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Abstract

Introduction—We are developing 18F-labeled 6-fluoro-6-deoxy-D-glucose ([18F]6FDG) as a
tracer of glucose transport. As part of this process it is important to characterize and quantify
putative metabolites. In contrast to the ubiquitous PET tracer 18F-labeled 2-fluoro-2-deoxy-D-
glucose ([18F]2FDG) which is phosphorylated and trapped intracellularly, the substitution of
fluorine for a hydroxyl group at carbon 6 in [28F]6FDG should prevent its phosphorylation.
Consequently, [18F]6FDG has the potential to trace the transport step of glucose metabolism
without the confounding effects of phosphorylation and subsequent steps of metabolism. Herein
the focus is to determine whether, and the degree to which, [*8F]6FDG remains unchanged
following intravenous injection.

Methods—Biodistribution studies were performed using 6FDG labeled with 18F as well as the
longer-lived radionuclides 3H and 14C. Tissues were harvested at 1, 6, and 24 h following
intravenous administration and radioactivity was extracted from the tissues and analyzed using a
combination of ion exchange columns, high-performance liquid chromatography, and chemical
reactivity.

Results—At the 1 h time-point, the vast majority of radioactivity in the liver, brain, heart,
skeletal muscle, and blood was identified as 6FDG. At the 6- and 24-h time-points there was
evidence of a minor amount of radioactive materials that appeared to be 6-fluoro-6-deoxy-D-
sorbitol and possibly 6-fluoro-6-deoxy-D-gluconic acid.

Conclusion—On the time scale typical of PET imaging studies radioactive metabolites of
[18F]6FDG are negligible.
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1. Introduction

Glucose entry into cells is facilitated by a family of glucose transporters (GLUTS) [1-3].
Upon entry, glucose is rapidly phosphorylated and metabolized. Glucose analogues such as
2-deoxy-D-glucose (2DG1) and 18F-labeled 2-fluoro-2-deoxy-D-glucose ([18F]2FDG;
commonly used for PET scanning) are transported, phosphorylated, and, because they do not
readily exit the cell and are not metabolized further, accumulate intracellularly. Hence, these
agents measure the sum of both transport and phosphorylation steps of metabolism.

We are developing [18F]6-fluoro-6-deoxy-D-glucose ([18F]6FDG) as a glucose analog for
imaging only the glucose transport step [4-6]. In addition, when used in conjunction with
[18F]2FDG, rates of both the transport and phosphorylation steps can be individually
estimated. Indeed, Bertoldo et al. [7,8] have taken a multiple tracer approach for measuring
transport and phosphorylation. To do this they used [18F]2FDG plus 3-O-methyl-glucose
(30MG), a commonly used compound to measure the transport step alone, labeled with 11C
for measurement by PET. We propose that [18F]6FDG would be preferred to [11C]30MG as
a transport tracer because of the longer half-life of 18F compared to that of 11C (110 vs. 20
min) in addition to the favorable biochemical properties of 6FDG as summarized below.

That 6FDG is a substrate for glucose transport has been established. Years ago, prior to the
elucidation of glucose transporter families and isoforms, Wilson and Landau [9]
demonstrated that 6FDG is actively transported across hamster intestinal sacs. We now
attribute this active transport to sodium-dependent glucose transporters (SGLTS),
transporters that are near-selectively expressed in the intestine and kidney. Indeed, our
recent studies in intact rats demonstrate little urinary excretion of [18F]6FDG unless rats are
pre-treated with phlorizin, an inhibitor of SGLTSs [5]. Moreover, we have established that
6FDG is transported by the facilitative glucose transporters (GLUTS). Specifically, studies
in cell culture systems demonstrate that a significant fraction of 6FDG transport can be
blocked by cytochalasin B, an inhibiter of GLUTS, in Clone 9 cells that express GLUT1 and
in 3T3-L1 adipocytes that express GLUT1 and GLUT4 [5]. In addition, we have
demonstrated that insulin, which increases the abundance of GLUT4 transporters in the
surface of target cells by causing translocation to the plasma membrane, increases skeletal
muscle [18F]6FDG concentration by greater than twofold over the fasting state in rats
maintained under euglycemic clamp conditions [6]. In particular, we have previously
reported normalized [18F]6FDG time-activity curves and images in control versus insulin-
stimulated states [6] as well as in comparison to [28F]2FDG curves and images in control
and SGLT-blocked conditions [5]. A priori we expected [18F]6FDG would be transported by
the GLUT facilitative transporters (present in most, if not all, tissues), and that plasma,
interstitial, and intracellular concentrations would be nearly equal at later time-points.
Hence, we interpreted our early data as being in accord with [18F]6FDG distributing in total
body water [5]. Subsequently, we found evidence that contradicts this explanation: skeletal
muscle radioactivity concentrations in hyperinsulinemia plateau at approximately double
that in the control state [6]. This doubling was analogous to that which occurred in human
skeletal muscle as probed using the non-metabolized transport tracer [11C]30MG [10]. One
potential explanation is this is a consequence of competition between intracellular
[18F]6FDG and intracellular glucose for efflux mediated by GLUTS [6]: insulin stimulation
is known to increase intracellular glucose concentration. Assuming glucose and 6FDG
compete with the same transporters for cellular efflux, the increased intracellular glucose
concentration would reduce 6FDG efflux so that its intracellular concentration might exceed
its interstitial concentration. Another possibility is that insulin could increase perfusion via

I\we refer to compounds without indicating the radiolabel when considering biochemical properties that are assumed to be
independent of the label.
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capillary recruitment and open up a greater space to fill with 6FDG. All these interpretations
assumed that the majority of tissue radioactivity is due to [18F]6FDG itself, and not to its
potential radioactive metabolites.

Accordingly, the next step in developing [18F]6FDG as a glucose transport tracer is to
determine the extent to which 6FDG may be metabolized. Despite prior work showing that
various fluorinated glucose analogs are significantly metabolized [11-13], a preliminary
evaluation of 6FDG indicated lack of its phosphorylation by hexokinase in vitro [6]. This
was not too surprising, given that the phosphorylation of glucose by hexokinase occurs on
carbon 6 whereas at this position in 6FDG, the substitution of a hydroxyl with fluorine was
expected to prevent phosphorylation. Nevertheless, the question of 6FDG metabolism by
any pathway has not been thoroughly investigated and thus is the subject of this report.

2. Materials and methods

2.1 Subjects

A number of analytical methods were used to determine whether and the degree to which
6FDG remains unchanged following intravenous injection and to identify, to the extent
practicable, the most significant metabolites.

Female Sprague-Dawley rats were purchased from Charles River Laboratories International
and housed in the ALAC-accredited Animal Research Center at Case Western Reserve
University. Females were used to facilitate urinary catheterization. Normal husbandry
included access to food and water and a daily 12 h on-off light-cycle. In the afternoon prior
to the study food was removed and animals fasted overnight. The animal protocol was
reviewed and approved by the Institutional Animal Care and Use Committee (IACUC) of
Case Western Reserve University. Animal care was supervised by veterinarians and the
IACUC and adheres to the NIH Guidelines for Lab Animal Care and the Animal Welfare
Act.

2.2 [18F]6FDG Experiments

The biodistribution and chemical properties of radioactivity, either 1 or 6 h after tail vein
injection of [18F]6FDG were evaluated. On mornings of the experiments, [L8F]6FDG was
synthesized using a modification of a previously reported procedure [4,6]. The final product
was obtained with purification by HPLC to achieve greater than 99% radiochemical purity.
Rats were anesthetized using 2% isoflurane in oxygen and [18F]6FDG injected into tail vein.
To achieve satisfactory radioactivity concentrations for the analytical methods and
considering the 110 minute half-life of 18F, approximately 37 MBgq (1 mCi) and 370 MBq
(10 mCi) were injected into the rats used for the 1 and 6 h time points, respectively. For the
rats used for the 1 h time point, a urinary catheter (PE10, 0.28 mm ID, 0.61 mm OD) was
placed and used to collect urine [14] while the rat remained anesthetized until euthanasia by
decapitation at 1 h. Following injection, rats used for the 6 h time point were placed in a
metabolic cage and allowed to recover from anesthesia. Then, approximately 15 minutes
prior to euthanasia, rats were anesthetized again. Rats, for both time points, were
heparinized (1000 U/kg), prior to euthanasia to facilitate blood collection.

2.3 Tissue Collection and Processing

Immediately following euthanasia, blood was collected in a heparinized beaker and the
carcass was dissected. Freshly harvested tissues were promptly weighed, minced, and
transferred to tubes containing 8 mL/g of ice-cold ethanol:PBS:water buffer (65:10:25,
vol:vol:vol) [15], and then homogenized (Tissue Homogenizer, Model TH, Omni
International, Kennesaw, GA). Homogenates were centrifuged for 15 min at 23,500 x g and
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4° C (Sorvall RC 5C Plus with SS-34 rotor, Thermo Scientific, Waltham, MA).
Supernatants were collected and volumes noted. Aliquots, 0.1 mL, of supernatants were
taken to determine radioactivity using a well-counter with a Nal(TI) crystal (LKB-Wallac,
Compu-Gamma 1282, Turku, Finland). Lipids were removed by extraction with
chloroform:methanol (2:1, vol:vol). For this, 2 mL aliquots of homogenate supernatants
were evaporated to dryness, reconstituted in 2 mL of water, and 7 mL of 2:1
chloroform:methanol was added. Samples were mixed and then centrifuged at 12,000 x g for
10 min. The top layer containing methanol and water was carefully removed, evaporated,
and reconstituted with 2 mL water. A 0.1 mL aliquot of this was counted to determine
radioactivity. The remaining 1.9 mL was analyzed for charged metabolites using ion
exchange columns as described below. Heparinized blood was evaluated by diluting it five-
fold in water to hemolyze cells. Zinc sulfate (Sigma-Aldrich, Co., St. Louis, MO), 0.3 N,
was added, 2 mL/mL blood; the samples mixed; barium hydroxide (Sigma-Aldrich, Co.), 0.3
N, added, 2 mL/mL blood; samples mixed again; and then centrifuged at 23,500 x g for 15
min to precipitate proteins [16]. Supernatants were removed and assayed for radioactivity.
Radioactivity in urine was directly measured.

2.4 lon Exchange Colum Analysis

After reconstitution in water, radioactivity from the methanol-water layer was passed down
an anion exchange column in the formate form (AG 1-X8 resin, 100-200 mesh, Bio-Rad,
Hercules, CA). The column was eluted with 10 mL water which was collected in two
fractions. To release bound, negatively charged material, the column was rinsed with 10 mL
of 4 N formic acid which was collected in two fractions. Eluates and the columns
themselves were counted.

2.5 [1-3H]6FDG Experiments

Studies were conducted using [1-3H]6FDG since the longer half-life of 3H than that of 18F
facilitated additional analyses. [1-3H]6FDG was prepared from [1-3H]glucose as described
previously [5]. Animal handling was similar to that performed using [18F]6FDG with the
following differences. 74 kBq (2 uCi) of [1-3H]6FDG was injected. In addition to the 1 and
6 h time points, 24-h time points were also acquired.

Tissue homogenates, again prepared in ice-cold ethanol-PBS-water buffer, were centrifuged
at 7,500 x g (Sorvall Superspeed RC2-B with SS-34 rotor) at 4° C and supernatants
decanted and filtered. 1-mL aliquots were taken for total radioactivity determination using a
Packard Tri-Carb 1600 (PerkinElmer, Waltham, MA) liquid scintillation counter with 15 mL
of EcoLume scintillation fluid (ICN Biomedicals, Costa Mesa, CA) per mL of sample.

Blood filtrates and tissue homogenates were further analyzed to evaluate potential charged
metabolites. 5-mL aliquots of blood filtrates were evaporated to dryness, reconstituted in 2
mL water and then directly applied to the anion exchange columns. Columns were washed
first with 25 mL of water and then with 10 mL of 4 N formic acid. Aliquots of eluates were
assayed for radioactivity. Dried tissue homogenates were reconstituted in 4 mL water and
lipids were extracted using chloroform-methanol as described above. The methanol-water
layer was carefully collected, evaporated, and reconstituted in 2 mL of water. A 0.1-mL
aliquot was assayed for radioactivity and extraction efficiency was determined as the ratio of
radioactivity obtained in the methanol-water layer to that in homogenate. The remaining 1.9
mL was analyzed for negatively charged compounds using an anion exchange column.
Water-wash eluates were additionally analyzed for positively charged compounds using
cation (H*) exchange columns (AG50W-X8 resin 100-200 mesh, Bio-Rad) eluted with 20
mL. Aliquots of washes were assayed for radioactivity. To evaluate neutral compounds, the
remainder of the water washes were evaporated, reconstituted in 1 mL of water, and then
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analyzed by HPLC using an Aminex lead column (HPX-87P, Bio-Rad) maintained at 80° C.
The flow rate was set to 0.5 mL/min and water used as the eluent. Eulate fractions were
collected and assayed for radioactivity. Results were compared to times of elution of 6FDG
and 6-fluoro-6-deoxy-D-sorbitol (6FDS) standards.

Chemical reactivity was used to test if the HPLC fraction that eluted with the retention time
of the 6FDS standard also reacts as 6FDS. Specifically, samples were evaluated by
measuring radioactivity converted to formal dimedon [17]. This provides a means to
specifically identify [1-3H]6FDS in the HPLC fractions since [1-3H]6FDS should react
quantitatively whereas [1-3H]6FDG should remain unchanged. To confirm this behavior,
[1-3H]6FDG and [1-3H]6FDS standards were also analyzed.

2.6 [U-14C]6FDG Experiments

3 Results

To assess the possibility of metabolic de-tritiation of [1-3H]6FDG and the potential to
significantly underestimate metabolites when using [1-3H]6FDG, we also performed studies
using [U-14C]6FDG as the labeled backbone of the molecule would mean potential
metabolites would be labeled. Specifically, radioactivity biodistribution was evaluated 1 and
6 h following co-administration of 74 kBq (2 uCi) of [1-3H]6FDG and 56 kBq (1.5 Ci) of
[U-14C]6FDG. [U-14C]6FDG was prepared from [U-14C]glucose analogously to the
preparation of [1-3H]6FDG from [1-3H]glucose. Using liquid scintillation counting with
appropriate energy windows, 4C and 3H activities were measured in the aliquots of
supernatants of homogenates prior to and following evaporation and reconstitution in buffer.
Results were expressed as percent of radioactivity in aliquots of homogenates after vs.
before evaporation. These percentages were statistically analyzed after log-transformation,
to improve the normality of the data, and averaging across 6 tissues in each of 3 animals per
time point. The resulting values were compared to zero by the one-sample t-test. (In absence
of loss, the percentage would be 100% and its logarithm would be zero.)

3.1 Extraction efficiency of 18F radioactivity

Figure 1 shows the percentage of homogenate 18F radioactivity that is present in the
methanol-water layer obtained in the lipid extraction procedure. Each data point summarizes
results from 3 animals each at 1 or 6 hours. Overall, average extraction from all tissues was
95.6 + 2.6% for 1 h and 90.5 £ 2.6% for 6 h suggesting there was a minor amount of
radioactivity trapped, perhaps in lipids. Conversely, greater than 90% of the radioactivity in
the homogenates was recovered in the methanol-water phase indicating that any potential
major metabolite would be revealed in our analyses.

3.2 Chemical Composition of Extracted 18F Radioactivity

Figure 2 summarizes results of anion exchange column analysis of radioactivity extracted in
the methanol-water phase. Values were expressed according to the percentage of the
applied 18F radioactivity that a) eluted with water, b) eluted with 4 N formic acid, or c)
remained bound to the column. 6FDG and neutrally charged metabolites, if any were
present, should appear in the water eluate. Negatively charged metabolites such as
phosphates should elute with formic acid. In all tissues, the majority of the radioactivity
eluted with water. The formic acid eluate fractions tended to be higher at 6 h than 1 h,
ranging from 11 to 22% at 6 h vs. 2 to 9% at 1 h, suggesting the formation of minor amounts
of one or more negatively charged metabolites. In general, little radioactivity remained
bound to the column for all tissues except liver which demonstrated a time-dependent
increase from 1% at 1 h to 5% at 6 h.
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3.3 [1-3H]6FDG Experiments

Figure 3 shows results of ion exchange column analysis of 3H radioactivity extracted from
homogenates of animals injected with [1-3H]6FDG and which appeared in the methanol-
water layer. In this extension of the experiments using 18F shown in Figure 2, the longer
half-life of 3H than that of 18F facilitates analyses using both anion- (Figure 3A) and cation-
exchange (Figure 3B) columns, as well as inclusion of a 24-h time point. In general, results
using anion exchange columns on extracts from animals injected with [1-3H]6FDG were
similar with those from animals injected with [18F]6FDG (noted above) in that at the 1-h
time point, there was no clear evidence of metabolites: approximately 90% or more of the
radioactivity eluted with water and for all tissues the difference from 100% was less than
one standard deviation and the average across tissues being 101%. For the 6-h and 24-h
time-points, the averages across tissues indicated 94% and 95% of radioactivity eluting with
water, with the results being somewhat variable. The only tissue that demonstrated a clear
decreasing trend over time was skeletal muscle. As for the cation exchange column results,
there was no clear indication of positively charged metabolites since the percentage of
radioactivity eluting with water was close to 100% and was not systematically decreasing
with time, Figure 3B.

3.4 HPLC Results with [1-3H]6FDG

Figure 4 shows representative HPLC traces of water eluates from the anion exchange
column which should contain [1-3H]6FDG and uncharged metabolites if any were present.
In blood, virtually all the radioactivity eluted as a single peak with a retention time matching
that of the [1-3H]6FDG standard. With brain and heart, the majority of the radioactivity
eluted in the same peak however there were secondary peaks with retention times matching
that of the [1-3H]6FDS standard. In general, the [1-3H]6FDG peaks were lower and the
[1-3H]6FDS peaks were higher at the later vs. earlier time points, consistent with
metabolism.

3.5 HPLC Quantification

3.6 Dimedon

HPLC results were quantified according to the percent of radioactivity in each peak. Results
are shown in Figure 5. The trend indicated a reduction in the percentage of [1-3H]6FDG at
the later biodistribution time-points. The tissues with the lowest percentage of radioactivity
eluting as 6FDG at 1, 6, and 24 h, respectively were heart (90%), heart (69%), and skeletal
muscle (65%). The tissues with the highest percentage of radioactivity eluting as
[1-3H]6FDS were heart (18%), heart (28%), and skeletal muscle (31%) at these respective
time points. Although blood was not obtained in the 24 h data set, essentially all (> 99%) of
is radioactivity eluted as [1-3H]6FDG at 6 h.

In control experiments conducted using standards, formal dimedon had 0.1% of the
radioactivity with [1-3H]6FDG and 93% with [1-3H]6FDS, indicating [1-3H]6FDG reacts
negligibly and [1-3H]6FDS reacts almost completely. Quantitative conversion of the
metabolite fraction to formal dimedon which contained 95 + 0.1 % and 90 + 4.8% of the
radioactivity from the fractions obtained from skeletal muscle and heart, respectively,
provides additional evidence that the fraction that eluted like 6FDS was indeed 6FDS.

3.7 Loss of 3H from [1-3H]6FDG Metabolism

Activities of homogenates, before and after evaporation, were measured to test the
possibility of loss of the 3H label by metabolic detritiation. Results, expressed as percent of
radioactivity remaining after evaporation, are shown in Figure 6. For animals euthanized 1 h
after injection, natural logarithms of the radioactivity ratios were 0.0097 + 0.0072 (mean %
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SD) for 3H and 0.0289 + 0.0192 for 14C with respective p-values of 0.15 and 0.12 indicating
no statistically significant loss of radioactivity by evaporation. For animals euthanized 6 h
after injection, natural logarithms of ratios were —0.189 + 0.015 for 3H and 0.0148 + 0.0211
for 14C with respective p-values of 0.001 and 0.35 indicating significant loss of 3H, but

not 14C, with evaporation.

3.8 Radioactivity Excreted in Urine

Urinary excretion of radioactivity over 1, 6 and 24 h is shown in Figure 7. Due to the short
half-life of 18F, only 3H data are available for the 24 time point. Overall the data
demonstrate low excretion indicative of good reabsorption of 6FDG by the kidneys.

4. Discussion

The efficiency of extraction of radioactivity in homogenates was in excess of 90%, Figure 1,
confirming that, should there be any, major metabolites would be revealed in the subsequent
biochemical analyses. In the initial analysis, we used anion exchange columns to test for
negatively charged metabolites, such as phosphates, which would be present if 6FDG were
metabolized similarly to glucose; negatively charged metabolites would be retained on the
column when rinsed with water and be eluted with formic acid. Considering the data from
the 1 h biodistribution time point, the appearance of greater than 89% 18F radioactivity in
the water eluates and less than 10% in the formic acid eluates, Figure 2, indicates there are
few negatively charged metabolites. The overall trend for few negatively charged
metabolites was similar with [1-3H]6FDG, Figure 3. Moreover, the cation exchange column
results at the 1-h biodistribution time showed essentially 100% of the 3H radioactivity
eluting with water indicating lack of positively charged metabolites. Further, because both
the HPLC analysis and dimedon reactivity assay indicate the majority of radioactivity in the
water eluates behaves as 6FDG, we must conclude that at the 1 h biodistribution time,
radioactivity is nearly all 6FDG and that the amount of metabolites that would be present
during the time-scale of a PET scan would be negligible. Additional support for this
conclusion is found in the low urinary excretion of radioactivity and the particularly high
percentage of blood radioactivity that behaved as 6FDG.

At the later 6-h time point we observed evidence of a non-negligible amount of metabolites
with HPLC and dimedon results suggesting the presence of 6FDS. We speculate that 6FDG
could be reduced by aldose reductase given that this enzyme seems to be able to reduce
other fluorinated glucose analogs such as 3FDG to 3-fluoro-3-deoxy-D-sorbitol [12].
Whereas Berkowitz et al. [12] observed subsequent metabolism of 3-fluoro-3-deoxy-D-
sorbitol to 3-fluoro-3-deoxy-fructose, we found no evidence of 6FDS being metabolized to
6-fluoro-6-deoxy-fructose: the HPLC traces showed no additional peak between those of
6FDG and 6FDS.

We speculate that 6-fluoro-6-deoxy-D-gluconic acid might be a minor metabolite formed by
oxidation of 6FDG which could be catalyzed by glucose dehydrogenase as occurred with
3FDG [12]. In skeletal muscle in particular, we observed a time-dependent increase in
radioactivity that was retained on the anion exchange column after rinsing with water and
released by rinsing with formic acid. Moreover, at 6 h we found a small but statistically
significant loss of 3H from its position on carbon 1 with [1-3H]6FDG. This could be
explained by glucose dehydrogenase catalyzing oxidation of [1-3H]6FDG to form 6-
fluoro-6-deoxy-D-gluconic acid with release of 3H. Indeed, glucose dehydrogenase, derived
from rat liver, exhibited the same activity on D-glucose, 6-fluoro-D-glucose, and 6-deoxy-
D-glucose indicating that the hydroxyl on carbon 6 is probably not necessary for oxidation
by glucose dehydrogenase [18]. Further, when glucose dehydrogenase acted on glucose, the
product behaved as gluconate, the anionic form of gluconic acid [18].
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Urinary excretion data indicated that by 24 h, less than 8% of the radioactivity was excreted.
This is much less than the 50% excretion reported for 3OMG by 5 h [19,20] and suggests
that 6FDG is a better substrate for the SGLTs than is 30OMG. Indeed, [18F]6FDG might be
particularly useful for evaluating strategies to block SGLT2 in an effort to manage blood
glucose levels.

In summary, we find 6FDG to undergo minimal metabolism over the time durations used for
PET scanning. The metabolites that appear to be formed, 6FDS and 6FGA, are analogous to
those formed with 3FDG although the amounts with 6FDG are much lower. Although
30MG is widely believed to be inert, at least one paper reports that it can be phosphorylated
and subsequently dephsophorylated in rat heart [21] and one reports it can be
phosphorylated in vitro by hexokinase [22]. Moreover, 30MG can be labeled with 11C but
not 18F and so has a much shorter radioactive half-life than [18F]6FDG. Thus we conclude
[18F]6FDG may be the preferred compound for imaging glucose transport with PET.
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Efficiency of Exiraction of Radioactivity from Homogenates
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Figure 1.

Percentage of radioactivity recovered from homogenates using the lipid extraction
procedure. The methanol-water layer had 95.6 + 2.6% at 1 h and 90.8 + 2.5% at 6 h of
homogenate radioactivity.
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Figure 2.

Results of anion exchange column analysis of extracts of homogenates from tissues
harvested following intravenous injection of [18F]6FDG. For all tissues and both time-
points, the majority of radioactivity eluted through the column with water indicating
radioactivity is in the form of 6FDG or other neutral compounds. The small percentage of
the radioactivity eluted with formic acid, 2 to 9% at 1 h and 11 to 22% at 6 h, implies
potential of minor metabolism of [18F]6FDG to negatively charged compound(s). Counting
the columns following the elutions confirmed all of the radioactivity from the columns was
recovered for all tissues except liver in which 1 and 5% remained bound to the column from
the 1 h and 6 h data, respectively.
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Figure 3.

Results of anion and cation exchange column analyses of extracts of homogenates from
tissues harvested following intravenous injection of [1-3H]6FDG. Extracts of homogenates
revealed little evidence of charged metabolites. With the anion exchange column, A, water
eluted the majority of the radioactivity indicating lack of negatively charged metabolites
(e.g. phosphorylated 6FDG). With the cation exchange column, B, water eluted the majority
of the radioactivity indicating lack of positively charged metabolites. Blood radioactivity
was negligible at 24 h. Some error bars are too small to be visualized.
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Example HPLC traces from water eluates of anion exchange columns in the [1-3H]6FDG
experiments. The peak activities from [1-3H]6FDG and [1-3H]6FDS standards appeared in
the fractions collected at 18 and 30 minutes, respectively. In all tissues, the majority of
radioactivity eluted at 18 minutes while some tissues exhibited a minor peak at 30 minutes,
particularly with the later biodistribution time-points.
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HPLC traces quantified according to the percentage of radioactivity eluting as 6FDG and
6FDS. The radioactivity eluting as 6FDG, A, was high at 1 h and tended to decrease over
time. The inverse was true of radioactivity eluting as 6FDG suggesting conversion of 6FDG

to 6FDG as a minor metabolic pathway.
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Percent of Extract Activity Remaining After Evaporation
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Figure 6.

Results of evaporation of homogenates from [1-3H]6FDG and [U-14C]6FDG experiments.
In the 6 h data point, there was a statistically significant loss of 3H, but not 14C, with
evaporation indicative of loss of 3H from carbon 1 that could be the consequence of

metabolic detritiation.
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Figure 7.

Urinary excretion of radioactivity expressed as a percentage of injected radioactivity. Less
than 8% of the 3H radioactivity was excreted in 24 h and even less 18F and 3H radioactivity
was excreted at earlier time points. This is consistent with prior data indicating that 6FDG is
reabsorbed by sodium-dependent glucose transporters.
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