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higher in 14C-Met compared with that of 18F-Phe because of the
rapkl bkod clearance of 14C-Met With whole-body ARG, the tumor
was clearly visualized with high contrast. Radktherapeutic response
of tumor uptake of 18F-Phewas as rapid as that with 14C-Metand
with 3H-Thd.Intratumoraldistribution of 18F-Pheand 14C-Metwere
identical, and 18F-Phe and 14C-Thd were similar. Conclusion:
Ruorine-18-Phe seems to be a potentially useful amino acid tracer
for tumor imaging with a longer half-life an1 1C, with higher tumor
contrast in the abdomen than Met and a similar sensitive response
to radiotherapy.

Key Words fluonne-18-fluorophen@anine; autoradiography; car
hon-i 1-methionine; PET; fluorine-i 8-FDG

J Nuci Med 1996 37320-325

A glucoseanalog,â€˜8F-2-fluoro-2-deoxy-D-glucose(FDG),
and an essential amino acid tracer, L-[methyl-1 â€˜C]methionine
(I â€˜C-Met), have been used for tumor imaging with PET.

Carbon-i 1-Met is useful for the diagnosis of the brain (1 ), head

L-[methyl-11Cjmethionine (â€˜1C-Met)is a useful tracer for tumor
imaging with PET. The drawbacks include a short half-lifeand high
physiological accumulation in abdominal organs. To overcome
these shortfalls, the feasible use of @8FJfluorophenyIalanineC8F-
Phe), which shares the same amino acid transport system with Met,
for tumor imaging was examined. Methods The time course of
tissue distribution of 18F-Pheand the tumor uptake response to
radiotherapy were compared with 14C-Met and [OH]thymkline
eH-Thd) in the rat AHI09A tumor model. Intratumoral distribution of
18F-Phewas compared with 14C-Metand 14C-Thdusing double
tracer macroautoradiography(ARG).We alsoevaluatedwhole-body
ARG. Results: Tumor uptake of 18F-Phe peaked at 60 mm postin
jection and was higher than that of the liver, intestine and kidney but
lower than the pancreas. Tumor uptake of 18F-Phe was similar to
that of 14C-Met Tumor-to-blood and tumor-to-muscle ratks were
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and neck (2), lung (3) and breast tumors (4), as well as
lymphomas (5). Since physiological accumulation of 1â€˜C-Met
in normal brain tissue is minimal, resulting in high-contrast
delineation of brain tumors, assessing the extent of glioma is
possible (6). Whereas, FDG-PET is also useful for grading
brain malignancies (7) and diagnosing abdominal tumors (8,9).
The use of â€˜â€˜C-Metto image abdominal tumors, however, is
hampered by its high accumulation in the liver, pancreas and
intestine, thus reducing the contrast of tumor to the background
(10,11).

In pituitary adenomas, rapid response of I1C-Met uptake
following hormonal therapy has been reported (12). Rapid and
sensitive responses of tumor uptake@ C-Met to radiochemo
therapy have also been reported in glioma (13), lung (14) and
breast cancers (15). Experimental studies have demonstrated
that tumor uptake of l â€˜C-Metis more sensitive to radiotherapy
compared to FDG (16). Within the tumor, accumulation of
â€˜4C-Metis highly cancer-cell-specific, while accumulation of
FDG is high in macrophages and granulation tissue as well as
cancer cells (1 7). These studies point to the usefulness of
I â€˜C-Met-PET for monitoring treatment of cancer. The short

half-life of â€˜â€˜C-Met(20 mm), however, necessitates in-house
synthesis and/or rapid delivery, in addition to its unsuitability
for treatment evaluation of abdominal tumors.

L-[2-'8F]fluorotyrosine (â€˜8F-Tyr)is an amino acid tracer with
a long half-life, suitable for measuring the rate of protein
synthesis (18). Weinhard et al. (19) demonstrated that the use
of I8F-Tyr with PET caused a high accumulation of â€˜8F-Tyrin
brain tumors mediated by increased transport rate rather than by
protein synthesis rate (19). We have previously demonstrated
that the accumulation of 3,4-dihgydroxy-2-['8F}fluoro-L-phenyl
alanine (20) or 4-borono-2-[' F]fluoro-L-phenylalanine (21)
into melanomas was mediated by melanin synthesis as well as
by increased amino acid transport associated with cell prolifer
ation. The accumulation of phenylalanine analogs into various
tumors was suggested to be mediated by increased amino acid
transport.

L-[2-' 8F]fluorophenylalanine (â€˜8F-Phe)was developed and
used to study the transport of brain amino acids (22,23), but has
never been evaluated as a tumor imaging agent except in
preliminary brain tumor imaging (24). To overcome the disad
vantages of the short half-life of â€˜â€˜C-Met,while preserving the
characteristics of an amino acid tracer, we studied@ 8F-Phe as a
possible tumor imaging tracer and compared the results with
â€˜4C-Met.

MATERIALS AND METhODS
The experimental protocol was approved by the Laboratory

Animal Care and Use Committee of Tohoku University.

Radiopharmaceuticals
Fluorine-l 8-Phe was synthesized according to the method of

Murakami et al. (22) with a specific activity of23â€”38GBq/mmole
and radiochemical purity 99%. Briefly, L-phenylalanine was
fluorinated by [â€˜8F]acetylhypofluoride and â€˜8F-Phewas purified
from the fluorinated mixture by high-performance liquid chroma
tography. L-[methyl-'4C]-methionine (â€˜4C-Met,specific activity
2. 15 GBq/mmole) as a substitute for â€˜â€˜C-Met.[6-3Hjthymidine
(3H-Thd, specific activity: 962 GBq/mmole) and [2-'4C]thymidine
(â€˜4C-Thd,specific activity: 2.1 GBq/mmole) were obtained corn
mercially.

lime-course of Tissue Distilbution
Seven-week-old male Donryu rats were transplanted with 0. 1 ml

suspension of lO@AH1O9A hepatoma cells injected subcutane
ously in the thigh region. Tracer experiments were performed 8

days after tumor transplantation following 8 hr of fasting. Twenty
one rats bearing AH1O9A tumor were injected intravenously into
the lateral tail vein with a mixture of 1.11 MBq (30 @tCi)â€˜8F-Phe
and 178 kBq (4.8 MCi) each â€˜4C-Metand 3H-Thd in 0.25 ml of
saline and killed 5 (n = 4), 15 (n = 4), 30 (n = 4), 60 (n = 6), and
120 (n = 3) mm later. Tissue samples were excised and weighed,
and â€˜8Fradioactivity was measuredusing an automated gamma
scintillation counter. One week later, tissue samples were pro
cessed and 3H and â€˜4Cradioactivity was measured using a liquid
scintillation counter with a double-window technique, as previ
ously described (16). Tissue radioactivity was expressed as the
differential uptake ratio (DUR).

Tissue radioactivity/Tissue weight
DUR =

Injected radioactivity/Animal weight

Differences between two sets of data were tested for statistical
significance using the Student's t-test.

Radiotherapy Monitoring Study
Animals were irradiated when tumors grew to 1.0â€”1.5 cm in

diameter. Rats were anesthetized with intraperitoneal injection of
sodium pentobarbital. Thigh tumors were exposedto a single dose
of 20 Gy @Â°Coirradiation, as described previously (25). Nonirra
diated tumors in rats handled in the same manner, including
anesthesia, were used as control. The tracer mixture of â€˜8F-Phe,
â€˜4C-Metand 3H-Thd was administered to three groups of 8 rats at
1, 3 and 6 days after irradiation and also to a control group of6 rats.
Rats were killed 60 mm later and tissue radioactivity was measured
aspreviouslydescribed.

Double-Tracer Macroautoradiography (ARG)
Four rats bearing AH1O9A tumors were injected with a mixture

of either 111 MBq (3 mCi) â€˜8F-Pheand 1.11 MBq (30 pCi)
â€˜4C-Metor â€˜8F-Pheand 1.11 MBq (30 pCi) â€˜4C-Thdand killed 1
hr later. The tumors were dissected and frozen for sectioning as
previouslyreported(26). Several5-@rnthick sectionswere
mountedon cleanglassslides,air-dried andplaced in direct contact
with ARG films for 2 hr to produce â€˜8F-Pheimages. One week
later, following the decay of@ 8F,the samesectionswere placed in
contact with separate films for 14 days to produce â€˜4C-Metor
â€˜4C-Thdimages.

Whole-body ARG
Three rats bearing AH1O9A tumors in the back were injected

with 185 MBq (5 mCi) â€˜8F-Phe,and two rats with 555 kBq (15
pCi) â€˜4C-Met,and killed 1 hr later by an overdose of chloroform
anesthesia. The rats were embedded, frozen and sectioned as
previously reported (27). Several 2O-@m thick sections were
placed on adhesive tape, mounted on cardboard, covered with thin
polystyrene film, placed in contact with ARG films in cassettes and
stored at â€”20Â°C.Fluorine-l8-Phe images were obtained with
4.5-hrexposure.Carbon-14-Metimageswereobtainedwith 14-day
exposure.

RESULTS
The time course oftissue distribution of â€˜8F-Pheis shown in

Figure lA. The highest uptake was in the pancreas, reaching a
peak level 60 mm postinjection, which then decreased at 120
mm. Small intestine uptake showed a gradual increase for 120
mm. Tumor uptake of â€˜8F-Phewas the second highest and
peaked at 60 mm. Tumor uptake was significantly higher than
that of the liver at 30 and 60 mm (p < 0.02), and the small
intestine and kidney at 60 mm (p < 0.001 each). The uptake of
I8F-Phe in the kidney, lung, brain, myocardium and muscle, and

blood levels of â€˜8F-Phewere significantly lower than tumor
uptake at all measured time intervals. The tumor-to-blood

Eq. 1
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Tumori@_I___@___@-4
.@ lood

Timeafter injectson(mm)5

(n = 4) 15(n= 4) 30(n = 4) 60(n = 6) 120(n = 3)

*p< 0.001 compared to 14C-Metdata inTable2.
tp < 0.002 compared to 14C-Metdata inTable2 (Student's t-test).
Data are mean Â±s.d. of the ditferent@uptake ratio.Numberof animalsare in parentheses. At60 mm,tumor-to-liver@p < 0.02, tumor-to-intestineand

tumor-to-kidney, p < 0.001.

uptake ratio 60 mm after injection of â€˜8F-Phewas 3.35, while
the tumor-to-muscle ratio was 3.87 (Table 1).

Tissue distribution of â€˜8F-Phewas compared with that of
â€˜4C-Met(Fig. lB and Table 2). Tumor uptake of â€˜4C-Met
peaked at 30 mm and tended to decrease, although insignifi
cantly, after that time. It was similar to the tumor uptake of
â€˜8F-Pheat 60 mm. Tumor uptake of â€˜4C-Metwas lower than
that of the intestines (j < 0.05) and pancreas (p < 0.001, p <
0.02) at 60 and 120 mm, and lower than that of the liver (j <
0.005) and kidney (p < 0.05) at 60 mm. The blood level of
â€˜4C-Metdecreased rapidly and became lower than that of
â€˜8F-Pheat 30 (p < 0.002), 60 and 120 mm (p < 0.001 each).
This resulted in a higher tumor-to-blood â€˜4C-Metuptake ratio
(8.47) and tumor-to-muscle ratio (4.07) at 60 mm compared
with that of 18F-Phe at the same time interval. Brain uptake of
â€˜4C-Metwas lower than that of â€˜8F-Pheat 5 to 60 mm (p <
0.001) and 120 mm (p < 0.002), resulting in a higher tumor
to-brain â€˜4C-Metuptake ratio compared with that of â€˜8F-Phe
(7.26 versus 3.97 at 60 mm). On the other hand, 3H-Thd uptake
by the tumor was lower than â€˜8F-Pheand â€˜4C-Met(p < 0.001
at 60 mm, Table 3).

The results of radiotherapy monitoring study are shown in
Figure 2. Irradiation caused a rapid reduction in tumor uptake of
all tracers. Tritium-Thd uptake by the tumor was lower than
others but showed a similar rapid decrease following irradia
tion. Tumor uptake decreased significantly to 65.4% Â±7.4%
(p < 0.02 compared with â€˜4C-Met),66.5% Â±8.6% (p < 0.05
compared with â€˜4C-Met)and 77.1% Â±8.7% ofcontrol levels of
â€˜8F-Phe,3H-Thd and â€˜4C-Met,respectively, 1 day after irradi
ation. It decreased further to 36.2% Â±6.4%, 36.5% Â±7.6% and
44.2% Â±5.6% (n = 8 for each) of control levels of â€˜8F-Phe,
3H-Thd and â€˜4C-Met,respectively, 3 days after irradiation. No
significant decline in the uptake was observed after the third
day of irradiation. Reduction in tumor uptake of â€˜8F-Phedue to
irradiation was significantly faster than that of â€˜4C-Metbut was
equivalent to that of 3H-Thd. All these three tracers showed
faster response after irradiation than FDG (1 day: 87.9% Â±
18.2%, 3 days, 62.8% Â±13.7% ofthe control), as demonstrated
in our previous study using the same tumor radiotherapy model
(16). The muscle uptake and blood level of all three tracers
were constant during this period (Fig. 2).
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FiGURE 1. (A) Time courseof tissuedistributionof 18F-Pheusingthe
AH1O9Atumorin Donryurats.Meanands.d.of fourto six rats.(B)lime
course of tlesue distributionof 14C-Metusingthe AH1O9Atumor in Donryu
rats performedas a multipletracer study.

TABLE I
Tissue Distribution of Fluonne-18-Fluorophenylaianine in Rats

Lung1.17 Â±0.050.98 Â±0.040.94 Â±0.031.01 Â±0.061.02 Â±0.08Pancreas4.79
Â±0.997.85 Â±1.448.54 Â±1.118.86 Â±1.898.06 Â±2.16Intestine1.69
Â±0.461.63 Â±0.432.10 Â±0.502.18 Â±0.183.29 Â±0.99Uver1.38
Â±0.061.72 Â±0.082.14 Â±0.122.60 Â±0.092.69 Â±0.32Kidney1

.15 Â±0.061 .11 Â±0.061 28 Â±0.051 .52 Â±0.091 .89 Â±0.07Brain1

.12 Â±0.06*0.91 Â±0.08*0.94 Â±0.06*0.75 Â±0.04*0.62 Â±O.O2@Tumor1

.91 Â±0.401 .86 Â±0.552.71 Â±0.292.98 Â±0.292.53 Â±0.37Tumor-to-Blood1
.932.273.523.352.53Tumor-to-Muscle1

.691 .943.013.873.89
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lime after injection(mm)5(n=4)

15(n=4) 30(n=4) 60(n=6) 120(n=3)

*p< 0.001 compared to 18F-Phedata inTable 1.
tp < 0.002 compared to 18F-Phedata inTable 1 (Student's t-test).
Data are mean Â±s.d. of the differentialuptake ratio.Numberof animalsare in parentheses. At60 mm,tumor-to-liverwas p < 0.005,tumor-to-intestine

and tumor-to-kidney,p < 0.05;tumorto pancreas, p < 0.001. At 120 mm,tumor to pancreas; p < 0.02, tumor to intestine;p < 0.05, tumor to liverand to
kidney;NS.

lime after injection(mm)5(n=4)15(n=4)30(n=4)60(n=6)120(n=3)Lung1.41

Â±0.140.89 Â±0.150.71 Â±0.050.63 Â±0.070.52 Â±0.04Pancreas2.96
Â±0.603.34 Â±0.403.13 Â±0.363.63 Â±0.872.69 Â±0.34Intestine2.22
Â±0.481 .46 Â±0.211 .54 Â±0.131 .75 Â±0.231 .59 Â±0.06Liver1

.68Â±0.171 .90 Â±0.331 .82 Â±0.071 .93 Â±0.111 .59 Â±0.20Kidney4.93
Â±0.443.14 Â±0.642.57 Â±0.382.28 Â±0.141 .58 Â±0.10Brain0.32
Â±0.020.27 Â±0.060.29 Â±0.040.30 Â±0.010.30 Â±0.02Tumor1

.54 Â±0201 .66 Â±0.381 .60 Â±0.201 .89 Â±0.241 .13 Â±0.23Tumor-to-Blood1
.542.913.566.524.91Tumor-to-Muscle2.333.022.963.942.40Data

are mean Â±s.d. of thedifferentialuptake ratio.Number of animalsare in parentheses.

TABLE 2
Tissue Distribution of Carbon-14-L-Methionine in Rats

Lung2.09 Â±0.211 .31 Â±0.161 .08 Â±0.191 .09 Â±0.101 .01 Â±0.11Pancreas5.20
Â±0.386.95 Â±1.086.98 Â±1.1 16.49 Â±0.636.33 Â±1.41Intestine2.96

Â±0.362.39 Â±0.743.15 Â±0.483.75 Â±0.423.75 Â±0.44Liver2.33
Â±0.212.32 Â±0.743.55 Â±0.274.01 Â±0.283.70 Â±0.48Kidney6.26
Â±0.633.77 Â±1.104.18 Â±0.383.75 Â±0.363.41 Â±0.22Brain0.45

Â±0.02*0.36 Â±0.050.45 Â±0.01k0.42 Â±0.02k0.46 Â±O.03@Tumor2.65
Â±0.142.50 Â±0.643.33 Â±0.373.05 Â±0.542.55 Â±0.55Tumor-to-Blood1

.733.386.408.476.89Tumor-to-Muscle2.913.423.704.072.93

Figure 3 shows two sets of typical double-tracer macroauto
radiograms of a section of AH1O9A tumor obtained 1 hr after
injection of â€˜8F-Pheand â€˜4C-Metor â€˜8F-Pheand â€˜4C-Thd.High
grain density was observed in high cell density areas both in the
â€˜8F-Pheand â€˜4C-Metimages. Lower density was usually
observed in the central necrotic region and in the granulation
tissueof thetumorrim. Althoughthe spatialresolutionof the
images was different in â€˜8Fcompared with that in 14Cdue to the
different physical characteristics, â€˜8F-Pheand â€˜4C-Metshowed
almost identical distribution in the tumor. The tumor uptake
density of 14C-Thd was lower than â€˜8F-Pheand â€˜4C-Met,but
the distribution of â€˜8F-Pheand â€˜4C-Thdwas similar and the
dense area was identical in both images as well as the
combination of â€˜8F-Pheand â€˜4C-Met.

Figure 4A shows a whole-body ARG of â€˜8F-Pheand Figure
4B a whole-body ARG of â€˜4C-Met1 hr postinjection. Whole
body ARG of â€˜8F-Pherevealed high uptake in the AH1O9A
tumor transplanted on the back. The pancreas showed the
highest radioactivity followed by ureter, nasal and pharyngeal
mucous membranes, thyroid and skin, which were similar to the
levels observed in the tumor. The submandibular gland and
bone marrow showed lower radioactivity than the tumor. The
liver and intestine had lower radioactivity than the tumor, while
the muscle, brain, myocardium and lung showed the lowest
uptake. Whole-body ARG of â€˜4C-Met(Fig. 4B) also showed
high uptake in the tumor. The pancreas and intestinal wall
showed higher uptake of â€˜4C-Metthan the tumor. The liver and

kidney showed similar high uptake to the tumor. The brain and
lung showed the lowest uptake and were lower than the muscle.

DISCUSSION
Increased utilization of amino acids in tumors has been

investigated for more than 40 yr. For example, increased protein
synthesis by proliferating tumor cells in vivo (28,29) and amino
acid transport by cancer cells in vitro (30,31 ), have been
reported. Based on these facts, various positron-labeled amino
acids have been used for tumor imaging. Carbon-I 1-Met is
considered one of the best labeled amino acids for tumor
imaging, as confirmed by comparative experimental and clini
cal studies (11,32). The accumulation of 1â€˜C-Metinto malig
nant tissue is thought to be due to amino acid metabolism of
cancer cells, such as increased active transport and incorpora
tion of amino acids into the protein fraction (33). Furthermore,
increased transmethylation also occurs in cancer cells in vitro
(34). Recent studies revealed that the uptake of Met by tissues
reflected mainly that of amino acid active transport rather than
the rate of protein synthesis (35,36). These studies also dem
onstrated that a rapid accumulation of free â€˜4C-Metin a large
intracellular pool and time-related incorporation of pooled
â€˜4C-Metinto protein fractions. In fact, results of brain tumor
PET studies suggest that the transport of amino acids is a factor
more important than the protein synthesis rate in determining
the distribution of the amino acid tracer of â€˜â€˜C-Metinto tumor
tissue (37).

TABLE 3
lissue Disttibution of Tr@ietodThymidine in Rats
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FIGURE 4@(i@Typkal whole-bodyARG of 18F-Pheu&ng a Donryurat
beatingan AH1O9Atumoron the back Notethe highertracer concentration
inthe tumorcompared withthat inthe liver.(B)Whole-bodyautoradiogram
of 14C-Metina Donryurat bearinga AH1O9Atumor on the back Although
these two whole-bodyARGsare not the dOuble-traCerstudy but ratherfrom
two d@1erentrats, lowertumor-to-livercontrast in 14C-Metis endent corn
pared withthat of 18F-Phe.

detect tumors and monitor treatment in a manner similar to that
of Met. In this regard, preliminary PET studies of brain tumor
using â€˜8F-Phehave demonstrated a high tumor-to-normal brain
contrast, suggesting that â€˜8F-Phemay be useful for imaging
brain tumors (24,37). Our present results demonstrated that the
tumor-to-brain uptake ratio of â€˜4C-Metwas higher than that of
â€˜8F-Phe.This finding indicates that â€˜â€˜C-Metmay be superior to
â€˜8F-Phefor brain tumor imaging. Our study also demonstrated
a unique property for â€˜8F-Pheto detect the body tumors,
including a rapid response of tumor â€˜8F-Pheuptake to radio
therapy as well as Met and Thd and identical intratumoral
distribution of â€˜8F-Phe,Met and Thd.

In this study, we could not compare the distribution of
â€˜4C-Metand â€˜4C-Thddirectly in the same tumor section. A
similar distribution of â€˜4C-Metand â€˜4C-Thd,however, in each
tumor image was observed. These findings su@pportour previous
studies, in which both 3H-Thd (26) and â€C̃-Met (1 7) were
detected in viable malignant cells.

The high false FDG uptake observed in several patients
following radiotherapy suggests the accumulation of FDG in
inflammatory tissue after radiotherapy. In support of this
argument, autoradiography studies have demonstrated high
accumulation of FDG in macrophages and young granulation
tissue (26). A change in tumor uptake of â€˜â€˜C-Metafter
radiotherapy, a tracer more sensitive and faster than FDG (16),
is not affected by inflammatory reactions (41 ). The low
concentrationofMet innon-neoplastictissuemakesit asuitable
tracer for treatment evaluation (17). Macroautoradiography in
the present study clearly demonstrated an identical distribution
of â€˜8F-Pheand 14C-Met and a faster response of tumor uptake
of â€˜8F-Pheafter radiotherapy compared with that of â€˜4C-Met.

Our results demonstrated that AH1O9A tumor uptake of
â€˜8F-Phewas higher than that of the liver, intestine and kidneys.
The high tumor uptake of â€˜8F-Pheis probably due to increased
transport of amino acids. A positive contrast of tumors in some
abdominalorganswasobtainedwith â€˜8F-Phebutnot â€˜4C-Met.
Liver uptake of â€˜8F-Phewas significantly less than that of Met
at 30 and 60 mm, causing higher pancreas-to-liver and tumor
to-liver ratios for â€˜8F-Phe.A similar low liver uptake has been
reported in other tracers for amino acid transport, such as
1â€˜C-aminocyclopentanecarboxylic acid and its derivatives
(11,42). The dissociation of a high tumor and pancreas uptake
and a low liver uptake was observed in common with these
tracers. This observation may be due to differences in cell

E@EI@@::T:r11II1I11Iz!
I I

0 1 3 6
TIme after irradIatIon (Days)

FIGURE2. Resultsofradiotherapymonitoringstudyusing18F-Phe,14C-Met
and 3H-Thd.Before (Day 0) and after 20 Gy of a single dose of @Â°Co
radk@therapy.AH1O9Atumor uptake of tracers was studied serially. Eath
pointrepresents the mean and s.d. ofeightrats.Thetumoron the rightthigh
was irradiatedwhileuptake by the muscle fromthe nonirrad@tedleftthigh
was used for comparison.

Fluorine-18-Phe was initially developed more than 20 yr ago
as a possible pancreas imaging agent (38). Recently, Murakami
et al. (22) developed an effective method for the synthesis of
â€˜8F-Pheand studied its metabolism in the rat brain. The slow
metabolism of â€˜8F-Phe,compared with natural Phe, suggests
that â€˜8F-Pheis a suitable tracer for evaluation of amino acid
transport to the brain (23). The transport of â€˜8F-Phethrough the
blood-brain barrier is mediated by the large neutral amino acid
(NAA) transport system, used in transporting Met (39). More
over, PET has been used to study the effect of aging on the
transport of â€˜8F-Pheinto the brain (40). Sharing the same
membrane transport system with Met, â€˜8F-Pheis thus likely to

Thd
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FIGURE 3@Two sets of dOUbis-tJ'aCermacroautoradiogramsof AH1O9A
tumor. Top and m@dleare dOuble-tracerARG,bottom is the histolog@
sectionofthe tumorstainedwithhematoxylin.Leftcolumn:a combinationof
18F-Pheand 14C-MetRightcolumn:comt@nationof 18F-Pheand 14C-Thd.
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membrane function. Although the mechanism is not clear, the
low liver uptake gives@ 8F-Phe an advantage over Met for
imaging abdominal malignancies.

CONCLUSION
Fluorine-l8-Pheseemsto be a potentiallyusefulaminoacid

tracer for tumor imaging, with a longer half-life compared to
1â€˜C-Met. Its distribution is identical to â€˜4C-Met in tumor tissues

and it has a similar sensitive response of tumor â€˜8F-Pheuptake
to radiotherapy.
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