e o)als)x) : 41359 A3 &, 2001 n

e
(A
[]

185

C-11 8 F-18 FA &1 A Alseloll 23k oA+

AP Aol ZZEE SHATA, TN olFule s’

)
1,2 1,2 1,2 =1 = 1 1 2
ASU - UM MY HAR' - oy - FUTR - AN

1
M2 83

o
i

A Study on the Synthesis and Its Biodistribution of C-11 and F-18 Labelled Choline
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Abstract

Objectives : Recently, [methyr''Cl( 8 ~Hydroxyethyl)trimethylammonium ({''Clcholine) has been discovered to be
a very effective tracer in imaging various human tumors using positron emission tomography. Because of the
short half-life of C-11, it is very difficult to use in a routine imaging procedure and needs a frequent synthesis
of [''Clcholine. This can be supplemented by the substitution of ["'Clcholine with [methyr'Flflucrocholine. Here,
we would like to report cell uptake and biodistribution of [''Clcholine and ['®Fflucrocholine as a basic study.
Methods : [''CICholine was prepared by the treatment of [''CICHsl with N.N-dimethylaminosthanol and
["*Flfluorocholine was synthesized from reaction of CH,Br["®FIF with N,N-dimethylaminoethanol. The radiochemical
purity was checked by high performance liquid chromatography (HPLC). The biodistribution of ["'Clcholine and
[18F]ﬂuorocholine was determined in balb/c mouse at 5 min, 20 min, 40 min and 80 min. The cell uptake was
measured using glioma (9L) and colon adenocarcinoma (SW620). Results : The radiochemical purity was more
than 98% after purification. In the liver, uptake did not change over time: the uptake was 20%ID/g for [''Clcholine
and 13%ID/g for ["®FIflucrocholine. In the kidney, radioactivity decreased over time; the uptake was 15%ID/g for
['"Clcholine and 20%ID/g for ['®F]fiuorocholine, 80 min post-injection. The cell uptake of [''Clcholine was 4.93%
for glioma (9L) and 18.69% for colon adenocarcinoma (SW620). For ["®Flfluorocholine, 1.77% for glioma (9L) and
2.77% for colon adenocarcinoma (SW620). Conclusion : [''C]Choline and ['®Flfiuorocholine showed a different cell
uptake tendency, depending on cancer cell line. (Korean J Nucl Med 2001:35:185-191)
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Fig. 2. .Schematic drawing of C-11 and F-18 labelled
choline production system. The purification of
CH,BI{'"®FIF was archived by gas chromato-
graph.
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Fig. 3. HPLC analysis of the purified [''Clcholine.
UV(2) and RA(1) profiles were recorded
simultaneously. Retention time 4.65 min in RA
profile is [''Clcholine.
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Fig. 4. HPLC analysis of the purified {"®Flfluoromethy!
choline. UV(2) and RA(1) profiles were
recorded simultaneously. Retention time 4.65
min in RA profile is ["®Flfluoromethyl choline.
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Fig. 5. Cellular uptakes of [''Clcholine using SW620
(colon adenocarcinoma) and 9L (glioma)cells.
The uptake ratios were about 3.8 at 80 min.
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Fig. 6. Celluar uptakes of ["®Fflucromethy! choline using
SW620 (colon adenocarcinoma) and 9L(glioma)
cells. The uptake ratios were about 1.6 at 80 min.

Table 22. Biodisribution of ["'ClCholine in balb/c mouse (mean+SD)

Organ 5min 20min 40min 80min

Blood 0.843+0.099 0823+0.262 0.78540.083 0.899+0.102
Liver 19.178+1.726 22505+3.361 19.998+1.740 20.339+2836
Lung 124134+1.199 11.703+3.230 11.909+0.948 12.317+1.698
Spleen 6415+0816 6.19641.041 7.067+0.248 6.504+1.327
Kidney 38833+4.943 2412446296 16.273+3.307 15012+3667
Stomach 4.030-0.466 3.707+0.755 14528+16.943 3.831+0.459
Intestine 6.641+0.598 6.222+1413 6.146+0.103 6.378+0.473
Femur 205840221 1.981+0.468 219440270 2310£0218
Muscle 205440539 169840435 1.997 +0.201 202840165
Brain 0.836+0.071 081840063 1.123+0.160 1.136+0.209

* Three animals were used at each time point



190 uhakle)dkz]z) : #1354 A3 3 2001

Table 23. Biodisribution of []BF]Fluoromethyl choline in balb/c mouse (mean=+SD)

Organ 5min 20min 40min 80min

Blood 11650024 1.423+0.349 0817£0.246 0.484+0.048
Liver 12.985+2.027 15.663+0.772 12.206+3.461 11.266+2.151
Lung 875141436 9.355+0.903 8.250+1.096 9.248+0.759
Spleen 424740243 4.360+0.160 4.159+0.699 4.181+0.179
Kidney 35.054+12.557 36.018+6.980 24.232+0.764 2325342670
Stomach 1.815+0.135 213840313 1.952+0.333 3073+0314
Intestine 4877+0.15] 5591 +0.746 4600+0.987 5.088+0.392
Femur 1.924+0.303 2.770+0.131 4085+0.188 6.1224+1.684
Muscle 162210264 1.790+0.280 1617+0.311 1.532+0.110
Brain 0.797+0.288 06310111 0643+0.162 0.789+0.110

* Three animals were used at each time point
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