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The Quantitation of 18F-Autoradiogram Using 14C-Standard Sources
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folkamzHnT, F—@Edk, F—th» 5%
FOBREGLLEERA - T 0F 777408
HERHERhTWS, KEicBWT, LRI LU
T 4NV ANDOENHER L EOET, RLFERALLY
T, FEE, FHEOEWL o BF-{ka (T 1/2
110 min, B*: Enax=635KeV) & HC-{L&% (T 1/
2=5,730y, B-: =156 KeV) OfAEDLENH 5.
BELTIALA— T V47T 00ERLIE,
UCLEWIc > TiE TR © “C-# TEMRIE %,
BE-{LAEWIc > TR ERE 2 ER U 72 BIR % B
WTfThbh Tz, BF-EEREIE R AT Y
F— k& BF{LAYLOREY»H b AR S AT
ALY 20NN, EBRoo Y, E
MLz zfFERLSh TV, —F, EET

* FKH ST TS & o 7 — HUR R E T2

w* A TR PR 7EED

T 60412419 A

BiiEsft 61 4E2 A 6 H

BURIFERSE © BKETTKAREET 6-10 (2 010)
KBS RS+ 7 —
TR E T FEER

 E R KB

(XK 1°F RS2 BF-¥ 5 F VR CTERET 5
FENBEShEY., LrLadrs, €53F v
FARRRITF 22 6 0 B 0 B CRINR T R 75 5 W HE
Wrds, 2 TEELRESERAZAMELT
UCHRIR A 1ER L, ABIRIC X % optical density
L, 18F-4-fluoroantipyrine (18F-FAP) 3% 5.5 7> 18F-
U EEIC X % optical density # ik 5 = & T,
HUC-#JE o optical density # PN 18F J&1F (C 8K IE
T3HEERS, ToRY, FRALHIELLD
THRET 5.
. 5 &

1. UC-REDFR

Ty NFO2HERABRIER AT Y £ — b
200 pl iz, MC-/KEROBME L ELS+ T,
Bei&igiz 0, 0.625, 1.25, 6.75, 10.0 uCi/300 pl @
UCFAE Y x— b &AM L7, A& % HEE,
BPBEEIZ D X 14F O H A= S T R LI 20pm B
TYIY L 60°C THMRTE, SERED MCREZE
B4R ERERIR 2 FR L7 (Fig. 1).

2. UC-RRDEIE

18F-FAP #% Shiue? & D HEICHEL TAR L.

Key words: 14C-standard source, 18F-FAP, Quanti-
tative autoradiography, 18F-FDG.
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#120mCi o BBF-FPA # 5 v b5 L, 605
DT % Fo oD LER L=, fEHEKEO KK
BICOWT 20 pm B0 GIF # ERL, EFE 1C-
FFE#EBIRE L F— 7 4 v & (Kodak, NMC-1®)

RERTSHHBELA—NT VAT T 6k F.

BHYHIT, TOHMERD D O SF-ETEME
ZWell hy v 2 —lc TRIE LK. ABEL 7 4
WV YR L O FERRMERR 2 2 TITY, K
ERFED SF-Htfe s BF Ik 5 7 4 VL BILEL
DEMRE B, Thb 8F 2 X 5 BLE L 8F-k
SHRE L DICTFET ZERERRIC, H“Cicks
BIEZRATSEZ L TEDORD D HCHEEERIR
X 2E{E% 7y b NN BF-BEICEELK
(Fig. 1),

3. A—=bI3T0HT574—
AEERFEORY, FRAM* HET 2 E%R T
18F-FAP, 8F-FDG # fiVWCTERMA — 7 V4
777 4 #fiolk.

fKE 300~500 g DM Wistar 7 » k& v 7z,
4% Halothane, Oz: N2O (1/1) 1 L/min T i
A%, 17 Halothane iz §] 0 #tx, W{IKERBIAR,
FRKER#FIRIC ZhZhsE 0.9 8L 0.8 mm
DRV FLvoA=za—VvEBFAL~RY VRE
Lic. 2WTFy FOEH» b HBEE X7 AEE
L 2RI O RER % 5 - 72 D B LT O JIE 24T
-7z,

MiFEH R © Sokoloff & D FEED IcHEL THIE
L7z. T bbb, 18F-2-deoxy-2-fluoro-D-glucose

Rat brain
60 min after *®F - FAP injection

Liver paste
containing *"*C

{

20 um thick slice 20 um thick slice

Kodak NMC-1 film
Room temp. 8 hrs.

\J \

cpm/wet tissue Density -«——— Density

Quantification

Fig. 1 Preparation and calibration of 14C-sources for
18F.radioactivity in the 20 um thick slice of
rat brain.

23 % 6 & (1986)

(18F-FDG) 5~8 mCi/0.4 m//body # &k # = = —
U B30 THEA L. BEARS» S 140 %
TRESHITE, 189,16 58FTRISTE, %
D 10, 15, 30, 45 43 0> 455 5 C BRI % %9 60 wl
FORIM L. BAERIILOBERICUETERERL, K
% —80°C |25 #H) L 7= iso-pentane H iz fH L7z,
FSHBIE, —20°C T 20 um Eo I F izl v L
60°C T 54> LA LR & ¥ 72 D b, Kodak NMC-1®

7 4 S Bl VCEERIRE & LICERT
SWEIEAE Lic. —F, Bl L8R mENE
DB, i 20 ul % TEREICAYER L, %0 BF-FDG
HRTE M 2 AR IE R 1 M PN SFE-H RE 0 5
Bl Wz b o LFE— Well & % — 1z TRIE
L7, 8, ~v—9%—EABIRER] & $94050%
DR A CILEE, ~~ 2 )y b, MERY 2ASE,
pH ZHIiE L7z, KlEFKEEGERICE =% —
L7z.

Ao jfi & : Sakurada® & 3 X UF Sako? & D ik
L, ZEERA - NI UA ST 4 —BICk
VHRIEL7Z. T4 b, [N-methyl-14C]-4-iodo-
antipyrine (14C-IAP) 100 xCi/kg & ISF-FAP 5~
10 mCi/body #EHRHD = = — LA 5 1 HRIniF T
BAEEA LK., BEABB» KT ETOM, #3
BT LIk 60 pl ¥ o O BINR I % R L 7-. AR
W% 1 S ORSCTHITEER L, RIRFEEROFHIC
XV 20pm Bk &k, AUH LAk o 14C-
EREMTR 2 Kodak NMC-1® 7 ¢ )L L IZ=IET 8
RMESE S BFIc X 5HE KA H2. 2\ T2~3
B 8F ORBEL2HF-72 DO BRI 7 4 L AICHRD
BIEARR (Amersham) & & 412 7 BREIEE & &,
F—8h o UCliz X aE & F7. REL-BIHR
Mix =4 L, —Fi% Well & %7 > &% — |z T 18F-FAP
BEE L, b3 ARcEER v Fr—v 3
Vh Wy 2 —iz T UC-IAP EHEE Y FhFRE
EL, MAERY ) OMEIEE Ry, A
BT A—2ORIEIZ, Pr—F—FEAERNCO
BfTot-. 1R, HUCIAP ofIEICE L T,
14C-toluene (New England Nuclear) # 4| # & #E L
L CRIRICHRIE LTz,

BEOKRT Lz 7 4 VADHBE 1T B B Bk
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(&1 RU-II, Bifeis; RD-1II, 34.5°C, E5%; 5
+ F) 2AWTITWA— T4 7T 0k B,
EA—RNFZOAT T L0 BMEL, 6~T WA
DFPLEERIC SWT F vy b A — & — (R,

2605 &) |2 THAERY 2 OEHE 2 HEICH W -.

- EEBA— NI UA ST L0 EE, 8F-H
BizEshs UCo b, “C-Ef#Iic 8 hrs/

(24x7 days) ZFE LD EELFIWTHIEL .

HE R B E X Sokoloff & ¢ 14C-2-deoxy
glucose (14C-DG) & c# -5 &, 1“C-DG o
lumped constant 33 X UNEEEESK (k*1~k*s) % H
WTEHE L2, RMMmiEx, MC-IAP (oW Tik
partition coefficient (2)=0.80, single pass ex-
traction (m)=1.0 Z FH\®, 18F-FAP (2w T
2=089, m=10 L LT? ZhZhFHELI.

Ui, #% )

BFE-FAP £ 5.7 v s O N BF-i S sE & &
optical density L D% %, RO MC-BLIE FiE
RO E L 8T Fig. 2 (2R L7z, Optical
density 1Z, WFh { 74 L AR—2OBILES
B U7 E TR L7z, PN 1SF 35 X OV YC IREE
& optical density & ORiIciZWTFh LREAZES
HARBEZESTFEEL, WM 8F o 84, optical

density=0.024 < 13F cpm/g 7 2 [AERA B S5 Nz,

—%, 7 v MFX Y SEHER L 7214500 HUC-15%E
#RIE X 0.879--0.086, 0.557+0.087, 0.1294-0.016,
0.0734-0.013, 0+-0 o optical density 5 L 7-.
ho sz FREEBRICRABIEL, BA
I8F 2 LT 39.214+-3.702, 25.375+4.197, 5.750
4-738, 3.268--665, 0+0 cpm/g brain [zfHY%+ 3
VCARAERRIR % 1572

Table 1 IZ45EFEREMNA—F TV T T 7 41
AW 0 AR T A — 2 23T, RFEE
BEMNEOEROMHEIZHRERFE T~ b2 Y
v MEAS 3~4% WD L7=as, Fofho fEiz b
WD LR o7, BF-FDG 3 X 1% 1BF-FAP
LA4ME 1UC Iz TER L7z SF-RiERZEERIE &
FAWTHEL-REET v bOKEREERE, RNl
% Table 2 ([RT. Bz 2~3HE LT 25Y)

FERZ 1T 5 e e o REHREL O Y1 R 3 b h s
Dol Z BT, YIEICHERE 2 77 T 72 WAL
COWTIRZDORIMEZFHAMS ad o lclcd,
PEEALIZ D I b 0 o L iziE—E L7 fE
Hohi-.

Optical Density
o
N
T

0 3.5 1.0
%c (ucilg)

1 1 1 J

0 5 10
18 (x 103 cpm/g)

Fig. 2 The correlation between optical density and
radioactivity. 14C- and !8F-autoradiograms
were obtained from 7 days and 8 hrs exposures,
respectively. Optical density is the value that
was subtracted the film-base density. Open
circles represent the one case of the correlation
between optical density and 14C-radioactivity
using commercially available sources which
was calibrated for 4C-radioactivity in the
20 um thick brain. Closed circles represent the
correlation between the mean of ten optical
densities which were obtained from 20 um thick
slices of rat brain after 18F-FAP injection.

Table 1 Physiological variatles in 5 rats

Physiological variables Mean-+S.D.
MABP (mmHg) 136 L7
Hematocrit 48.1+4.1
PaO: 107+16
PaCO- 41.4-+5.3
pH 7.304+0.06

The represented values were determined just before
measurement of CMRGlc or CBF.
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Table 2 Local cerebral metabolic rate of glucose and
local cerebral blood flow using !8F-labelled
tracers and 14C-standard source

CMRGIc* CBFt

Structure (mg/100 g/ (ml/100 g/
min) min)
Gray matter

Visual cortex 17.740.4 117
Auditory cortex 27.2+1.8 252
Parietal cortex 19.24+1.6 200
Sensory-motor cortex 23.440.7 230
Frontal cortex 19.4+1.7 146
Thalamus: lateral nucleus 19.2+1.6 186
Thalamus: ventral nucleus 174+1.1 164
Medial geniculate body 199+1.2 198
Lateral geniculate body 14.3+0.3 164
Hypothalamus 11.4+09 100
Mammillary body 17.7+1.2 121
Hippocampus: ammon’s horn  11.5+1.1 96
Hippocampus: dentate gyrus 14.14+2.0 113
Amygdala 13.2+1.7 106
Septal nucleus 12.7+0.5 102
Caudate-putamen 16.7+0.3 136
Nucleus accumbens 13.84+0.7 123
Globus-pallidus 12.04+0.0 92
Substantia nigra 10.1+0.9 129
Vestibular nucleus 22.14+2.3 184

23.3+22 172
15.7+£2.5 139

Superior olivary nucleus
Superior colliculus

Cerebellar cortex 124+1.4 77

Cerebellar nucleus 19.3+2.3 107
White matter

Corpus callosum 6.7-+0.3 55

Internal capsule 8.9-+1.0 52

*The values represents the mean4standard errors
from measurements using 8F-FDG in three con-
scious rats.

tThe values are the mean from measurements using
18F-FAP in two conscious rats.

Iv. = =

BF-fES LA e O ERMA -9 4 7
574 —RBEEEHA— 1T F S5 74—
el zoFAMEREE->TWS, Ll
B 5 FARRA SF-JREE TE R O 72 0 O FERERIFR A TR
ERTVWARWEZDIZ, FRIRTEERT LR
TEULERD T, FEEELL Ty MNFAEY
F— iz BF 2 BA L EERIRZ ERL, +—
FIUF ST ABIUHBEHE IV Ebh

23 % 6 5 (1986)

% dose/g Z HlEL, X\ —F % R7z?. 7oK
% BF RICiF L4 % SF-FDG %57 » ~®
FFESTRER & optical density o Bi{% T HIIEEH
LEI—7 v MORRERREZHAEL TS, L
LAENL, ZThbixnwTFh b BF o RN I
RPPOTNEHE LW EREL Tz RUICfiEx
EBLTWe, ZoHCRIUCET 3 MH@Eix 8F-¢
FFVvERNTUC-HRIREZMET 256 (CLF
BTh 5.

ZZTEMFERHZEME L TYUCHAT M 2%
EfIL, BF-FAP#57 v hORICTHET 24
ErRr 7. SEVEREER L7 MC-RFRIE D —
WIEFIED 720 BF-FAP |z X % optical density
¥ #x D@ density ZIRLTW 72 2%, FEEDIC
T o TURIfTbh 7z BF-#HIR = V72 ER T,
/15 < & 1, optical density 0.7 £ Tix 8F Ht5taE
LORIcHS »aEREEZRL, 1.0 2TLIRE
ERBEFZEAES L TWAHENL S, EIFEMRRIC
RARET 3 Z LRfERWEBZ bR, £,
FHE TR B BF- L —F— 2 E LTy
MDA — b T P 75 23 EREEE L HUC-E
MR ORI AIE L Tz, L Lans,
Fig.2 |78k L7z X 9z MC, 18F &4,z optical
density DNl BT L EAMEZ - TV
WZ e HEBMAREIELEAVLOLEEXI LN
IE.

AAERELIE L IV T BF-FAP 12 X % 7 v MK
MmifEZ R E L7z, ZoREE, BF-FAP | X 2]
EfEIX MCIAP » W= ¥ & o SREIOJIEE
(r=0.935, p<0.0001) %7z Sakurada 5|z k& %
Sprague-Dawley 5 v k2 2\ T O HEES (r=
0.885, p<<0.001) & X <HBHL 7. FEH H1x 8F-
FAP o fififllEMR b v—3%— & L T O M%7
S>THY, EENTORNHEZIEH LY. L
MULBRDA—RTTF S5 T 413, Bipo4HE
HPREE, EBRFH, A0 REE oG —H, b
V—Y—0OBEiL EEc OBREERZELY,
BF-FAP D RLESH ENE ERIEHEIZZET S
PEERTERY. EE, RiC =10 L{EEL,
BhAR I P O S EHERETEY & f1E L TR EER

Presented by Medical*Online



HCARERIFE W/ BF-4— b7 V4 7' 7 A DERIL 847

HLIGATIZN IS 0oEIC B, —F,
HC-IAP H AANIZ BT 2 AL E S B E AT
BV, BF-FAP OIFHEs A 3B LA WERET
13075 < & 3 18F-FAP % MC-IAP (L 3
EfE 525825 (RBEMP). 7z, ¥F-
FDG # Fuv 7z MfEH R R, Ek&+ T 1UC-
DG £ 71> it > T 54, Sokoloff &5 o #Hik
) 12 HF9 209 o B/IME & 5 2 72 (y=3.1+
0.79x, r=0.936, p<<0.001), = i Reivich 59 |z
XD SN 189 /AT & % 1 ZIE—F L
THY, SEEMNL - UCHTEERROZY, H
Rt R S .

PlED X5 ic UC-#IE % BF-FAP iz X Y 8 1E
HHT 2L TCBF-4— 50405 AOERR
WE+AFEETH B L EX b, £ FKEFEE
12X Y UC-IAP, BLIAP W TH#IEL, #h
ZRAEA NC B XU 1B EE A MCHIR &
ML AFELE E X STz,

ASRNIBEERIRO X — 2 L L THZ Bz,
REFRE>ZEET 2LES R ERNICI VEE
Le—2Z2@HAL, MA— 724277 nicH
%o optical density # HT 3 BERFE,NEEh

-
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V. & &

1) N BF BEoRlEo-oEMER* B e
U7z MC-RHIEAERRIR % fER L 72,

2) VC-FEIEIT BF-FAP % Flvs TN 18F &
IZERIE L 77,

3) 8F-FAP, BF-FDG # Fl\ THMiEE, MM
FEHEEZRIEL, BEREEE B LEIES
h, BRESHERS R,
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