NMCCHE[RIF R FERCR# 14 (2006-2007)

HelLa #RaI=xt9 5 ®F-Choline &£ D
HREE IR ESE

NEEIES, LAY R RRCY, SRR iYL A H

o TR B S S TS R R
020-8505 & =Wkl Py HL 10-1

VIS TR R R 0 O RN R 2R 2 3
020-8505 = T UKl i P L 19-1

DEFERKF A rabar & —
020-0173 & T IR Ja T ARVE IR A B 23 2R 348-58

YAARTA Y b—THERREAY A o bnrk o F—
020-0173 & T IR /a ARG IR AR IR T8 H3 7R 348-58

Vb KA rahay Rl B2 —
980-8579 B I TH H 3 K& 7 i 3 01

XL &HIC
7 = — 2B HK D Fluorine 18-2-deoxy-2-fluoro-D-glucose (|°FDG)iL. M=o DI R oD T 7 &5 3 L A 55
DWICBWTHEEARRI FL—H— L LTHLN TV Y, #i2 ®FDG OIS ~DOERE L, EEMmao
PERHTTHEA M L7 b O TH Y . Z OELFRIFEMEDS Positron Emission Tomography (PET) (2 XD W C
PSS, FEH O, PFDG I DLV PET A Rl hL—4— ™C-Choline & BIEDTENT. &2 DI
D FTREMEIZ DWW T FEA AT C& T, ZORER, IEEO BV YC-Choline D& AIEISHENLSAL, DI L
FDG K0 3R\ ER A R LRI, B 58 , FIRERT (10 43 °FDG @ 1/6) T PET AFy AV AREZRE | kM
BEDG (k0% PET FIRL—Hh— (T2 B ATREHEDVRE Iz, L LRSS MC IS 20 &4, TUNRT 7L

256

Y



NMCCHE[RIF R FERCR# 14 (2006-2007)

L THEFE TEARWE W EIBRN B~ 77 AAFZETlE, #7212 BF T Choline #123% L 7= ®F-Choline &% L . # Dl
LU AR R BREE LT,

2. MEBIUVFE
21 fERatEE

BEA I i3 e b ESERE kO HeLa S3 (RCB0191, HL*2AfF9EAT) % V>, Eagle's minimal essential
medium (MEM) (Z 10% fetal calf serum (FCS) & penicillin, streptomycin % )l 2. 5% CO, + 37 ‘C CH&E 21T~ 1=,
Z OREHARMETOMBSGTIMFERT I3 23 R T o 7o, RERARIA R 50 ml, KE2E HEifK 25 cm’ DLkkEE 2§ 7
7 27 (Nunc USA) % flv 7z, BEaEimia s TAmIaIFRoE T 1x10°~3x10° B2 72 % = & & HARICAREE L7z,
2.2 HWREEEE RIS

MO FEFHIE, TAR (ICXRDF T AT my X ZIEIZEDITo72, 2 mM TdR Z & Teds #IlZ T 24 RFETRE##%
TdR-free 5511 C 11 FERIES ., 5122 mM TdR 2 & k5 © 14 FEfIEZ &R L, 201 B OV vy 7 %fTo72, D
#% . TdR-free EfHULIZAZHAL 72, TN ZNOEEF M IR O BT RFEFREE 4 CORKPFIZAN, 10 FrfkiEik
ACHIREEICTE L NMCCIZEATZ, ®F-Choline 1X NMCC I CAMSHL, 511 1 ml 8720 0.5 mCi & B4
H 1L, 37C5%C0O, DAY FaX—F—T 20 pRIHBELL, BEEKTHR, 7 Lla— 2K Ca/Mg free
phosphate-buffered saline (PBS) T4 ) 7'y ALBE Ui A vlE S, SHIZ7 /b — AN PBS THEyFL,
~— AT ATHIRICED A E T F-Choline D RERIIE LTz, 20t MlaEAHIEL | HALMAaH =00
'8F-Choline /i btaE R 7=,
2.3 Flow cytometry (FCM)IZd&k % DNA EDEIE

% phase (Z[RIFAS T/ O—HB1X, flow cytometry (FCM)Z3#T D7z 1Zfdidod, MR OMEREH LY DNA
BRRBED T TOAI, AHRTH) DNA BOZALZ /049 57260 2 % Triton X-100 I[ZHIfRA 7S E, BRI
RNase (Fzif&EE 0.5 %) Z#/NL , propidium iodide (PI) (& 50 pg/ml) T DNA Za0E e L7, Mlladiz 1x
10° A% . FCM 2T 1 x 10 H DAz /34T L7z,

3. B #&

Hela S3 HAE O [RIFHALERAL T 147> 5 14 BERERGE £ T cytogram Z 04T L7, T OFER, RIFHALELE T E%

TITMISEENIE S T, iV T S BRHRICIE, G2IM HAIZ, 10 BefE#& IZITRER Sy DM GLEIZ 7 B 9%
ZEMD, RN RAFIZATONTND 2 & BRI LT,

A HIE N I51F D PF-Choline 475 & Ml A L 2 BLE2 L7z & = A, F-Choline #2R5I3, [FIFRMLERRS T
BRIZE—27RD 8T%H Y, SRFMEBICE—27IZE L, £0%, IKEITHDICEE T, 10 BRLIETIE, v—
7 WEDHK) 58 %k T L7c, Mlaud, [FFHLHE T 5 M E TIE—EThHo7eh, TOR EFITERL,
10 W2 I ITMARER AN X 2 52 72 o T2,

257



NMCCHE[RIF R FERCR# 14 (2006-2007)

4. E =

Choline [ZHIfENIZ L 4L, U VB b S NT=O HIIINIC 7 v 7S dfth, BOBERRESR TH L Y ViR
BOAEKICHHA S5, BT Choline DAFENIREL EH L CTWs Z & 3 LT Choline kinase i
PEDBERDAE L TWD Z ERH LIRS TND D, Zh B0 &b, Choline LI Choline {3 /LiE
DRMEESND Z N TPREND, HEEEHN HeLa 124325 ®F-Choline #£fiA @23 72424, **F-Choline 4:7%
&, SHIZND G2AIMBNT/NT R L. G2IM I TR EZRD | GLHINTIZAKI 58 %E TIR T T 52 LA RS 7z, Mifidsrd
FEERIE. (S 91+ G2/M 1)/ (GOGL 151 +S 11 +G2/M #]) x 100 (%) TEENB, T724>5 BF-Choline ZIEEERL —
— LU TV PET Tk, Milla 70 BB SRS L7 MG SV TODEHERIS LD, Choline 13, #2572 DIEIS
AN Z B FE T D E TORFEAS 10 43 LA EAReD THEL | R DR RIRY A O KIEZREBIR S IR S L2130, Mg
RIS DRI BE IR R B CE DLV EFTE S D, FHIC °F THE#L7- ®F-Choline DA AL IS
AT, RO Y82 P FDG L[AIT 110 /3 CThHZEND, AMif%Ic YA 7ahar 2RI T U AT 7 LT
HEANT DT EMATREL 2D, FERANZENZE N DO REIZE DY TES R — Y —Z 18R PET 2175203 TELLD
(2720, IEZFEOM LXK THA,

5. X W

1) Fischbein NJ, AAssar OS, Caputo GR, Kaplan MJ, Singer Ml, Price DC et al. Clinical utility of positron emission
tomography with 18F-fluorodeoxyglucose in detecting residual/recurrent squamous cell carcinoma of the head and
neck. Am J Neuroradiol; 19:1189-96, 1998

2) Macara IG, Elevated phosphocholine concentration in rastransformed NIH3T3 cells arises from inbreased choline

kinase actvity, not from phosphatidylcholine breakdown. Mol Cell Biol;9:325-328, 1999

258



NMCC ANNUAL REPORT 14 (2006-2007)

Cell cycle dependency of **F-Choline uptake during proliferation
of cultured human cancer cells

M. Shozushima, J. Yamamoto, Y. Hara*!, K. Terasaki*?, S. Goto*® and R. Iwata**

Department of Dental Radiology, School of Dentistry, lwate Medical University
19-1 Uchimaru, Morioka, 020-8505
*! Department of Oral Surgery, School of Dentistry, Iwate Medical University
19-1 Uchimaru, Morioka, 020-8505
*2 Cyclotron Research Center, lwate Medical University
19-1 Uchimaru, Morioka, 020-8505
*3 Nishina Memorial Cyclotron Center, Takizawa Institute, Japan Radioisotope Association
348-58 Tomegamori, Takizawa, 020-0173 Japan
** CYRIC Tohoku University
Aramaki, Aoba-ku, Sendai 980-8579, Japan

Abstract

Recently [*®F] labeled choline ([*®F] Choline) has been developed as a promising tracer for cancer detection;
including ones found in the lung, prostate gland, head and neck regions. The experimental study demonstrated [*°F]
Choline uptake was higher in faster-growing rather than in slower-growing tumors. However, the precise mechanism
remains to be elucidated. 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 [*F] FDG with PET was assessed.
Synchronization of HelLa S3 cells was accomplished via a double thymidine block. Flow cytometry (FCM) was used to
determine the relative DNA contents of cells to check the degree of cell synchronization. The uptake of [**F] Choline and
[*®F] FDG was determined after cell cycle synchronization.FCM findings confirmed that the cells were well synchronized.
[*®F] Choline uptake was 87% of the peak level in the early S-phase immediately after release, gradually increased, and
peaked in the G2/M phase. Subsequently, [*®F] Choline uptake steeply declined over the late G2/M phase to 58% in the
G1 phase. The results suggest that the uptake of [**F] Choline is cell cycle dependent, is associated with the proliferative

activity of the tumor seen during PET imaging.
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