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Abstract
Introduction—The peroxisome proliferator-activated receptor gamma (PPARγ) is an important
regulator of lipid metabolism; it controls the differentiation of pre-adipocytes and is also found at
high levels in small metastatic tumors. In this report, we describe the radiochemical synthesis and
evaluation of two 18F-labeled analogs of the potent and selective PPARγ agonist, Farglitazar.

Materials and Methods—The isomeric aromatic fluorine-substituted target compounds ([18F]1
and [18F]2) were prepared in fluorine-18 labeled form, respectively, by radiofluorination of an
iodonium salt precursor or by an Ullmann-type condensation with 2-iodo-4′-[18F]
fluorobenzophenone after nucleophilic aromatic substitution with [18F]fluoride ion. Each compound
was obtained in high specific activity and good radiochemical yield.

Results and Discussion—18F-1 and 18F-2 have high and selective PPARγ binding affinities,
comparable to that of the parent molecule Farglitazar, and they were found to have good metabolic
stability. Tissue biodistribution studies of 18F-1 and 18F-2 were conducted, but PPARγ-mediated
uptake of both agents was minimal.

Conclusion—This study completes our first look at an important class PPARγ ligands as potential
PET imaging agents for breast cancer and vascular disease. Although 18F-1 and 18F-2 have high
affinity for PPARγ and good metabolic stability, their poor target-tissue distribution properties, which
likely reflects their high lipophilicity combined with the low titer of PPARγ in target tissues, indicate
that they have limited potential as PPARγ-PET imaging agents.
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1. Introduction
The peroxisome proliferator-activated receptors (PPARs) constitute three members of the
nuclear receptor superfamily, PPARα, PPARγ, and PPARδ [1,2]. Each of these subtypes plays
an important role in metabolic processes, such as lipid metabolism, glucose homeostasis,
inflammation, and cell differentiation [3,4]. The PPARγ subtype is considered to be a regulator
of lipid metabolism in many tissues and specifically promotes differentiation of liposarcoma
solid tumor cells [5,6]. The antitumor activity of several PPARγ ligands has been investigated,
[7,8], and in clinical trials, troglitazone has been shown to inhibit the growth of liposarcomas
in patients with advanced disease, by inducing differentiation in the tumor cells [7,9].

PPARγ is also expressed in several human breast cancer cell lines. Recently, a number of
laboratories have shown that PPARγ activation alters the growth characteristics of breast cancer
cells [7,10,11]. Thus, it is theorized that PPARγ ligands labeled with positron-emitting
radionuclides, could be used both for the in vivo assessment of lipid metabolism in disorders
such as obesity, type-2 diabetes, vascular disease [12], and for the detection of certain types
of tumors, breast cancer, in particular.

To develop agents for imaging PPARγ by positron emission tomography (PET), our group
initially evaluated two fluorine-18 labeled PPARγ receptor ligands based on the known 2-
alkoxy-3-phenylpropanoic acid PPARγ ligand, SB 213 068 [13]. Tissue distribution studies of
these compounds, however, did not show evidence of receptor-mediated uptake in brown fat,
the most receptor-rich tissue [14,15]. Because of the poor behavior of these SB 213 068 analogs,
we focused our attention on the tyrosine-benzophenone class of PPARγ regulators reported by
researchers at Glaxo SmithKline (GSK) (Figure 1) [16-19]. Recently, Mathews, et al.,
described the preparation of a carbon-11 labeled analog of a PPARγ ligand (GW7845) as an
imaging agent [20]. This compound is a tyrosine-based PPARγ ligand that is smaller and of
somewhat lower affinity than the tyrosine-benzophenone PPARγ ligands. In tissue
biodistribution studies, this compound did not show evidence of PPARγ-mediated uptake.

Among the members of the novel benzophenone-tyrosine class, Farglitazar (GI 262570, 3,
Figure 1) has particularly high affinity for PPARγ and shows good potency in vivo [18,21].
We recently described the synthesis and PPARγ binding affinity of two Farglitazar analogs
that are fluorine-substituted on either the distal benzene ring (the oxazole phenyl substituent)
or the proximal benzene ring (part of the benzophenone group) (Figure 1) [22,23]. The binding
affinities of these two analogs of Farglitazar were 3-fold better (for 1) or 6-fold poorer (for
2) than that of the parent ligand, respectively [22,23].

To label the distal phenyl (18F-1), we synthesized various iodonium salt precursors using
Koser’s reagents [22,24-27], which allowed fluorine incorporation simply by warming these
salts with fluoride ion. To label the proximal ring (18F-2), we prepared a trimethylammonium
benzophenone precursor that could be readily labeled at the para position with fluoride ion,
and subsequently coupled to the tyrosine core of the ligand by a rapid Ullmann-type amine
arylation reaction [23,28-30]. In this report, we describe details of the radiofluorination of these
two PPARγ ligands, their metabolic stability, and their in vivo tissue biodistribution in rats.

2. Materials and Methods
2.1 General Methods

Unless otherwise stated, all chemicals were obtained from Sigma-Aldrich Chemical Co. and
used without further purification. Unlabeled compounds and precursors were synthesized in
our laboratory following published reports [22,23]. H2

18O was purchased from Rotem
Industries. Screw-cap test tubes used for fluoride incorporation were purchased from Fisher
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Scientific (Pyrex no. 9825). Oasis HLB-6cc cartridges, 500 mg, were purchased from Waters
Corp. (part no. 186000115). Vacutainer tubes (5 mL) were obtained from Becton-Dickinson
(part no. 366434). 18F-Fluoride was produced at Washington University by the 18O(p,n)18F
reaction through proton irradiation of 95% enriched 18O-water, using either the JSW BC16/8
cyclotron (The Japan Steel Works Ltd.) or the CS15 cyclotron (The Cyclotron Corp.).
Microwave reactions were performed using a custom-designed microwave cavity, model
420BX (Micro-Now Instruments, Skokie, IL). Radiochemical purification of 18F-1 utilized a
semi-preparative HPLC normal phase silica gel column (Alltech, Alltima Silica, 250 × 10 mm,
10 μm). For quality control, the radiochemical purity of 18F-1 was assayed by analytical HPLC
(Alltech, Econosil C-18 column, 250 × 4.6 mm, 10 μm). The mobile phase was ammonium
formate buffer/acetonitrile.

Radiochemical purification of 18F-2 utilized a semi-preparative HPLC reversed-phase C-18
column (Alltech Alltima C-18 column, 10 × 250 mm). The radiochemical purity was analyzed
by analytical HPLC (Phenomenex Luna C18 column, 4.6 × 150 mm). The mobile phase was
ammonium formate buffer/acetonitrile. The eluant was monitored with a variable-wavelength
detector set at 254 nm for both 18F-1 and 18F-2. The radiochemical purity of the product was
also checked by radio-thin-layer chromatography (radio-TLC). The TLC plates were analyzed
using a Bioscan Inc., System 200 imaging scanner. Radioactivity was determined with a dose
calibrator. Radiochemical yields are decay corrected to the beginning of synthesis time (BOS).

Rodents for the biodistribution studies were obtained from Charles River Laboratories and
were housed in a barrier facility with a corncob-bedding that was changed twice a week. Animal
handling techniques have been described previously [31].

2.2 (2S)-(2-Benzoylphenylamino)-3-(4-(2-[2-(4-[18F]fluorophenyl)-5-methyloxazol-4-yl]
ethoxy)-phenyl)propionic acid (18F-1)

To a 10-mL Pyrex brand tube was added 0.5 M Cs2CO3 (16 μL) and 3.7 GBq (100 mCi) of
[18F]fluoride in water. Water was azeotropically evaporated from this mixture using HPLC-
grade acetonitrile (3 × 0.5 mL) in an oil bath at 110 °C under a gentle stream of nitrogen. After
the final drying sequence, a solution consisting of DMF (500 μL), H2O (10 μL) and the
iodonium salt 4a (2 mg) were added to the residue. The tube was capped firmly, and the contents
of the tube were heated at 130 °C for 10 min. After cooling, 0.5 M LiOH (50 μL) was added
to the mixture, which was then heated at 80 °C for 10 min. After the reaction tube had cooled,
the mixture was diluted with 0.2 N HCl (0.5 mL) and ethyl acetate (1 mL). After being shaken,
the organic layer was transferred to a 10-mL tube using a pipette. A second ethyl acetate (1
mL) extract was collected, and the combined extracts were dried with anhydrous Na2SO4 (500
μg) and concentrated under a gentle stream of nitrogen. The residue was dissolved in 1 mL of
the solvent mixture consisting of 95% methylene chloride/5% isopropanol/0.1% trifluoroacetic
acid. This was combined with hexane (2 mL) and injected onto the semi-preparative HPLC
system (73% hexane/26% methylene chloride/1.4% isopropanol/0.03% trifluoroacetic acid, 3
mL/min) to obtain 0.74 GBq (20.0 mCi) of final product 18F-1, which eluted at 24.0 min (35%,
decay corrected, 90 min). 18F-1 was identified by co-injection with an authentic sample on
analytical HPLC. The HPLC fractions were combined and concentrated under a stream of
nitrogen. The product was then dissolved with acetonitrile (300 μL) and H2O (2.7 mL) and
loaded onto a preactivated C18 Sep-Pak. The cartridge was rinsed with additional water (5 mL)
before the radiolabeled product was eluted with ethanol (0.7 mL). The product (18F-1) in
ethanol was diluted with isotonic saline to give a 15% EtOH/85% saline solution.
Radiochemical purity was >99%, and the specific activity after decay correction was
approximately 37 GBq/μmol (1,000 Ci/mmol).
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2.3 (2S)-[2-(4-Fluorobenzoyl)phenylamino]-3-(4-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-
phenyl)propionic acid (18F-2)

18F-Fluoride, 4.1 GBq (112 mCi), was added to a test tube fitted with a screw top lid containing
Kryptofix 2.2.2 (6.2 mg) and K2CO3 (1.5 mg). Water was azeotropically evaporated with an
oil bath at 110 °C using wet acetonitrile (3 × 0.5 mL) under a stream of nitrogen. After the
final drying sequence, the benzophenone triflate salt (5, 2.0 mg) was dissolved in dry
acetonitrile (0.5 mL) and added to the 18F mixture. The tube was capped firmly, and the contents
were briefly mixed before being subjected to heating at 110 °C for 10 min. After the tube was
cooled, the resulting dark mixture was diluted with water (30 mL) and passed over an activated
C18 Sep-Pak and washed with additional water (10 mL) and flushed with air until dry. The
fluorinated benzophenone intermediate (18F-6) was eluted with pentane (3 mL), and the solvent
was dried with anhydrous Na2SO4 (500 μg). The solvent was separated from the sulfate salt
and removed under a stream of nitrogen to produce the dry intermediate 18F-6, 2.4 GBq (64.0
mCi). Meanwhile, in a separate container, the tyrosine derivative 7 (7.1 mg), Cs2CO3 (5.2 mg)
and potassium tert-butoxide (3.2 mg) were dissolved in dry DMF (500 μL) and allowed to
react at room temperature for 5 min. CuI (2.1 mg) was added to the vessel containing the
fluorinated intermediate 18F-6 and was followed by addition of the tyrosine precursor 7 mixture
prepared above. The resulting solution was capped and stirred at 118 °C for 90 min. The
resulting green solution was diluted with a mixture of 1:1 0.3% ammonium formate/acetonitrile
(2.5 mL) and injected through a Teflon filter onto a reversed-phase HPLC column (55%
acetonitrile/45% 0.3% ammonium formate, 4.0 mL/min) to obtain 131 MBq (3.54 mCi) of
final product 18F-2, which eluted at 15.01 min (9.3%, decay corrected, 183 min). 18F-2 was
identified by co-injection with an authentic sample on HPLC. The HPLC fractions were
combined and diluted with water (50 mL) and passed over an activated C18 Sep-Pak as
previously described. The product 18F-2 was eluted with EtOH (1 mL), and an aliquot (1.50
MBq, 404 μCi) was taken and diluted with saline (3 mL). The resulting solution was taken up
into 21 fractions for biodistribution. Radiochemical purity was >99%, and the specific activity
after decay correction was approximately 19.4 GBq/μmol (540 Ci/mmol).

2.4 In vitro and in vivo stability studies
An aliquot 1.86 MBq (50 μCi) of radiolabeled compound 18F-1 in 15% ethanol-saline was
added to the tube of heparinized rat blood (0.5 mL). The resulting mixture was allowed to stand
at room temperature. At various time points (10, 40 and 120 min), an aliquot of blood (100
μL) was taken for analysis using radiometric normal-phase thin-layer chromatography. 18F-1
Rf = 0.23 in 9:1 EtOAc/MeOH. 18F-2 Rf = 0.16 in 9:1 EtOAc/ MeOH. TLC analysis
demonstrated only intact 18F-1 up to the final time point at 120 min.

Blood samples (1 mL) were taken from one rat of each time point in the biodistribution study
of 18F-2, and the amount of intact 18F-2 was followed using radiometric normal-phase thin-
layer chromatography (95% EtOAc/5%MeOH). Blood analysis showed that at both the 1 hr
and 2 hr time points the only detectable source of activity was due to intact 18F-2.

2.5 Animal biodistribution studies
In the following experiments, animals were handled in accordance with the Guidelines for the
Care and Use of Research Animals established by the Animal Studies Committee at
Washington University, School of Medicine. A complete description of the animal handling
procedure, including animal care, anesthesia and monitoring, can be found in Ref [31]. After
tracer administration, the animals were allowed to wake up and maintain normal husbandry
until euthanasia by cervical dislocation.

In both biodistribution studies, purified (18F-1) or (18F-2) was reconstituted in 15% ethanol-
saline and injected (intravenous via tail vein) into mature female Sprague-Dawley rats (200
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g). Doses of radiotracer employed for 18F-1 were 25 μCi/animal (0.93 MBq) and for 18F-2
were 0.74 MBq (20 μCi/animal). Animals were sacrificed at 1 and 2 h post injection. To
determine whether uptake was mediated by a high affinity, limited capacity system, one set of
animals was co-injected with the radiotracer together with a blocking dose of Farglitazar (15
μg) for 18F-1 or Rosiglitazone (15 μg) for 18F-2. (Farglitazar and Rosiglitazone are comparable
high affinity ligands for the PPARγ receptor and thus should be equally effective as blocking
agents.) At each time point, groups of five animals each were killed, tissues of interest were
removed, weighed, washed with saline, blotted dry and the radioactivity was counted. Brown
fat was removed from between the shoulder blades, and white fat was sampled from alongside
the kidneys. Brown fat differs from white fat in appearance, having a slightly darker color and
a more solid and lumpy consistency. The injected dose (ID) was calculated by comparison with
dose standards prepared from the injected solution of appropriate counting rates, and the data
were expressed as percentage ID per gram of tissue (%ID/g).

3. Results and discussion
3.1 Chemistry

Various conditions were explored for the preparation of the PPARγ ligand 18F-1 from each of
the three diaryliodonium salt precursors 4a-c whose preparation we have previously described
(Scheme 1> and Table 1) [22]. When precursor (4a or 4c, 5 mg scale) was reacted with cesium
[18F]fluoride or potassium [18F]fluoride Kryptofix 2.2.2 under general anhydrous
radiofluorination conditions, the yield of desired product was low (Table 1, Entries 3, 7, and
8). Microwave heating failed to improve yields (Table 1, Entries 1, 2, and 6). Considering that
these low radiochemical yields might be due to the limited solubility of the [18F]fluoride salts
in the solvent, we added some water (10 μL) to the solvent (500 μL) and found that yields were
significantly increased (Table 1, Entries 4, 9, and 10). In this aqueous environment, microwave
irradiation for 90 seconds gave the desired product in 42% yield, but continued heating for 225
seconds reduced yields (Table 1, Entries 12 and 13). On the 2-mg scale in DMF, we obtained
higher product yields from aryliodonium salt 4a than 4c (Table 1, Entry 4 vs. 15). Increasing
the volume of water did not improve yields (Table 1, Entry 18 vs. 19). While reasonable to
good radiochemical yields were obtained with the iodonium salts 4a and 4c, we were unable
to obtain radiolabeled product from the thiophene-based iodonium salt precursor 4b, even
though we had found that this precursor worked quite well to produce the unlabeled
fluoroproduct [22].

The PPARγ ligand 18F-2 was synthesized in two steps, according to an approach we described
previously [23]. The first intermediate, 2-iodo-4′-fluorobenzophenone 18F-6, was obtained in
very high radiochemical yields (>97%) by nucleophilic aromatic substitution of [18F]fluoride
ion on the corresponding trimethylammonium salt 5. Our attempts to obtain 18F-2 directly by
effecting the Ullmann condensation of compound 7 with 18F-6 in acetonitrile without
purification were unsuccessful. Therefore, prior to the Ullmann coupling, we removed the
inorganic salts from the crude reaction product by passage over a C18 Sep-Pak. Additionally,
in reactions with unlabeled fluoride ion (Table 2, Entries 1-7), we found that the combination
of the bases Cs2CO3 and potassium tert-butoxide, instead of K2CO3, always gave higher yields
of product. It is noteworthy that the ratio of reaction components affects the yield of the product;
the optimal ratio for compound 6 and the bases to the phenyloxazole-tyrosine TFA salt 7 is 3
to 1. Interestingly, the combination of the bases Cs2CO3 and KOBut was also critical for the
success of the reaction; using Cs2 CO3 or KOBu alone led to decreased product yields (Table
2, Entries 4 and 5).

In order to radiolabel 18F-2, we modified the reaction conditions accordingly, and found that
the system with reduced amount of bases (3 to 1.2 equiv) and an increased amount of CuI (0.5
to 1 equiv) is preferred (Table 2, Entry 7). The radiosynthesis of 18F-2 was conducted according
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to the reaction conditions optimized above, and the product was obtained in 10 ± 3% (n=3)
yield (Table 2, Entry 8).

3.2 Tissue biodistribution studies
Purified 18F-1 or 18F-2 was reconstituted in 15% EtOH-saline and injected into mature female
Sprague-Dawley rats via tail vein. Doses of 18F-1 employed were 25 μCi/animal and doses
of 18F-2 were 20 μCi/animal. Animals were sacrificed at 1 and 2 h post injection. To determine
PPARγ receptor uptake was mediated by a high-affinity limited-capacity system, one set of
animals in each experiment was coinjected with the radiotracer, together with a blocking dose
of Farglitazar for 18F-1 or Rosiglitazone for 18F-2. The results of these tissue biodistribution
experiments are shown in Tables 3 and 4.

The tissue distribution studies showed that there is little selective uptake of either 18F-1
or 18F-2 in brown or white fat, principal target tissues for PPARγ [14,15] compared to non-
target tissues. Compound 18F-1 does show some decrease in brown fat with administration of
a blocking dose of Farglitazar, but the specific uptake of 18F-1 in brown fat vs. non-target
tissues (blood) is too low for this compound to be a practical PET agent imaging. In
contrast, 18F-2 does have high levels of uptake into brown fat; however, the absence of block
upon administration of Rosiglitazone implies that the tissue activity incorporation is not
receptor specific. These results are similar to those reported by Mathews, et al.: no decrease in
target tissue uptake upon administration of a blocking dose and low levels of specific
incorporation into target tissues [20].

There are some notable differences in the overall biodistribution of the two compounds in other
tissues: The higher affinity compound, 18F-1 (Cf. Figure 1), shows higher liver uptake than
the lower affinity isomer, 18F-2, but overall lower uptake in other tissues. High liver uptake
was also noted in the studies by Mathews [20], but it is not apparent why there would be such
a difference in liver uptake of the two isomeric compounds we have studied. The PPARγ
binding affinities of our two compounds differ by a factor of 20, but it is the lower affinity
compound (2) that, aside from liver, has the greater overall tissue uptake. conversions of the
compounds because metabolic stability studies (see Methods) and low levels of fluoride
incorporation into bone implied that the injected compounds remained largely intact throughout
the course of the experiment. More likely, the high lipophilicity of these compounds together
with the generally low level of PPARγ expression even in the best target tissues makes it
challenging to obtain the high, selective target tissue uptake as would be needed for effective
PET imaging of this receptor.

4. Conclusions
An efficient method was developed for the radiosynthesis of PPARγ selective ligands 18F-1
and 18F-2, potential PET imaging agents for the development of vascular disease and breast
cancer. Both 18F-1 and 18F-2 are ligands with high affinity for PPARγ and good selectivity
over PPARα and PPARδ. The radiosynthesis 18F-1 was accomplished with a yield of 35%,
and the radiosynthesis of 18F-2 proceeded in a yield of 10%. The labeled products were purified
by HPLC and obtained in good radiochemical yields in approximately 90 min and 180 min,
respectively, and the fluorine label in both 18F-1 and 18F-2 proved to be metabolically stable.
Tissue distribution studies, however, showed that target tissue uptake levels were low and non-
specific. Thus, in humans, these compounds are likely to be unsuitable for effective imaging
of breast cancer or vascular disease.
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Figure1.
Farglitazar (3) and fluorine-labeled analogs (1 and 2). Binding affinities for the three PPARs
were determined using competitive radiometric binding assays [22,23].
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Scheme 1.
Radiosynthesis of 18F-1 by Fluorination of Iodonium Salts
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Scheme 2.
Radiosynthesis of 18F-2 by Aromatic Fluorination and Ullmann-Type Condensation
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Table 2

Optimization of Ullmann-Type C-N Coupling and Radiofluorination of 18F-2 a

Entry Compd 6 (eq.)b Base(s) (eq.)b CuI (eq.)b Yieldsc

1 1 Cs2CO3/KOBut(3/3) 0.5 10%
2 3 Cs2CO3/KOBut(3/3) 0.5 45%
3 3 Cs2CO3/KOBut(3/5) 0.5 15%
4 3 Cs2CO3 only (3) 0.5 trace
5 3 KOBut only (3) 0.5 15%
6 0.2 Cs2CO3/KOBut(3/3) 0.5 10%
7 0.2 Cs2CO3/KOBut 1 22%

(1.2/1.2)
8d 18F-6 Cs2CO3/KOBut 1 10%e

(1.2/1.2)

a
Unless otherwise noted, all reactions were carried out as follows: To a dried flask with trifluoroacetate salt 7 (7.1 mg), an appropriate amount of

Cs2CO3 and tert-butoxide was added acetonitrile (0.5 mL). The resulting solution was allowed to react at room temperature for 5-10 min, then unlabeled
compound 6 and CuI were added, and the resulting mixture was heated at 115-118 °C for 90 min.

b
eq. = equivalents relative to the trifluoroacetate salt 7.

c
Yield of isolated pure product.

d18F-6 was used and the ratio to 7 was not calculated.

e
Yield of pure product 18F-2 isolated by semi-preparative HPLC.
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TABLE 3
Tissue distribution of activity of 18F-1

Mean percent injected dose per gram ± SD (n = 5)

Tissue/organ 1 h 1 h (blocked)a 2 h 2 h (blocked)a

Blood 0.07 ± 0.01 0.05 ± 0.02 0.04 ± 0.01 0.04 ± 0.01
Lung 0.06 ± 0.01 0.06 ± 0.01 0.04 ± 0.02 0.04 ± 0.01
Liver 11.52 ± 3.80 8.36 ± 2.21 6.28 ± 1.89 5.51 ± 1.91
Spleen 0.13 ± 0.03 0.13 ± 0.03 0.07 ± 0.03 0.10 ± 0.04
Kidney 0.17 ± 0.05 0.14 ± 0.03 0.09 ± 0.02 0.08 ± 0.02
Muscle 0.04 ± 0.01 0.03 ± 0.01 0.02 ± 0.00 0.01 ± 0.00
White Fat 0.05 ± 0.02 0.02 ± 0.01 0.01 ± 0.00 0.01 ± 0.00
Brown Fat 0.13 ± 0.01 0.07 ± 0.01 0.12 ± 0.03 0.08 ± 0.01
Heart 0.07 ± 0.01 0.06 ± 0.02 0.04 ± 0.01 0.04 ± 0.01
Bone 0.04 ± 0.01 0.04 ± 0.01 0.03 ± 0.00 0.03 ± 0.01

a
Animals were cotreated with 15 μg of Farglitazar to block PPARγ mediated uptake.
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TABLE 4
Tissue distribution of activity of 18F-2

Mean percent injected dose per gram ± SD (n = 5)

Tissue/organ 1 h 1 h (blocked)a 2 h 2 h (blocked)a

Blood 0.16 ± 0.01 0.16 ± 0.01 0.14 ± 0.01 0.15 ± 0.03
Lung 0.37 ± 0.03 0.38 ± 0.04 0.30 ± 0.02 0.32 ± 0.07
Liver 0.75 ± 0.1 0.81 ± 0.08 0.62 ± 0.06 0.65 ± 0.1
Spleen 0.23 ± 0.02 0.22 ± 0.01 0.18 ± 0.01 0.20 ± 0.04
Kidney 0.62 ± 0.1 0.58 ± 0.05 0.47 ± 0.08 0.54 ± 0.1
Muscle 0.26 ± 0.02 0.23 ± 0.01 0.27 ± 0.01 0.23 ± 0.03
White Fat 1.8 ± 0.9 1.4 ± 0.3 1.9 ± 0.4 1.7 ± 0.5
Brown Fat 1.4 ± 0.2 1.1 ± 0.3 1.1 ± 0.2 1.4 ± 0.3
Heart 0.38 ± 0.05 0.36 ± 0.02 0.31 ± 0.01 0.34 ± 0.07
Bone 0.18 ± 0.02 0.17 ± 0.02 0.20 ± 0.02 0.22 ± 0.04

a
Animals were cotreated with 15 μg of Rosiglitazone to block PPARγ mediated uptake. It is not believed that the absence of selective uptake is due to

metabolic
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