % 4
—7y hFr—7L LTRY EF7= Y 1R X912, [FIFRP-170 IZ['*FIFMISO & [RIEE7R 2-= b a A
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IEYIVEREAT OB KOKEREZE L TR A OEREZRE LT —T ThH D,

2 BREEDRHE

2.1

R B UE

[**F]FRP-170 @é\ﬁiiﬁ%[mF]Fwso &tt@i LT 2 127R3 T, WTFROIE S BF-7 v HFEib & BR#ED -0 D
TR RO 2 BeP D I & HPLC IZ & A 45 BiEks Rl oD 3 e Ak 5, [CF]IFMISO TliTA=ak & K o figid—o
DRIGEERTITI TR V\Emwﬂx%f&;m: IKEEPED E O [PBFIFRP-170 Tl HPLC D B 7255 % %
B LT UBF-7 v HF b S EAERY 2 B D 7 AR L CHBRZ T\ 2O E 4 H T L Thik
IIREAT D .

Q O AL
[K/IK222]18F H* N NNF

Na N MeCN, 110°C Ny Q\/ 80°C, 1 min NO
10 min 2

NO, NO [8F]FMISO

/ \ o

N

_</

N\/O oA [K/K.222]*8F N SN OAC NYN\/O oH
o \C DMSO, 110°C, \h r. t, 3 min NO. \h
2 OTs 3 min 8 2 18
[*¥F]FRP-170

%%

b

2. [®FIFMISO & [|F]FRP-170 DAk A 2% — A

HEV GO IO DEMFIRILLTO®EY TH S,

1.

[PF17 v HFA A Zfadt F o 25H A T 2 (Accell QMA, Waters) [Zf5F L T[*®OJH,0 75 45HfE L 721,
JVT N7 4w 7 A 222 (K222) & K,CO3DK-7& h=hk VUL (MeCN) {EEIRIE CIAEH LSS
WZHED D,

JBUE T ANE L CREET D,

3. BUBRIAZIRME L7 DMSO (2 mg. 1 mL) ZSUSELRICHEIN L, 110°C T3 45HME L BF-7 » FE{b a2 1T

5 o
SOSE % RiR E CHHEAO%, AtEfE (0.06 M, 5mL) Zx., {&MH L L7= ODS Bl 7 & (Sep-Pak
C18 long, Waters) (21 L C BB 2 0RFF L, IICEEOK (5mL) ThISA#R & C18 17 A& UED,

. C18 77 212 NaOH 7Ki&i (0.2 M, 2mL) Z¥%i7- L. =IE T 3 oRRF LK iEZ217 9,

C18 77 L%&/K (ImL) THWKIERG DMK MR (NaOH) ZBWHI L, wizHFn & B D75 MeCN
EHERBIRIE TH T L&, AR LIZ[®FIFRP-170 Z HPLC A > ¥ = 7 Z—D U HF—_—(ZHED 5,
EHIEEA V2 7 B —N—TICBE L, BT MMIEA USBERERZ1T 5

C[BFIFRP-1IT0 D7 F 7 v aveu—4 U NRL—H D7 T Aa|ZED D,

9. =X ) —)LEBEERIN L > 2 ER ET 5,

10.

FRAHERICHEMR L, BE 7 AV — %@L T TCED D,
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2.2 BEREREE

NMCC TIZFEFEE TracerLab FDG 3£ (GE #H#Y) %A L C[®FIFDG O/ —F L A ziT-> T\ 5, Hit
ST, FNFTHEHALTEFI00 EE ((ERER, M30LEEE2MR) #Mho 7o —7SIcRAAEE 8-> T
W5, ARFRETIZZOEREEZFINT S 2L L Lz, F100 2 HWZ[¥FIFDG & Tl BF-7 v #1%ak & fehn
RGEESSE % T R R TITW, RIS COD T 272 B2 L TWDH DT HPLC FHEAZ21TH Z & iX
T&EARV, 207, [BFIFRP-170 Z AT 572 012i%, A B T LIKSEE HPLC o= DA P =

X3. fEEHMFI00 (£) ey 2—1 ()

I B =R DM ENS T2, £
TEB U L URLT L 6 A jK7\

NTINBERDV) PR TEY 2

—/ b (Hamilton #£:84) & FE#) HPLC A o)
¥ =7 % — (Rheodyne fE#L, X 3 MeCN
)3 FERA TR S h B R N ]
2=V ERIEEA LT, K4I12F0H
M AR, BF-7 v RS EFD
B OFIEREIINE T% F100 TITU,
ZDRISTEDOTNTZ L E Y PR
V7 TITH, C18 1T A~ NaOH D

HEAL PEWH L, HPLC A > Y 7 & ponceon M eLc njector

— =T ~DOBEET XTI vesse

e _» e e s 44‘@!4*
CUR LT LM LT DERET | Foo | HPLC pumP

79,

Sep-pak C18
Syringe pump

Reservior Waste

HPLC column

Injector loop

X 4. BilE o2 — Lo

3 HRLEER

AHWFFENE 2 FE OFE THEAE 10 AICBlf S, ZhE T L ZAEE L HEEGR T 1 77 AOBREE TN
SET LTS, it~ T, BIEE TIEAR Yy MEBREIT I ITITE-> TVl | #RTE 2 ERERITR WV, 5.
PF17 v FEA A E2EA LRy FakRBR, HHEERBR, WERBR AR T PET I X 2 BEMZIC
[*®FIFRP-170 % it~ 2 TETH 5,
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ARBRFEIL TR 20 4R EERERIFZEFTIRZEB A & 22 CRMI L £ Lz,  ZICRSBH L 7

S5 Xk

1)

2)

3)

4)

5)

H. Wada, R. Iwata, T. Ido and Y. Takai: Synthesis of 1-[2-[**F]fluoro-1-(hydroxymethyl)-ethoxy]methyl-2-
nitroimidazole ([**F]FENI), a potential agent for imaging hypoxic tissues by PET. J. Labeld. Compd. Radiopharm.
43, 785-793 (2000).
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Development of *F-labeled tumor imaging probes for clinical use

R. Iwata, K. Terasaki~ and Y. Ishikawa

Cyclotron and Radioisotope Center, Tohoku University
6-3 Aoba, Aramaki, Aoba-ku, Sendai 980-8578, Japan
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348-58 Tomegamori, Takizawa, lwate 020-0173, Japan

Abstract

A collaborative study between Tohoku University and Iwate Medical University was initiated to develop
a new “®F-labeled tumor imaging probe at Nishina Memorial Cyclotron Center. Considering several ‘*F-probes
which are presently evaluated to be useful for clinical use in oncology, [**F]FRP-170, a potential hypoxic cell
imaging agent which was originally developed at Tohoku University, was chosen as a candidate probe. Based on
an automated module for [**F]FDG preparation, F100, a new automated system was developed by introducing a
purification module consisting of a syringe pump module and an HPLC injector for on-column base hydrolysis
followed by HPLC purification. The study is currently in progress.
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MRaE BRI %9 B '®F-Chol ine & "FDG £ D LLER
INEEIE (UK, R B, SRR BAERE T C, am Bl

o T R B S R T R R
020-8505 & =Wkl Py HL 19-1

UH FERREE U SR ER 2 G
020-8505 5T Ikl f P . 19-1

PUEERREIA I a br e H—
020-0173 & T IR Ja T ARVE IR A B 23 2R 348-58

SARTA Y b= HRCRRET A 7 e hrrk sy —
020-0173 J5 T Ut T RRFE IR IR 3-8 23 7 348-58

YHRIEKRFE YA 7 m hba v Rl B Z—
980-8579 B IR ILE T H 3 K& 7 3 01

1 [FL&HIC
2z — ZHARIEE D Fluorine 18-2-deoxy-2-fluoro-D-glucose (*FDG)I, M=o LM D D Tx 732 & ¢ HEME 5

BWICB W THEERRI FL—H—L LTHLN TS Y, HEHLIL, BFDG 12858 LV PET i RI hL—
Y—@ YC-Choline DA FIEDHENLEE DREGIRIE O FTREMEIZ DWW TR AT - T T, TORER, IERDO R
C-Choline DA FIEDTHESLS I, AEREIZHL BFDG ERIERICTRVEREZ N3 LIRS, #5554 RERT (10 43
BEDG @ 1/6) T PET AX¥ 3 a[hE7e L fF KA BFDG (285 PET b —H—(272 b Al EtEA S REn Tz, L
U ASE MCIZAEEIN A 20 43 &5 TUNAT 47 LU TG TERWEWIHIR B o 72, ARBFFETIL, Hi7ic F
C Choline Z1%# 7= "*F-Choline Z & L, MB0E #1564 D EFRERFEIC DT BFDG &Lt L 7=,

231



NMCCH: [ FRAFF i S S5 (2008)

2 MNEHELVAE
2.1 HpaEE

BEEMAICIIe M FE SRR O HeLa S3 (RCB0191, EE(L==F%EHT) % V>, Eagle's minimal essential
medium (MEM) (Z 10%fetal calf serum (FCS) & penicillin, streptomycin %z /il 2. 5%CO, * 37 ‘C CHEZ{T > 1=,
Z ORBRSAETOMBE NI 23 B Th o 7o, FERARRIIA B 50 ml, K5 mifE 25 cm® Ok S ~
Z A= (Nunc, USA) % FV 7o, B8 MRS M R 77 T I 1x10°~3x10°El2 72 5 = & % FAEIC At L7z,
22 MRARERZEE RIS

AR DFFIEL, TARIZE DX T 71 & ZIEIC LV T 572, 2mM TdR % & Te 5 HIC T 24 REfIRE 1%
TdR-free 55 C 11 BjEs 38, S 512 2mM TdR 2 G Telsi © 14 RIS B L 2[MEO Y v v ¥ v 7 %17 72,
Z D%, TdR-free BiHIIZAZHR LTz, TN ENOEEMILIIR D &AL 7z % 4 ‘COAKFIZALL,
% 4 CHBIEIZ THRE L NMCCIZEA T, ®F-Choline 35 £ O ®FDG 13 NMCC I TABR &S 41, Kill 1 ml
H7=0 05mCi 5L, 37°C « 5%CO, DA % 2 N—4 —T 20 5 Lic, @R TH, Z/va—2Em
Ca/Mg free phosphate-buffered saline (PBS) Caift%z b U 7L AL LIl 2 VE S, S HIZ 7 /v a— 23RN
PBS THiigr L, W ~—Hh 7o & THIKIZE Y A E 7z *F-Choline & %\ % *FDG O BHREZHIE LTz, Z
D%, MifaEZRE L, BAGMIaESH 72 0 IZIR D IAEN TN EN DB REL KD T,
2.3 Flow cytometry (FCM)IZd % DNA EDHIE

% phase (Z [RIFH & AL 7= MR O—F8 1%, flow cytometry (FCM) 23 AT O 7= b 1o, AR RIFR O fesB 5 L U DNA
BRBED T M T AT, HHRH DNA DL % 5 5728, 2 % Triton X-100 (ZHIE 2 77ifE <&, 2R
#%. RNase (RIS 0.5%) Z WML, propidium iodide (P1) (&2 50 pg/ml) T DNA 28065t L=,
Ml A 1 x 10°8EICHHEs% . FCMIZT 1 x 10* (B ol & /347 L 7=,

3 B f&

Hela S3 HAE D [RIFHALERAL T 147> 5 14 BERERGE £ T cytogram Z 04T L7, T OFER, RIFHALELE T E%
(ZIXARAAERA 1T S WIDRT-IZ, e T 4~7 IEfZICIE. G2/M #IIZ, 10 BRI IRy O MliE Ay G1 #l
T MTHZEND, FRBBRIAIATONTND Z DR ST,

HARRE N H31F 5 °F-Choline 55 & Ml A2 LA BIZ L7z & Z A, ®F-Choline 5£R41%, [RIFHLEAL T &
BIIEC—THD TT%H Y SRFEZICE— 7 ITZE LT, £OH%, WREICHAIZEIE L, 10 FFFLIFE T, ©—
7 BEOHK) 58 % FE T Lz, Ziucxt L, ®FDG LS MIOFI:-TH DRFAEZICE— 7L, T DOHBKE
WCHUD IAZDMET L, 10 RELARE TlE, B — 27 KD 50 %E T L7z,

4 & 8

b MEFEMETIE, £0Z% < BEFIEHI(G B)idh o THEZ45 1L LT\ o, HFEREDS N2 i 5 &l
IETE A BRAA L GO i~ GLHACHE 1 [HIH). S HI(DNA &R, G2 (G 2 [T, M Hi(52) & A G1 )
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IR D, AWFFEIC IV HeLa MERE ORERR B NI < b TR Y . SHNT 9., G2l E MEIZGhET
G2/M #1Z 3 & STV 5 I MIaFFREICIZ. TR 1T & % S WIFFHEESC hydroxyurea |2 2 % G1 H[FIFHIE.
AR AEER MBITIR T4 2 2 E2FH L7t 7 7 A iREENM LTS, ARIFIETIE, B—72[EH
M2 KIS D LEMEN D Knehr & U2 kB TARFZ 77 v 7 EE AL, 1IEBEDO TR 7 1 v
FUUKTIREND 2[EIHO TR 7 1 v ¥ o V' BlA £ CORIL, B— 2T EZ1525 ECIEFITKREITH
0. ABFETIE, EBRICFCM 281582325 2 L2 X0 ZORMARE Lz, ZOREE, B2 RS
TNDZ LN FCM OB GREF Sz, filazd 7L — RO REES T 57202 b U 7V LB LA &
FlES T, UL S )7 or e ) BRI & 2 Bk 2 7o H 0 BN IEAEBR Zn s B 2
MAETRIREMED B D, & 2 TAMFE TITEROATEM & LT, FHOREZ —FYIC 20CIc T2 2 &1 kY
M2 7" L— 2 & IS 2 M A R D IR LIS B MM ES 28 77 L — R (UpCell, CellSeed #1) % VTl 2
ilE &8, ®F-Choline & *FDG OE Y AL KR EAT 572, TOREFE, NV 7V B %47 o 1= [RIFHHI I %
THERYIALFERE FHEORENEONDE 2D, N TV B O BIIE TE 5 2 2R LTV
%o

Choline [ZHIfEANIZ L 4L, U VBB bSO BMIANIZ F 7 v 7S b, BEOMRERTH LY VF
BOEMICHAH SN D, MM TIX Choline DMIBINIREEA EH-LTW\W5H Z &, 3 LU Choline kinase %
PED RN AE T TS Z EBRPELNITR->TND Y, 6D L2vh, Choline IZ#l10> Choline R #f Ttk
DRSNS Z ENTREND, R HeLa (2% % ®F-Choline /528122 L 7= L Z 5. ®F-Choline
ERUT. SHIND G2AMINZ/ T ER- L, GAMBI TR L 720 . GLENZITH 58 %BE TR T T2 Z LAVRE
iz, Zruckt L, FDG EREIX SHITHRAICZR Y, GLINTIFM B0 % E TR T 5 Z LRS-, Hlfasy
ZURHUT. (SHI+G2/M )/ (GOGL #HI+SHI+G2/M )  x 100 (%) THEEND, T2 H PF-Choline 75 &
BEDG /1%, TR G2AM I L SHIlcE'—27 ZFo0, EH50 hL—H—%HAWT PET ETix, #l
R SHER I S - BN EF SN T D ISR D,

Choline 1%, #4520 EEMAICETET 2 £ COREMDY 10 53PN Efd TR | B ORFFAH O KRIE
RIS IR S D1 ED>, MRS & AL O WO IR B E IS B CTX 5 &0 ) BFTE b0, BRI PF
CHEF# U 7= **F-Choline DA FITEASGER S uaulE, BEHRED =2 *FDG LA L 110 CTHh D 2L, H
JERIZH A 70 ha v ZRETICT IUANT 7L LTBAT D Z ERAREL 25, FERIICERENDOFTE
WCADE TS L —V—%2RIRLPET 2179 Z R TEX LI EREOM ERKLNDLTHA I,
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Abstract

In this study, the relationship between *®F-Choline uptake and the cell cycle phase in cultured human cancer
cells (HeLa S3), as well as how they compare to the conventional tracer **FDG with PET was assessed.

Flow cytometry findings confirmed that the cells were well synchronized. **F-Choline uptake was 77% of the
peak level in the early S-phase immediately after release, gradually increased, and peaked in the early G2/M phase.
Subsequently, **F-Choline uptake steeply declined over the late G2/M phase to 58% in the G1 phase. However, *FDG
was significantly higher in the early S phase compared to the G1 phase.

The results suggest that the uptake of **F-Choline and ®FDG are cell cycle dependent, are associated with the

proliferative activity of the tumor seen during PET imaging.
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